
ACTA AGROBOTANICA
Vol. 66 (4), 2013: 73–80
Original Research Paper

DOI: 10.5586/aa.2013.053

© The Author(s) 2013 Published by Polish Botanical Society

EFFECT OF REGULATED DEFICIT IRRIGATION ON GROWTH, 
FLOWERING AND PHYSIOLOGICAL RESPONSES OF

POTTED Syringa meyeri ‘Palibin’ 

Michał Koniarski*, Bożena Matysiak

Department of Ornamental Plants, Research Institute of Horticulture, Konstytucji 3 Maja 1/3, 96-100 Skierniewice, Poland
*e-mail: Michal.Koniarski@inhort.pl 

Received: 25.01.2013

A b s t r a c t 

The aim of this study was to analyze the physiologi-
cal and morphological response of Syringa meyeri ‘Palibin’ 
to different levels of irrigation and to evaluate regulated defi-
cit irrigation (RDI) as a possible technique for saving water in 
nursery production and promoting of flowering. Plants were 
grown in 3 liter containers in an unheated greenhouse and were 
subjected to six irrigation treatments for 18 weeks from the be-
ginning of June to mid-October 2011. A drip irrigation system 
was used. Irrigation treatments were established on the basis of 
evapotranspiration (ETp). Three constant irrigation treatments 
were used: 1) 1 ETp; 2) 0.75 ETp; 3) 0.5 ETp, while the other 
three with irrigation varying between phases were as follows: 4) 
1–0.5–1; 5) 1–0.25–1; and 6) 0.5–1–0.5 ETp. The 0.75 ETp and 
0.5 ETp irrigation regimes adversely affected the growth and 
visual quality index of plants as well as they resulted in reduced 
leaf conductance, transpiration, maximum quantum efficiency 
of photosystem II (Fv/Fm) and CCI (chlorophyll content index). 
Plants grown under the 1–0.5–1 ETp regime had the same mor-
phological parameters as plants grown under the 0.5 ETp treat-
ment. A further reduction of water quantity supplied to plants in 
the 1–0.25–1 ETp regime resulted in further deterioration of the 
visual quality index of plants. In this study, the quality index of 
plants exposed to 0.5–1–0.5 ETp was similar to control plants
(1 ETp). These plants were lower, more compact, and had smal-
ler leaves than control plants. The irrigation regimes imposed in 
this study had no significant effect on the number of floral buds 
formed in relation to the control regime, except for 1–0.25–1 
ETp where this number decreased. 

Key words: Syringa meyeri, water deficit, lilac, greenhouse 
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INTRODUCTION

Ornamental plant nurseries generally consume 
relatively large amounts of water. Species and varie-
ties of plants cultivated there often have different wa-

ter requirements [1]. The differences in water needs 
of plants may also be dependent on the development 
phase. However, plants in nurseries are often subjected 
to undifferentiated irrigation regimes and it is usually 
imprecise top irrigation with sprinklers. In such irriga-
tion systems, water is usually used with excess to meet 
the needs of all cultivated plant species and varieties, 
regardless of the size of the containers in which plants 
are grown. This method of cultivation causes a consid-
erable loss of water and nutrients that are washed away 
from the ground and leak into the environment leading 
subsequently to pollution [2].

The use of high doses of water results in irregu-
lar plant growth. Stems became exuberant, internodes 
elongate overly, a large variation in the size of the 
leaves appears and consequently the plant is character-
ized by uneven, unattractive habit. One of the results 
of water abundance may also be a prolonged growth 
stage and consequently a shortened generative phase. 
As a result, these plants may form fewer floral buds 
than plants with restricted water availability.

