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ABSTRACT
Callistemon is an Australian species used as ornamental plaviediterranean regions.
The objective of this research was to analyse biléyaof Callistemon to overcome
water deficit in terms of adjusting its physiologiyd morphology. Potte@allistemon
laevis Anon plants were grown in controlled environmemd subjected to drought
stress by reducing irrigation water by 40% compdoetthe control (irrigated to
container capacity). The drought stress produceditinallest plants throughout the
experiment. After three months of drought, the lr@f, number of leaves and root
volume decreased, while root/shoot ratio and reosdy increased. The higher root
hydraulic resistance in stressed plants cause@ases in leaf and stem water potentials
resulting in lower stomatal conductance and indhggthat water flow through the roots
is a factor that strongly influences shoot watéatiens. The water stress affected
transpiration (63% reduction compared with the aahtThe consistent decreasegin
suggested an adaptative efficient stomatal coofrslinspiration by this species,
resulting in a higher intrinsic water use efficigr{n/gs) in drought conditions,
increasing as the experimental time progressea. Wwas accompanied by an
improvement in water use efficiency of productionmaintain the leaf water status. In
addition, water stress induced an active osmofjigsaitient and led to decreases in leaf
tissue elasticity in order to maintain turgor. Téfere, the water deficit produced
changes in plant water relations, gas exchangegewth in an adaptation process
which could promote the faster establishment &f piecies in gardens or landscaping
projects in Mediterranean conditions.

Key words. Water stress; Potteaghallistemon citrinus; Gas exchange; Pressure-

volume curves
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Abbreviattions: ET, evapotranspiratiorr/Fm, efficiency photosystem Igs,
stomatal conductance; L; root lengBs; net photosynthesis; RWg relative water
content at turgor loss point; T, transpiratignbulk modulus of elasticity/, leaf water
potential; %4s, leaf osmotic potential at full turgo#%, stem water potential4,, leaf

water potential at turgor loss pointLp/ root hydraulic resistance.
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1. Introduction

Callistemon belongs to the Myrtaceae family and is the mogtartant Australian
ornamental species, which shown interesting chariatts (rapid growthabundant
flowering with unusual shapes and brilliant coloansl great variety of forms and
volumes) (Mitchem, 1993; Lao and Jiménez, 2002)st\allistemon species have
adapted and been used in Mediterranean conditidrese they show some degree of
tolerance to environmental stresses such as dr@Ligipi et al., 2005). They are also
known for their high salt tolerance (Lippi et &Q03). It is for these reasons that
Callistemon has enjoyed considerable success as a flowermg $br use in gardens
and urban landscaping in the Mediterranean areaeMer, the prolonged water stress
resulting from low rainfall and high temperaturessummer in this area may alter the
plant’s physiological and morphological behaviaspecially in imported species. Such
changes may involve complex functional and stradtadaptations to increase the
drought tolerance of the plant: These include pdgotvth regulation, osmotic
adjustment, decreased stomatal conductance, andehan the elastic properties
(Zollinger et al., 2006), all of which may improtlee plant water status and the
resistance of plants to water stress by limitingew#oss in the face of high evaporative
demand (Sanchez-Blanetal., 2004). However, drought-stress can alscedse
photosynthetic rates and shoot and leaf growthetaydand reduce flower numbers, size
and/or quality (Cameron et al., 1999) which woufeet the plant’s visual appeal, a
particularly important factor in ornamental pladestined for use in gardens and
landscaping.

In these conditions, irrigation management is apartant factor and there is

considerable pressure on the ornamental plant indissproduce crops more



80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

efficiently, reducing the quantity of water regin{&weatt and Davies, 1984) without
losing ornamental characteristics (Cameron eR806). In this sense, monitoring
nursery moisture regimes and understanding morghealband physiological shoot and
root responses of seedlings to water managemeuntitical for optimising the
production of high-quality seedlings (Franco et 2006). However, little is known
about these responses in “foreign” Mediterraneaamental shrubs such as

Callistemon.

The objective of this study was to evaluate thespiiggical and whole plant
response o€allistemon laevisin control and drought plants under controlled ¢tos
to contrasting irrigation treatments. The resulesevaluatedh terms of biomass
partitioning, water use efficiency and water relas to understand the adaptative role

of this species to drought stress.

