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Abstract       The aim of this study was to investigate the influence of copper 
sulphate (CuSO₄) on the growth and development of Dutch Iris plants after 
the bulbs before planting were exposed to concentrations of 50,100, 150 ppm 
of CuSO₄ for 48 hours. Observations on the growth and development of Iris 
hollandica plants followed the evolution of the characters related to the 
number and length of roots, plant height, number, length and width of leaves 
and the number of flowers at 15 days and 60 days. The number of roots 
formed during the experiment was observed to be high in the variant with a 
copper concentration of 50 ppm compared to the variants with 100 and 150 
ppm that had an average number of roots. The increase in the length of the 
roots at 15 days highlights in the control variant the plants of Iris hollandica 
comparative with the variant with 150 ppm copper which has the lowest 
values. The height of the plant was observed that both at 15 days and at 60 
days that the variant with higher growths compared to the other variants this 
variant with 100 ppm copper. The number of leaves formed in the two 
observation periods in both the control variant and the variant with a 
concentration of 150 ppm covered the price of the same value of the formed 
average, compared to the other variants. The length and width of the leaves 
at 15 days and 60 days show higher values are presented in the variant with a 
copper concentration of 100 ppm, and the lowest variant with a copper 
concentration of 50 ppm compared to the V1 control variant. At 60 days of 
observation the average number of flowers formed was only one flower per 
stem in all plants observed except the variant with a copper concentration of 
50 ppm and the variant with a concentration of 100 ppm copper that did not 
show flowers on the flowering stem.   
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Copper is one of the essential elements of 

good plant development. Usually, the soil naturally 
contains a certain amount of copper, in different forms, 
ranging from 2 to 100 ppm. When copper in the soil is 
not present in an optimal amount for the plants it 
develops, deficiency sets in. Copper is an essential 
metal for the normal growth and development of 
plants, although it is potentially toxic. It participates in 
many physiological processes and is an essential 
cofactor for many metalloproteins, however, problems 
occur when excess copper is present in cells. Excess 
copper inhibits plant growth and affects important 
cellular processes. At the cellular level, copper also 
plays a key role in signaling transcription and protein 
trafficking, oxidative phosphorylation and iron 
mobilization. Thus, plants need Cu as an essential 
micronutrient for normal growth and development; 
when this ion is not available, the plants develop 
specific symptoms of deficiency, most of them 
affecting the young leaves and reproductive organs.  

 

At the cellular level, toxicity may result from: 
- binding to sulfhydryl groups in proteins, thereby 
inhibiting enzyme activity or protein function; 
- induction of a deficiency of other essential ions;  
- affected cell transport processes;  
- oxidative damage.  

However, either deficient or in excess, Cu can 
cause disorders in the growth and development of 
plants, negatively affecting the important physiological 
process in plants. In particular, the transport of 
photosynthetic electrons is altered in both Cu 
deficiency and excessive Cu conditions. Thus, for the 
healthy growth and development of plants, Cu must be 
acquired from the soil, transported throughout the 
plant, distributed and compartmentalized into different 
tissues and its contents carefully regulated in different 
cells and organs.  

To this end, plants - like all other organisms - 
have homeostatic mechanisms to maintain the correct 
concentrations of essential metal ions. Membrane 
transport systems can play a central role in these 



 59

processes. Copper is a mineral that plays a key role in 
the production of chlorophyll, protein synthesis and 
plant respiration. About 70% of the amount of copper 
in plants is found in chlorophyll. Therefore, a possible 
copper deficiency can lead to premature aging of the 
plants or a low level of chlorophyll. In living 
organisms, the main functions of Cu are the transport 
of electrons in mitochondria and chloroplasts, but also 
the remodeling of the cell wall. Plants with a copper 
deficiency grow poorly, bloom late or are sterile. In a 
first phase, the copper deficiency can be detected by 
observing the leaves of the plant: their tip acquires a 
bluish hue. Typical symptoms of copper deficiency 
first appear on the tips of young leaves and then spread 
down along the edges of the leaves. The leaves can also 
be twisted or malformed and show chlorosis or even 
necrosis. Copper-deficient plants show disintegration 
of thylakoid membranes of chloroplasts, as well as 
decreased pigment content. Once the copper deficiency 
is found in the soil layers, it is time to apply specific 
fertilizer, a variant is copper sulfate (eggplant stone). 
At concentrations above those required for optimal 
growth, Copper inhibits growth and interferes with 
important cellular processes such as photosynthesis and 
respiration. Plants grown in the presence of high levels 
of copper normally have low biomass and chlorotic 
symptoms. A lower chlorophyll content and changes in 
chloroplast structure and thylakoid membrane 
composition were found in the leaves under such 
growing conditions. 

 
Material and Method 
 

Iris hollandica bulbs were selected for the 
experiment. Iris x hollandica (Dutch iris), a hybrid 
species resulting from the crossing of Iris xiphium 
praecox, Iris tingitana and Iris lusitanica. The plant 

forms a small bulb in the soil, with a protective 
membrane colored yellow-brown. The floral stem can 
reach 40-50 cm and is surrounded by leaf sheaths. 
They are linear, sharp at the tip, canaliculate, colored in 
glaucous green. The flowers, colored in shades of blue, 
purple, yellow and white, have large, ovate, obovate or 
rhombic outer leaflets, turned outwards and the long 
inner ones, more or less fringed or wavy, arranged 
almost vertically. In field crops, flowering takes place 
in may-june, but in the greenhouse flowering can be 
staggered throughout the year by strict control of the 
factors that condition the two stages of the biological 
cycle - rest and vegetation. 