In trade, commercial features such as compact-
ness, short internodes, balanced growth, leaves of sim-
ilar size and a large number of flower buds are desired. 
More accurate dosage of water in relation to plant wa-
ter needs could be a simple and inexpensive way of 
obtaining ornamental plants with the desired charac-
teristics. These assumptions are present in a method 
known as regulated deficit irrigation. Regulated deficit 
irrigation (RDI) involves restricting irrigation in order 
to apply a controlled drought stress that is sufficient 
to reduce vegetative growth, but not so much as to re-
duce the quality of a plant [3]. A better understand-
ing and manipulating plant water relations and water 
stress tolerance could significantly improve the quality 
of plants and flowering. 
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The aim of this study was to analyze the mor-
phological and physiological response of Syringa 
meyeri ‘Palibin’ to different levels of irrigation and to 
evaluate regulated deficit irrigation (RDI) as a possible 
technique for saving water in nursery production and 
improving plant quality. 

MATERIALS AND METHODS

The main part of the experiment, together with 
the majority of measurements, was conducted from 
early June to mid-October 2011, while the measure-
ments of lilac flowering were performed during April–
May 2012. The study was conducted in the experimen-
tal greenhouse of the Research Institute of Horticul-
ture in Skierniewice, Poland. The temperature in the 
greenhouse was 22.3oC day/15.5oC night and humidity 
ranged from 63.3% during the day to 78.1% at night. 
For continuous monitoring of weather conditions in 
the greenhouse, a temperature and humidity recorder 
was used (AR 236 / 1, Apar, Poland). 

Syringa meyeri ‘Palibin’ creates a dense, com-
pact shrub with regular, dome-shaped habit growing to 
1–1.2 m in height and width. The leaves of this species 
are dark green and wavy. Under field conditions, in 
May–June fragrant and light violet flowers in conical 
inflorescences are formed on shoots. The plant blooms 
very profusely. This species is not characterized by 
high water needs and it prefers moderately moist soil.

In mid-May 2011, 1.5-year-old Syringa meyeri 
‘Palibin’ plants were planted to 3 l square size (16 × 
16 × 16 cm) PVC (polyvinyl chloride) containers with 
peat substrate with a pH of 6.5 (for each liter of Kronen 
Klassman medium grade sphagnum peat, 6 g of chalk 
and 1-1 g of PG-Mix fertilizer – 14:16:18 w/w N:P:K 
+ microelements were added). At the same time, 
plants were pruned at a height of 5 cm. For the first 
two months during the experiment, plants were ferti-
lized weekly with 1 g × l-1 aqueous Symfovita fertili-
zer (17:17:17 w/w N:P:K + 3.0 Mg + microelements 
EDTA) at a rate of 0.1 l per container. 

Water deficit treatments were established by 
applying irrigation in proportions of the estimated po-
tential evapotranspiration (ETp). Daily ETp from the 
crop was determined by monitoring weight loss from 
the containers over 24 h. Previously weighted and cho-
sen at random two planted containers (the so-called re-
ference plants) of each control treatment combination
(8 containers in total for all replications in this treat-
ment) were watered to container capacity by submer-
ging the planted container and medium in tap water 
for 2 h and allowing them to drain for 1 h before we-
ighing. After 24 h the plants were weighted once again. 
On the basis of weight loss, through transpiration and 
evaporation of the substrate, the average amount of 
water lost was calculated. This represented the actual

evapotranspiration (1 ETp). The ETp value was esti-
mated every two weeks. For each ETp assessment, re-
ference plants were chosen at random. After ETp esti-
mation, the reference plants were not treated until they 
returned to the weight value measured before watering 
to container capacity. Plants were irrigated 3–5 times 
per week, depending on the evaporative demand, using 
a drip irrigation system with one emitter per container 
(2 l × h-1, Netafim nozzles PCJ CNL; Netafim, Skier-
niewice, Poland). Additionally, to provide plants with 
access to all the water applied in the RDI regime, sau-
cers were placed under the pots to enable reabsorption 
of any leachate. Water was dosed by an irrigation con-
troller (8056 Ac-6s, Galcon, Israel). The EC of water 
used for irrigation was 0.53 mS. 