2. Materialsand methods

2.1. Plant material and experimental conditions

Six month old rooted cuttings of Australi@allistemon laevis Anon
(Callistemon citrinus splendens Stapf) were transplanted into 14 cm x 12 cm pa3 (1
L) filled with a mixture of coconut fibre, black aeand perlite (2:1:1) and amended
with osmocote plus (2 gtsubstrate) (14:13:13 N,P,K + microelements). The
experiment was carried out in a growth chamber. &iheronmental conditions of the
chamber for plant growth were selected to simulateral changes in temperature and
photosynthetic photon flux density. Both parametgesiually increased from 6:00 h to

13:00 h, reaching values of 28 °C and f&fl m? s and then progressively decreased
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until 20 °C and darkness (22:00 h). The relativeidity ranged between 40 and 60%.
Although the radiation levels present in the groalthmber were lower than those
experienced by the studied plants in the field assumed that the specific
photosynthetic active radiation levels used wergeabndary importance compared to
the contrast of irrigation treatments. Thus, treilts of light response curves to
quantify the degree of limitation in the photosyegis response of this species showed
high levels of photosynthesis for the light intépsised in this assay, close to half of

the maximum photosynthesis at saturating light.

2.2. Treatments

The plants were watered daily to container capatityng the two weeks prior to
starting the treatments.

Plants were grouped into four repetitions (n=4gight plants per treatment (64
plants in total, 32 per treatment) and were sulechitb two irrigation treatments:
container capacity (control) and drought treatment.

To determine the substrate maximum water holdipgcigy, three samples were
uniformly mixed and packed to a bulk density ofd® 1l cm®. The pots’ surfaces were
covered with aluminium foil to prevent water evagd@mn and the lower parts were
submerged, to half the pot’s height, in a watehlzaid then were left to equilibrate
overnight. The next day, the pots were removedafihdo freely drain until drainage
became negligible. Afterward, the fresh weight wexorded and then the substrate was
introduced inside an oven at 105 °C until constaght. Later, the difference between
the fresh weight and oven-dry weight was measuneldcansequently a volumetric

water content of 54% was calculated and considaseatie substrate’s field capacity
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In the control treatment, substrate moisture wasit@aed above and close to
container capacity by daily irrigation. Thus, ngrsficant drainage was obtained in all
days of the experiment. Drought treatment was raaiatl close to 50% to container
capacity, also by daily irrigation. During the exipgental period, drought plants
received around 40% of the amount of water comparttdthe control treatment. The
water added to each pot during the experimentabgevas 12.71 L and 5.03 L for
control and drought plants, respectively. The eieatconductivity of water applied

was 0.5 dS m.

2.3. Biomass accumulation and electrolyte |eakage

At the end of both irrigation treatments, five glaper treatment were harvested. The
substrate was gently washed from roots, and thegplaere divided into shoots (stems
and leaves) and roots. Leaf numbers and leaf areagsdeterminated using a leaf area
meter (Delta-T Devices Ltd., Cambridge, UK), in #amne five plants per treatment.
These were oven dried at 70 °C until they reachsmhatant mass to measure the
respective dry weights. The roots were cleanedbydressure water applied through a
flat nozzle. The cleaned root systems were thereplan a metacrylate tray coupled to a
double scanner connected to a computer with a Rgstem Analyser (Winrhizo LA
1600 Regent Inc., USA). The root systems wererpahioven to dry immediately after
the root length measurements. Root density wasrdeted by dividing the dry weight
by root volume

Plant height was measured weekly during the expariai period and the relative
growth rate was calculated as the rate of increbkeight per unit of initial plant

height.



155 The rates of passive ion leakage from stress-semngpilant tissue can be used as a
156 measure of alterations of membrane permeabilitpuincase, ion leakage was

157 estimated at the end of the experiment, accordirtgd method described by Lafuente
158 etal.,(1991). Thirty leaf discs, each 2 mm in diametemT each plant, with eight

159 replicates per treatment, were pooled and incubiaté@ mL 0.3 M mannitol in a 50
160 mL centrifuge tube. The tubes were shaken at 12@synin' and the conductivity of
161 the solution was measured after 24 h using a Cidoahel 524 digital conductivity

162 meter (Crison Instruments S.A., Barcelona, Spdianpes containing the solution were
163 weighed and heated to boiling for 10 min. After loogto room temperature, while still
164 shaking, deionised water was added to restoreittigal weight and the total