In the experiment, the iris bulbs were grown in 
distilled water solution - control variant and in copper 
sulfate solution with concentrations of 50,100, 150 
ppm CuSO₄ for 48 hours. 

Observations on the growth and development 
of Iris hollandica plants followed the evolution of the 
characters related to the number and length of roots, 
plant height, number, length and width of leaves and 
the number of flowers at 15 days and 60 days. 
 
Results and Discussions 
 
1. Growth rate of root growth in Iris hollandica 
plants 15 days after the start of the experiment 

The number of roots formed at the beginning 
of the experiment highlights the variant in which the 
highest number of roots was formed on average was 
the control variant with an average number of roots of 
16.33 compared to the variants with different 
concentrations of copper lacquering the average 
number of roots varied from 13.00 for the 150 ppm 
copper variant, being the smallest number of roots, to 
an average number of roots of 16.67 or 14.67 for the 50 
and 100 ppm copper variants (fig. 1). 

 

 
 
2. Root growth rate in Iris hollandica plants 15 days 
after the start of the experiment  

The length of the roots at 15 days from the 
beginning of the experiment it is observed that in the 
V1 control variant the plants of Iris hollandica have the 
longest root length 6.83 cm. The V4 variant with a 

concentration of 150 ppm copper has the lowest values 
of root length compared to the other copper 
concentrations of 50 ppm and 100 ppm, respectively, 
which shows that at high concentrations the growth of 
the roots in the roots is not favored (fig. 2). 
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3. The rate of growth of Iris hollandica plants at 15 
and 60 days from the beginning of the experiment 

It is observed that both in the interval of 15 
days and that of 60 days. an increase in plant height of 
13.33 cm and 19.12 cm respectively in variant V2 at a 
copper concentration of 50 ppm compared to the other 
concentrations. The V4 variant with the highest 

concentration of copper has a height of 10.11cm and 
18.33 cm respectively for the two observation intervals, 
compared to the control where the values of the plant 
height varied between 14.70 cm and 24.73 cm both at 
15 days and at 60 days. Thus, a slight influence of high 
copper concentrations on the growth of Iris hollandica 
plants can be observed (fig. 3). 

 
 
4. The rate of leaf formation in Iris hollandica 
plants at 15 and 60 days after the start of the 
experiment 

The highest and lowest average number of 
leaves in Iris hollandica at 15 days from the beginning 
of the observation has the variant V1 control (water) 
but also the variant V4 (150 ppm copper) with an 
average number of leaves formed of 8.23 and 4.66 

respectively with variants V2 (50 ppm copper) and V3 
(100 ppm copper) having similar values of the average 
number of leaves of 6.33. At 60 days, the number of 
leaves in variant V4 with a copper concentration of 150 
ppm has the lowest value (6 leaves), influencing the 
formation of the number of leaves compared to the 
other copper variants (fig. 4). 
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5. The rate of growth of the leaves of Iris hollandica 
plants at 15 and 60 days from the beginning of the 
experiment. 

The largest increases in leaf length at 15 and 
60 days from the beginning of the experiment for 
variants with different copper concentrations are 
recorded in variant V2 on a copper concentration of 50 

ppm (13.80 cm and 24.30 cm, respectively) compared 
to the close values present at variant V3 and V4 at the 
copper concentration of 100 ppm and 150 ppm 
respectively, compared to the V1 control variant in 
which the values were varied from 14.66 cm to 29.33 
cm (fig. 5). 

 
 
6. The growth rate of the leaves of Iris hollandica 
plants at 15 and 60 days from the beginning of the 
experiment 

The increase in the value of the leaf width at 
15 and 60 days highlights the V2 variant with an 

average of 0.80 cm and 1.27 cm, respectively, at a 
copper concentration of 50 ppm, compared to the other 
variants with different concentrations of copper and the 
V1 control variant in which the values were higher 
ranging between 0.95 cm to 1.49 cm (fig. 6). 

 
 
7. The rate of formation of the average number of 
flowers in the plants of Iris hollandica at 60 days 
from the beginning of the experiment 

The number of flowers formed at 60 days was 
on average one flower per stem in all plants observed 

in variants with different copper concentrations from 
50 ppm to 150 ppm copper compared to the control 
variant which showed an average of two flowers on the 
flowering stem of all plants observed (fig. 7). 
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Conclusions 
 
1. The number of roots formed during the experiment 
was observed to be high in the variant with a copper 
concentration of 50 ppm compared to the variants with 
100 and 150 ppm that had an average number of roots. 
2. The root length at 15 days is highlighted in the 
plants of the control variant of Iris hollandica 
compared to the variant with 150 ppm copper which 
has the lowest values. 
3. The height of the plant was observed that both at 15 
days and at 60 days that the variant that is 
differentiated by higher growths of others than in the 
other variants by 100 ppm, compared to other copper 
and control variants. Thus, a slight influence of high 
copper concentrations on the growth of Iris hollandica 
plants can be observed. 
 4. The number of leaves formed in the two observation 
periods in both the control variant and the variant with 
a concentration of 150 ppm copper shows the same 
values of the formed average, compared to the other 
variants. 
5. Leaf length at 15 days and at 60 days shows higher 
values are present in the variant with a copper 
concentration of 100 ppm. and the lowest in the version 
with a copper concentration of 50 ppm compared to the 
V1 control variant. 
6. The width of the leaves at 15 days highlights the 
variant with a copper concentration of 100 ppm as the 
variant with the highest increase, fact found at 60 days 
compared to the copper concentration of 50 ppm. 
7. The average number of flowers formed at 60 days of 
observation was only one flower per stem in all plants 
observed except the variant with a copper 
concentration of 50 ppm and the variant with a 
concentration of 100 ppm copper which did not show 
flowers on the flowering stem. 
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