Plants were subjected to six irrigation regimes. 
Three water treatments were constant for 18 weeks: 
(1) 1 ETp = T(1) (control, well-watered plants); (2) 
0.75 ETp = T(0.75) (moderate water deficit); (3)
0.5 ETp = T(0.5) (severe water deficit). On the other 
hand, for the other three irrigation regimes the amount 
of water used varied: (4) 1–0.5–1 ETp = T(1–0.5–1) 
(severe water deficit in phase II); (5) 1–0.25–1 ETp = 
T(1–0.25–1) (very severe water deficit in phase II); 
(6) 0.5–1–0.5 ETp = T(0.5–1–0.5) (severe water defi-
cit in phases I and III and well-watered plants in phase 
II). The three irrigation phases separated within the 
irrigation treatment were connected with plant deve-
lopment periods (vegetative or generative). Phase II of 
irrigation, which lasted 8 weeks, was associated with 
the generative phase of plants, the period of initiation 
and formation of floral buds. On the other hand, irri-
gation phases I and III lasted 5 weeks each and they 
corresponded to the vegetative phases of plants.

At the end of the experiment, morphological 
measurements were performed, that is, the number and 
length of shoots, plant height, and leaf blade area. The 
leaf blade area was measured using a WinDIAS image 
analysis system (Delta-T Devices, UK). Plants were 
also assessed for quality value based on their morpho-
logy (i.e., by means of the visual quality index with
a score of 1–5: 5 = well-balanced, compact plants with 
more than 6, at least 18 cm long, evenly growing sho-
ots; 4 = plants with 5–6 such shoots; 3 = plants with 
3–4 such shoots; 2 = plants with 1–2 such shoots;
1 = plants without any such shoot. 

At the end of the experiment, physiological me-
asurements like stomatal conductance (gs), transpira-
tion (T), chlorophyll fluorescence (Fv/Fm), chlorophyll 
content index (CCI) were made. Leaf stomatal conduc-
tance (gs) and transpiration (T) were measured using
a steady state porometer (Li-Cor LI-1600 DMP) be-
tween 12:00 and 15:00. The measurements were made 
on three leaves of five selected plants for each treat-
ment replication. CCI was measured on two mature 
leaves per plant with a chlorophyll content analyzer
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(CCM-200, OPTI-SCIENCES, USA), while maximum 
quantum efficiency of photosystem II photochemistry 
(Fv/Fm) was measured on two leaves of five selected 
plants per treatment replication using a chlorophyll 
fluorometer (OS-30p OPTI-SCIENCES, USA). One 
leaf per plant had a leaf clip placed around it to place 
the leaf in darkness for 20 min. Records were made of 
the ratio (Fv/Fm). 

In late April 2012, floral buds, that had formed 
the previous year, were counted. Lilacs began to blo-
om in early May and the peak of flowering was obse-
rved between the first decade and mid-May. During 
this time, all inflorescences produced were counted 
and their length (in cm) was also measured on each 
plant. Lilacs, after irrigation treatments but before the 
following 6 months prior to assessing flowering time, 
were irrigated twice to container capacity.

The experiment was set up in 4 replications 
(blocks of research) with 10 plants in each combina-
tion. The data were analyzed by one-factorial analysis 
of variance. In case of the quality assessment, statistical 
analysis was conducted after subjecting the data to the 
following transformation formula: Y = , 
where  means the index of visual plant quality (score 
1–5). To establish the significance of differences be-
tween means, Duncan’s Multiple Range Test was used. 