165 conductivity was measured after an additional 0db $haking. lon leakage rates were
166 expressed as a percentage of the total conductivity

167

168 2.4. Transpiration, stomatal conductance and photosynthesis responses

169

170 Transpiration (T) and evapotranspiration (ET) weesasured gravimetrically

171 throughout the experimental period, being deterthinem the difference in weights
172  (weight after irrigation and weight before irrigagiagain) using a balance (capacity 5.2
173 kg and accuracy of 0.01 g, Sartorius, model 520nspiration was measured in three
174 plants per treatment, in which the surface sulesirats covered to avoid loss through
175 evaporation. Three pots of the same treatment plaged on a balance with a MITRA
176 programmer that recorded the weight every halfeur.hTranspiration and

177 evapotranspiration were similar due to evapordftiom the soil was very low. The pots
178 had small surface substrate in relation with ttgaf area and consequently soil

179 evaporation was lower than 2% ET.
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Water use efficiency of production (WUE) was cadtet at the end of the
experiment by dividing the increment in the aedigl weight by the water used (g aerial
dry weight per liter water).

Stomatal conductancegsf and the net photosynthetic rai)(were determined in
five plants during the hours of maximum illuminatiosing a gas exchange system (LI-
6400, LI-COR Inc., Lincoln, NE, USA).

The values of chlorophyll fluorescence on the aaldeaf surface were taken after
exposing the leaves to dark for 20 min (Camejd.e2805). The values ¢f/Fym were

read directly in the fluorometer (OS-30 OptiSciehue, Tyngsboro, MA, USA)

2.5. Plant water relations

During the experiment, leaf water potentif)(and stem water potentiad4) were
measured in five plants per treatmefftwas measured in mature leaves, which were
exposed to direct light for at least 1 h before sneament¥; was estimated according
to the method described by Scholander et al., (1268hg a pressure chamber (Soil
Moisture Equipment Co, Santa Barbara, CA, USA)which leaves were placed in the
chamber within 20 s of collection and pressurigeal rate of 0.02 MPa's(Turner,
1988).

Y5 was measured on non-transpiring leaves that haulesgged with both a plastic
sheet and aluminium foil for at least 1 h beforeasugement in order to prevent leaf
transpiration, in this way leaf water potential alled stem water potential (Begg and
Turner, 1970). Measurements were made in five plpat treatment.

Estimates of the bulk modulus of elasticigy, (eaf osmotic potential at full turgor

(%), leaf water potential at turgor loss poitig) and relative water content at turgor
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loss point (RWG,) were obtained at the end of the different irigatreatments in
three leaves per plant and five plants per treatnvenpressure-volume analysis of
leaves, as outlined by Wilson et al., (1979). ThkImodulus of elasticityd) at 100%
relative water content was calculated using thentda:

E= (RWGyp x %) / (100 - RWGp)

wheree is expressed in MP&4s is the osmotic potential at full turgor (MPa) and
RWGp is the relative water content at turgor loss point

Leaves were excised in the dark, placed in pléstgs and allowed to reach full
turgor by dipping the petioles in distilled watereonight. Pressure-volume curves were
obtained from periodic measurements of leaf weggitt balance pressure as leaves
dried on the bench at constant temperature of 20R€ leaf drying period for each
curve was about 3-5 h.

Hydraulic resistance (ILp) was determined at the end of the experimentabgen
five plants per treatment as the inverse of thé hgdraulic conductivityl(p), measured
according to Ramos and Kaufmann (1979). Plants dest®pped and the substrate was
carefully washed from the roots, which were subreerng a container of water and
placed in the pressure chamber with the cut stutppsed. The air pressure in the
chamber was increased at an approx. rate of 0.4m®3, up to a final pressure of 0.8
MPa. A small piece of plastic tubing was fittedhe stump and the exudate was
collected every 5 min and its volume measured.rAfte exudation measurements, the
root systems were placed in an oven at 80 °C thdil reached a constant dry weight.

Root hydraulic conductivity was calculated using tbrmula:

Lp=J/(Px W)

10
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whereLp is expressed in mgys™ MPa?, P is the applied hydrostatic pressure
(MPa),Wis the dry weight of the root system (in g), and the water flow rate through

the entire root system (in mg's

2.6. Satistical analyses

The data were analysed by one-way ANOVA using &atgcs Plus for Windows
5.1 Software (Manugistics Ltd., Rockville, MD, USAatio and percentage data were
subjected to an arcsine square-root transformaidore statistical analysis to ensure
homogeneity of variance Treatment means were seoianath Duncan’s Multiple

Range Test (£0.05).