RESULTS

The level of water deficit applied had a signi-
ficant effect on the visual quality index of Syringa 
meyeri ‘Palibin’ plants. In the constant irrigation tre-
atments with increasing water deficit, the quality of 
plants worsened significantly. However, under the 
T(0.5–1–0.5) water regime, lilacs were obtained with 
a quality index similar to that of well-watered control 
plants. Plants grown under severe water deficit in phase 
II T(1–0.5–1) had the same height, number and length 
of shoots, leaf blade area and visual quality index as 
plants grown under severe water stress for all 18 weeks 
– T(0.5). A further reduction of water quantity supplied 
to plants in phase II T(1–0.25–1) resulted in further de-
terioration of the plant quality index (Table 1). It was 
found that water deficit did not significantly affect the 
number of shoots formed. A larger number of shoots 
was observed only for plants under a long-term severe 
water deficit regime T(0.5) compared to plants subjec-
ted to a long-term moderate water deficit T(0.75). The 
latter mentioned regime did not affect shoot length and 
plant height compared to control plants. However, the 
application of the T(0.5) water regime and lower, at le-
ast in one of the three irrigation phases, significantly 
inhibited the growth of plants through a reduction in 
shoot length and plant height in relation to the control. 
Leaf blade area, with the increasing intensity of water 
deficit, was significantly reduced. When a 25 and 50% 

reduction in water use was applied, the leaf area was 
lower by 24.6 and 50.6%, respectively. At the end of 
the experiment, the reduction in leaf blade area in re-
lation to control plants treated with T(0.5–1–0.5) was 
significantly lower than for plants continually irrigated 
with T(0.5) (Table 1).

Water deficit significantly influenced the phy-
siological parameters of lilacs like stomatal conductan-
ce, transpiration, chlorophyll fluorescence, and chloro-
phyll content index (CCI). The reduction in irrigation 
intensity by 25 and 50% caused a decrease in stomatal 
conductivity by 37.5 and 72%, respectively, compared 
to the control treatment. Transpiration decreased by 
about similar values. The lowest values   of these para-
meters were observed for the T(1–0.25–1) treatment. 
The Fv/Fm values in the leaves of plants treated with 
T(0.5) were significantly lower than in both the T(0.75) 
and control treatment. Moreover, the difference in PSII 
efficiency between the control and moderate RDI was 
also significant. Lilacs that received water doses redu-
ced by about 50% had lower chlorophyll content by 
about 37% compared to well-watered plants. However, 
for the T(1–0.25–1) water regime, this decrease was 
63% (Table 2).

In the case of the treatments with irrigation va-
rying between phases, the level of water deficit applied 
in the generative phase had a significant impact on the 
morphological and physiological parameters of lilacs. 
Shrubs under T(1–0.5–1), where a 50% water deficit 
was imposed during the generative phase, were charac-
terized by a significant deterioration in all the growth 
parameters and consequently in the visual quality in-
dex in relation to control plants (Table 1). Similarly,
a significant reduction was found in the level of all phy-
siological parameters measured (Table 2). It should be 
noted that plants in this irrigation treatment were cha-
racterized by an average water dose per container abo-
ut 579 ml higher than plants under T(0.75) (Fig. 1). But 
plants under the latter water regime were characterized 
by a much better visual quality index and vitality. The 
comparison of plants under T(0.5) with shrubs under 
T(1–0.25–1) may indicate some noticeable sensitivity 
of lilacs in the generative phase to water deficit. Plants 
subjected to the former mentioned treatment were cha-
racterized by a greater number of shoots, a better visual 
quality index, and also better leaf physiological para-
meters. Moreover, these plants were characterized by
a smaller amount of water per container by about
486 ml in relation to the latter treatment (Fig. 1). Ho-
wever, the amount of water corresponding to 0.25 ETp 
applied for 8 weeks during the generative phase mar-
kedly deteriorated the appearance and visual quality 
index of plants. Lilacs in T(1–0.25–1) were characte-
rized by the lowest  decorative value and physiological 
parameters in relation to the other irrigation treatments 
(Table 1 and 2). In some plants under this treatment, 
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slight leaf injury was observed, such leaf tip necrosis 
and the yellowing of the edges of leaves. These chan-
ges concerned less than 10% of plants. 

In turn, applying the control amount of water 
during the generative phase, particularly in T(0.5–1
–0.5) compared to both T(1–0.5–1) and T(0.5), re-
sulted in a larger leaf blade area, significantly better 
decorative values and intrinsically higher values   of all 
the physiological parameters measured. In addition, it 
was observed that plants under the T(0.5–1–0.5) regi-
me showed the same value of the visual quality index 
as control plants. These plants were a little lower, less 
exuberant, with a compact habit and a well-shaped leaf 
blade in relation to the control. The physiological pa-
rameters measured at the end of the observation period 
had lower values, but it did not cause a deterioration of 
vitality of these plants. 

In our study, there was no evidence that the use 
of constant irrigation regimes in both T(0.75) and T(0.5) 

significantly affected the flowering parameters. Lilacs 
subjected to the above-mentioned water deficits produ-
ced the same number of floral buds and inflorescences 
as optimally watered plants (Table 3). The T(0.5) regi-
me applied for 8 weeks in the generative phase (II), but 
with optimal watering at the vegetative stages (I and 
III), did not affect significantly the parameters such as 
the number of floral buds and inflorescences, compa-
red to the control. Similar correlations can be observed 
when the T(0.5) and T(0.5–1–0.5) regimes are compa-
red. In the latter treatment, the double water doses in 
the generative phase did not result in better flowering. 
However, a further reduction in irrigation during this 
phase for T(1–0.25–1) resulted in a significant reduc-
tion in the number of floral buds and inflorescences per 
plant compared to control shrubs. Along with a decre-
ase in the amount of water used in the irrigation tre-
atments (Fig. 1), a statistically significant reduction in 
inflorescence length was noted (Table 3). 

Fig. 1. Total water rates per container during the experiment according to irrigation regimes.

Table 1
Effect of irrigation treatments on the growth of lilac plants under greenhouse conditions

Treatment (T) Visual quality index (1–5) Plant height (cm) Number of shoots Shoot length (cm) Leaf area (cm²)

control 4.5 d 42.3 b 8.6 ab 22.1 c 15.9 d

0.75 4.0 c 42.4 b 8.2 a 20.1 bc 12.0 b

0.5 2.9 b 35.4 a 9.4 b 17.5 a 7.9 a

1–0.5–1 3.1 b 38.6 a 9.0 ab 19.6 ab 7.7 a

1–0.25–1 2.3 a 36.3 a 8.3 a 19.5 ab 7.4 a

0.5–1–0.5 4.4 d 38.1 a 9.0 ab 18.7 ab 13.6 c

Means followed by the same letter do not differ significantly according to Duncan’s test at α = 0.05.
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Table 2
Effect of irrigation treatments on physiological parameters in leaves of lilac plants under greenhouse conditions 

Treatment
(T)

Stomatal conductance 
(mmol m-2 s -1)

Transpiration
(mmol H2O m-2 s –1) 

Chlorophyll fluorescence 
(Fv/Fm)

Chlorophyll content index
(CCI)

control 168 e 2.85 e 0.824 d 49 d

0.75 105 d 1.79 d 0.807 c 43 c

0.5 47 b 0.81 b 0.796 b 31 b

1–0.5–1 51 b 0.87 b 0.799 b 31 b

1–0.25–1 33 a 0.56 a 0.778 a 18 a

0.5–1–0.5 69 c 1.16 c 0.809 c 46 c

Explanation: see Table 1.

Table 3
Effect of irrigation regimes on flowering of lilac plants under greenhouse conditions

Treatment
(T)

Number of floral buds
per plant

Number of inflorescences 
per plant

Inflorescences
per bud

Inflorescence length
(cm)

control 11.0 b 22.4 b 2.1 a 10.3 d

0.75 10.7 b 21.3 ab 2.1 a 9.7 c

0.5 10.6 b 22.8 b 2.2 a 8.1 a

1–0.5–1 10.4 b 21.1 ab 2.1 a 8.9 b

1–0.25–1 8.8 a 18.9 a 2.2 a 8.2 a

0.5–1–0.5 10.7 b 21.7 b 2.0 a 9.7 c

Explanation: see Table 1.