3. Results

3.1. Biomass accumulation and el ectrolyte leakage

Water deficit was seen to have significantly alde@allistemon plant growth by the
end of the experiment; although the changes difeiepending on the plant organ
studied (Fig. 1). The greatest accumulation ofrdagter in relation to total plant dry
matter was seen in the leaves of the control pkamdsin the roots of stressed plants.
The total dry matter of drought-treated plants w&% of the control values (Table 1);
both total leaf area and the number of leaves dsexkto 41 and 50%, respectively,
compared with control plants. However, the rootéthatio increased in the plants
grown under drought conditions. Water deficit haigmificant effect on root

morphology (Table 2). Total root length decreasét water stress (27%), a reduction

11
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observed in all sizes of root. In relation to tbetrdistribution, water deficit increased
the percentage of fine roots and decreased thdkeawdiameter higher than 0.5 mm. In
general, stressed plants showed a reduced roaneglaithough root dry weight was
not modified, with the result that root densityreased.

Plant height was significantly inhibited from theginning of the deficit treatment
(Fig. 2A), which produced the smallest plants tiglaut the experiment. At the end of
the experiment the reductions were around 30% coadpaith the control. A similar
pattern in the relative growth rate for both treatns was observed (Fig. 2B) and two
growth periods being evident during the experin{8rand 14 weeks), although the
stressed plants showed a certain delay comparadhatcontrol.

Membrane damage, assessed by ion leakage of threlcamd drought-exposed

plants was significantly higher in the latter (Tahl).

3.2. Transpiration, stomatal conductance and photosynthesis responses

The evolution of transpiration (T) along the stymyiod is showed in Fig. 3. In the
control, daily T values fluctuated throughout tik@eriment between 43 mLldand 150
mL d* (Fig. 3A). Daily T values increase coinciding witte two growth periods
(Figure 2A). As regards cumulative data, the traaspn at the beginning of the
experiment (1-7 weeks) was close to 60% that thel lrached throughout the rest of
the experimental period. In contrast, in the draugkatment, the daily T level was
more maintained in the experiment reaching meamegabf around 47 ml/d (about 40%
of the control). The behaviour of the transpiratiate on a representative day of the
period can be seen in Fig. 3B. T was higher duttiegmorning and decreased during

the afternoon. The highest value was reached batd@and 17 h especially in control

12
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plants (7.2 mL per 30 min), coinciding with the nggt temperature (28 °C) after which,
transpiration decreased. In drought plants, thespmation curve was more stable
throughout the day, independently of temperatueanghs. Daily accumulated T
showed a maximum of 150 mL ploaind 47 mL pot in the control and drought
treatments, respectively.

Water stress affected stomatal functionality (Bjg.stomatal conductancgs and
the net photosynthetic ratB) decreased in drought-exposed plants in relatdhe
control treatment, although intrinsic water usecedhcy was different in each
treatment. The values &t/gsin the water deficit plants were higher than thokthe
control plants throughout the experimental perisithe experimental time progressed
greater intrinsic water use efficiency (higliargs) was observed in the stressed plants.
Also, exposing plants to water stress increasednese efficiency of production
(WUE), expressed as dry weight per unit of watersemnption (3.61 gt and 4.68 g L
! for control and stressed plants, respectivelyk FlfFm values were not affected by

the drought treatment (Table 1).

3.3. Plant water relations

Leaf water potential ), and stem water potentia#4) values were recorded during
the hours of maximum illumination (Fig. 5A, B). time control treatmen®{ and %%
values were always higher than in water deficatimeent (Fig. 5A). For each treatment,
Y% showed less negative values that those foun&fiofhe differences betwee¥and
% measured simultaneously of the same plant weteshiigr the control treatment

(Fig. 5A, B). The water deficit applied producedrgases in root hydraulic resistance,

13
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with values of 1.02 and 3.20 g MPa s“hrgcorded for the control and drought
treatments, respectively (Table 3).