DISCUSSION 

One of the consequences of exposing a plant to 
water deficit regimes in terms of plant growth is the 
production of smaller leaves and shorter internode sec-
tions as well as reductions in size and quality [4,5]. 
In our study, the application of the moderate constant 
irrigation regime T(0.75) had no significant effect on 
the number and length of shoots formed and conse-
quently on the height of lilac plants. However, water 
deficit caused some decrease in the decorative value. 
Lilacs were characterized by a worse habit compared 
to the control. C a m e r o n  et al. [4] demonstrated that 
applying the (0.75 ETp) irrigation regime on Rhodo-
dendron cv. Hoppy over an eight-week period did not 
affect growth. On the contrary, C a m e r o n  et al. [6] 
reported that even an 80% water deficit reduced and 
inhibited the vegetative growth in woody ornamentals 
during the same period of treatment. In our experi-
ment, with the increasing intensity of water deficit, the 
leaf area was significantly reduced. The analysis of the 
obtained results on leaf blade area revealed even some 
proportional relations in the treatments with a constant 
irrigation level throughout the entire experiment. The 
advantage of a smaller leaf area, besides its contribu-
tion to reducing water consumption, is the reduction of 
light interception, since canopy transpiration is a func-
tion of the net sunshine energy absorption [7].

Relative chlorophyll content has a positive re-
lationship with the photosynthetic rate [8]. F l e x a s 
and M e d r a n o  [9] reported that water stress always 
reduces leaf greenness in C3 plant leaves because of 
chlorophyll degradation. Leaves of lilacs treated with 
T(0.75) had lower chlorophyll content than well-wa-
tered plants. One of the first responses of plants to 
water deficit is just to decrease stomatal conductiv-
ity, which reduces the gas exchange and transpira-
tion. This is the main mechanism for regulating water 
relations and carbon assimilation processes in plants 
[10]. Measurements of other physiological parameters 
at the end of the experiment showed lower values   of 
stomatal conductivity and transpiration for this treat-
ment in relation to the control. Another physiological 
indicator examined that analysis allows for the indirect 
study of photosynthesis is chlorophyll fluorescence; it 
determines the impact of adverse environmental con-
ditions on the rate of the photosynthetic process and 
the subsequent health and vigour of the plant [11]. The 
potential for a species to tolerate water stress can be 
effectively assessed through a decline in the Fv/Fm ratio 
[12]. The value of the (Fv/Fm) parameter for plants un-
der the T(0.75) regime was lower than for the control 
treatment, but still above 0.800.

In turn, applying T(0.5) during our experiment 
had a noticeable effect on reducing shoot length and 
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plant height in relation to the control. S a n c h e z -
B l a n c o et al. [13] reported a considerable growth 
inhibition in geranium plants for the level of irri-
gation below 50% of the control lasting 2 months. 
C a m e r o n  et al. [4] informed that applying severe
(0.25 ETp) regulated deficit irrigation in rhododen-
drons significantly suppressed the numbers of later-
als produced compared with plants under (1.5 ETp), 
during June–July and July–August. However, in our 
experiment in the case of T(0.5) the average number of 
shoots per plant was similar to the control and higher 
than that for T(0.75).

Lilac plants under a severe water deficit regime 
were characterized by a further significant reduction 
in leaf blade area and chlorophyll content in leaves in 
relation to plants irrigated optimally. G u e r f e l  et al. 
[14] observed that the application of a 50% irrigation 
regime for olive varieties ‘Chemlali’ and ‘Chetoui’ 
caused a reduction in leaf chlorophyll content by
29 and 42%, respectively, in the end of the growing 
season, compared to a well-watered control treatment. 
Conducting research on the effect of 60% and 40% wa-
ter deficit on geranium plants, S a n c h e z - B l a n c o 
et al. [13] found a significant reduction in leaf area by 
about 28 and 37%, respectively, compared to optimal-
ly irrigated plants. These drought-induced changes in 
lilacs contributed to a further apparent deterioration in 
the quality index of plants and their aesthetic value. 
Plants clearly lost their decorative value, but there was 
no damage caused by water deficit on the leaves. How-
ever, applying 50% ETp in Cotinus and Forsythia for
8 weeks during July–August, C a m e r o n  et al. [6] 
also observed no further extension of growth, but the 
formation of good quality plants. Likewise, the ab-
sence of any visual drought-induced damage under 
this severe water deficit may be primarily caused by 
modifications in stomatal behaviour.

In our study, plants under severe water deficit 
had significantly reduced values of the physiological 
parameters, such as stomatal conductance, transpira-
tion rate, and chlorophyll fluorescence. Moreover,
a significant reduction in the (Fv/Fm) parameter was 
observed for plants under T(1–0.25–1), which may in-
dicate some damage to the photosynthetic apparatus. 
Values below their optimal range (0.830 in most plant 
species, relative units) indicate photoinhibitory stress 
in response to high or low temperatures, excess irradi-
ance or water stress [15]. 

In the climatic conditions of central Poland, in 
the ground lilacs usually resume growth in early April 
and finish it in late June or early July, depending on 
the weather conditions. Generally, since mid-July no 
apparent change of shoots is observed any longer, but 
intensive internal differentiation of vegetative and gen-
erative buds takes place. The formation of vegetative 

buds ends in August. In August the flower buds are 
formed and enter the dormancy period. On the other 
hand, the differentiation of generative buds ends the 
next spring. In central Poland, under natural conditions 
the common lilac opens its flowers in the middle of 
May, and flowering continues till the end of May [16]. 
Field conditions differ definitely from those in a green-
house where there are higher values of temperature 
and humidity. Under glasshouse conditions, plants can 
initiate earlier the formation of generative buds. In our 
study, it was observed that Syringa meyeri ‘Palibin’ 
initiated the formation of floral buds at the beginning 
of the second decade of July. In the varied irrigation 
treatments, the second phase, lasting 8 weeks, started 
around the same time as the moment of initiation of the 
generative development phase. In our experiment, the 
differentiation of water treatments in irrigation phases 
associated with the plant developmental stages created 
the possibility of more detailed analysis of the impact 
of water deficiency on growth and flowering. 

On the basis of our study results, we could deter-
mine that in Syringa meyeri ‘Palibin’ the application of 
water deficit at a level of 0.5 ETp in constant irrigation, 
regardless of the plant development phase, and in rela-
tion to the generative phase particularly does not affect 
the process of floral bud formation. The only flowering 
parameter that was clearly sensitive to water deficiency 
was inflorescence length during flowering. A l v a r e z 
et al. [3] showed that moderate water deficit (70% of 
optimal irrigation) did not affect the number of flowers 
in carnation plants. S a n c h e z - B l a n c o  et al. [13] 
observed that pelargonium plants submitted to 40% of 
the control water regime had a lower number of in-
florescences and open flowers than the control and, in 
general, than the 60% irrigation treatment throughout 
the experimental period. B l a n u s a  et al. [17] in-
formed that in Petunia plants under a 0.25 ETp regime 
for 30 days, flower number and flower size were re-
duced by 50% and 13%, respectively. In Rhododen-
dron cv. Hoppy, (0.25 ETp) water deficits imposed 
in the period June–September significantly reduced 
flower numbers compared to the (0.75 ETp) and con-
trol (1.5 ETp) irrigation treatments [4]. However, in 
Rhododendron ‘Hatsugiri’ S h a r p  et al. [18] did not 
observe any significant effect of either (0.5 ETp) or
(0.25 ETp) water deficits lasting 11 weeks on the per-
centage of plants with one or more floral buds, the 
number of floral buds per plant or the number of flow-
ers per floral bud compared to (1.5 ETp).