The parameters derived from the pressure-volumeedor control and stressed
plants are shown in Table 3. Both leaf osmotic ipitdkvalues at full turgor%ss) and
leaf water potential at turgor loss poit#ip) decreased markedly two fold in the water
deficit plants. The difference between tig values obtained for the control and deficit
irrigated plants were taken as an estimate of siheotic adjustment (1.58 MPa for
water stress). The point of zero turgor occurrechath lower water potential values (-
4.09 MPa). In contract, the bulk modulus of elassti€s) increased (75%) in the water

deficit treatment.

4. Discussion

Leaf growth is often more reduced than root groagla result of water stress (Hsiao
and Xu, 2000; Franco et al., 2006), indicating gtadots and roots respond differently
to drought (Bacelar et al., 2007; Alvarez et &DQ®). This was confirmed in our
conditions because the application of a water defche plant substrate led a decrease
in aerial dry matter accumulation, leaf area arnidhtevhile the contrary effect on root
mass was seen, provoking a redistribution of dritenan favour of the roots at the
expense of shoots (higher root/shoot ratio) (Mangdral., 2001; Sanchez-Blanco et al.,
2009). These changes, which have been describmtien ornamental species (Shao et
al., 2008; Mugnai et al., 2005) can be considesed morphological adaptation of the
plant to water stress to reduce the evaporatiiaceiarea (de Herralde et al., 1998) and
to induce a lower consumption of water (Bafién gt28l04). On the other hand, the

plants growth in pots under water deficit had apjdgle and rapid response in the

14
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relative growth rate, with plant height decreasngn under climatic conditions of
moderate evaporative demand. Some authors havestegghat to detect water stress
in plants can be different when the plants growpats, with restricted root volume
than in soil-cultivated plants (Gallardo et al.08DMiralles et al., 2009). These results
are useful because the application of droughtrireat during nursery production can
be used as a technique to reduce the excessivéhgimarnamental plants without
applying plant growth retardants (Morvant et a998).

Transpiration and, consequently water consumptidhe water stressed plants
decreasing substantially. In plants subjected twvater restriction, transpiration was
greater at the time of higher water demand (higemperature and illumination
conditions), which is agrees with the observatibnuwmerous authors (Alarcon et al.,
2000; Montero et al., 2001; Nicolas et al., 2005).

Water stress appeared to affect transpiration ¢teatuof 63% of the control) as seen
from the substantial decrease in stomatal condoetemthese plants during the
experimental period (values below 60 mmot &t vs 130 in control). This response
could affect to net C@assimilation rate, leading to lower plant biompssduction
(Brugnoli and Bjorkman, 1992; Mugnai et al., 200B)us, the fact thdt./Fm values
were maintained at 0.80 in both treatments througtie experimental period
demonstrates the lack of drought-induced damagstbphotochemistry, suggesting
thatCallistemon laevis is a drought-tolerant species (Genty et al., 198Tgnai et al.,
2009). The intrinsic water use efficiendnlgs) progressively increased in the water
stressed plants throughout the period, indicatipgedominant stomatal control over
photosynthesis (Gulias et al., 2009). The condistecrease igs suggested an
adaptative efficient stomatal control of transpaatby this species (Hessini et al.,

2008). In this sense, most woody species incrdeseintrinsic water use efficiency,

15
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CQO, assimilation remaining proportionally higher thaater vapor loss from the
stomata as an additional drought acclimatation. dch&ntage in the case of these
plants is that controlled drought may lead to aruawlation of carbohydrate reserves
in the plants and together with the increased isluipt ratio and root density could
promote a more rapid establishment of ornamengaitplin the garden or landscape
(Cameron et al., 2006; Franco et al., 2006). Algter use efficiency of production
(WUE) measured as dry weight per unit of water ugaegroved in the stressed plants,
an observation that has been associated with thiecafon of deficit irrigation regimes
(Cameron et al., 2006; Alvarez et al., 2009) tontan leaf water status of these
species (Hessini et al., 2008).

In this study, the reduction in plant growth ard¢@used by the drought could be
related to changes in the plant water status. Tdgieehroot hydraulic resistance in
stressed plants may have caused the leaf and stéen potentials decrease, which
caused a substantial fall in stomatal conductaReeefra and Chaves, 1993; Munné-
Bosch et al., 1999). It has been reported thathieshold level for the decline of water
potential to cause a decrease in stomatal opeamges from -0.7 to -1.2 MPa for
different ornamental species (Ackerson, 1985; Sénd@ianco et al., 2009). The fact
that the{ values were always lower th&# is becausé reflected a combination of
many factors such as environmental conditions,vgaiér availability, hydraulic
conductivity and stomatal regulation, whi¥éis more directly related to whole plant
transpiration and root hydraulic conductivity (Cléaet al., 2001). The stem water
potential has been successfully used as a watieitdedlicator in fruit crops (Garnier
and Berger, 1985; McCutchan and Shackel, 1992)ufrconditions, the difference

between¥sand ¥ could be a good indicator of shoot transpiratiothese plants, since

16



376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

the pattern of these differences throughout theex@ntal was similar to those
observed for transpiration.