CONCLUSIONS
1. The level of drought stress imposed may be critical 

to the response of Syringa meyeri ‘Palibin’. Long-
-term moderate and severe water deficit adversely 
affected the growth and ornamental quality of lilacs 
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as well as plants had reduced stomatal conductance, 
rate of transpiration, maximum quantum efficiency 
of photosystem II (Fv/Fm), and chlorophyll content 
index.

2. The generative phase of lilac was found to be sensi-
tive to water deficiency. The application of T(0.5–
1–0.5) created the possibility to obtain plants with 
a similar visual quality index compared to control 
plants and, at the same time, to decrease water usa-
ge up to 18 % throughout the entire experimental 
period. 

3. Periods of water deficit at a level of 0.5 ETp during 
the vegetative phases had almost no effect on the 
visual quality index of plants. The same 0.5 ETp 
irrigation level, regardless of the development pha-
se (generative / vegetative), did not cause a reduc-
tion in the number of floral buds and inflorescences 
formed. However, it resulted in an about 20% re-
duction in inflorescence length compared to control 
plants.
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Wpływ regulowanego deficytu wodnego
na wzrost, kwitnienie i parametry fizjologiczne 

Syringa meyeri ‘Palibin’
w uprawie pojemnikowej 

S t r e s z c z e n i e

Celem badań była analiza fizjologicznych oraz 
morfologicznych reakcji Syringa meyeri ‘Palibin’ na 
różne poziomy nawadniania i ocena regulowanego de-
ficytu wodnego (RDI) jako potencjalnej metody dla 
oszczędności wody oraz poprawy kwitnienia w produk-
cji szkółkarskiej. Rośliny uprawiane były w 3 litrowych 
pojemnikach w nieogrzewanej szklarni i zostały podda-
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ne sześciu reżimom nawodnieniowym przez 18 tygodni 
od początku czerwca do połowy października 2011. Do 
nawadniania zastosowano system kroplowy. Reżimy 
nawodnieniowe zostały ustalone na podstawie ewapo-
transpiracji (ETp). Podczas doświadczenia trzy reżimy 
były stałe: 1) 1 ETp; 2) 0,75 ETp; 3) 0,5 ETp natomiast 
pozostałe zróżnicowane na fazy: 4) 1–0,5–1; 5) 1–0,25–
1; 6) 0,5–1–0,5 ETp. Traktowanie roślin 0,75 i 0,5 ETp 
niekorzystnie wpłynęło na ich wzrost, jakość, jak rów-
nież spowodowało zmniejszenie przewodnictwa szpar-
kowego, transpiracji, parametru fluorescencji chlorofi-
lu (Fv/Fm), wskaźnika zawartości chlorofilu w liściach 
(CCI). Rośliny poddane reżimowi nawodnieniowemu 
1–0,5–1 ETp miały takie same parametry morfologiczne 
jak rośliny uprawiane przy nawodnieniu 0,5 ETp. Dal-
sze zmniejszenie ilości wody w traktowaniu 1–0,25–1 
ETp skutkowało dalszym pogorszeniem parametru oce-
ny jakości roślin. Jakość roślin będących pod wpływem 
0,5–1–0,5 ETp była podobna do krzewów kontrolnych 
(1 ETp). Te rośliny były mniejsze, o bardziej zwartym 
pokroju oraz miały mniejsze liście niż rośliny kontrolne. 
Reżimy nawodnieniowe zastosowane w badaniach nie 
wpływały istotnie na liczbę tworzonych pąków kwiato-
wych w porównaniu do traktowania kontrolnego, poza 
1–0,25–1 ETp, gdzie ta liczba była mniejsza. 
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