The significantly lower values d#ss in stressed callistemon plants suggest an active
osmotic adjustment in leaves and, besides, watsssalso induced a decrease in leaf
tissue elasticity. Many species show these resgas#lerance mechanisms to
drought in order to maintain turgor (Meinzer et 4890; Hessini et al., 2008).

In conclusionthe tolerance of. laevis to the drought was related to morphological
and physiological adaptations: That is the abitityadjust osmotic potential to enhance
rigidity and to modify leaf gas exchange, is accamed by a capacity for
photosynthesis and to reduce water losses thoaghgiration. The reductions in aerial
dry weight (leaf area, leaf number and height)etbgr with increases in the root: shoot
ratio and root density, could promote the moredasitablishment of these species in

Mediterranean conditions.
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FIGURE CAPTIONS

Fig. 1. Partitioning mass ikallistemon plants subjected to control and water stress at
the end of the experiment. Each histogram repregbhatmean of five values and the
vertical bars indicate standard errors.

Fig. 2. Plant height (A), and relative growth rate (B)dallistemon plants subjected to
control and water stress during the experimentabgeValues are means (n = 32) and
the vertical bars indicate standard errors.

Fig. 3. Transpiration during the experimental period (T,a&p daily transpiration
during a representative day of the period (BEahlistemon plants subjected to control
and water stress.

Fig. 4. Evolution of the intrinsic water use efficiendy.(gs) in Callistemon plants
subjected to control and water stress during tipemental period.

Fig. 5. Evolution of the leaf water potential{, A) and stem water potentia#, B) in
Callistemon plants subjected to control and water stress duha experimental period.
Each histogram represents the mean of five valndshee vertical bars indicate

standard errors.
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Tablel
Growth parameters, ion leakage and chlorophylirisoence (f#Fm) in potted
Callistemon plants subjected to control and water stresseaéttil of the experiment.

Each value is the mean of five plants per treatment

Treatments
Parameters Significance
Control Drought

Total dry weight (g plant) 51.01+2.03 24.36+0.30 ok
Root/shoot ratio 0.20+0.01 0.42+0.02 ok
Number of leaves 444+51.7 224+15.5 **
Total leaf area (cA) 2913.7+125.0 1183.0+£55.9 roxk
Total ion leakage (%) 23.96x+0.04 34.19+0.07 *
Fu/Fm 0.79+0.06 0.81+0.03 ns

*P <0.05, *P <0.01 and ***P <0.001.
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554 Table2
555 Root morphology in potte@allistemon plants subjected to control and water stress at

556 the end of the experiment. Each value is the méémeoplants per treatment.

557
Treatments
Parameters Significance
Control Drought
Total root length (cm) 3556+151 2595+154 *
L ¢<0.5 mm(%0) 49.28+0.02 55.33+0.01 *
L 0.59<2.0 mm(%0) 38.09+0.01 33.86+0.01 *
L ¢2.0mm(%) 12.15+0.01 10.24+0.01 *
Root volume (crf) 4.74+0.46 2.96+0.13 *
Root dry weight (g) 8.59+0.50 7.42+0.37 ns

558 *P <0.05, **P <0.01 and ***P <0.001.

559
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560 Table3
561 Leaf water relations parameters derived from presgalume curves and root hydraulic
562 resistance (1p) in Callistemon plants subjected to control and water stresseaéttial of

563 the experiment. Each value is the mean of fivetglaer treatment.

564
Treatments
Parameters Significance
Control Drought
Y5s (MPa) -1.77+0.07 -3.35+0.07 rxk
%Hp (Mpa) -2.27+0.11 -4.09+0.10 *hk
£ (Mpa) 8.27+0.87 14.40+£1.57 *
1L, (g s MPa mg) 1.02+0.10 3.20+0.44 **

565 *P <0.05, **P <0.01 and ***P <0.001.
566
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