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SALINITY EFFECTS ON TRANSPIRATION IN £EUCALYPTUS
CAMALDULENSIS AND COMBRETUM QUADRANGULARE
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ABSTRACT

[he waen of this study was to investigate the transpleation rates in owo salt - tolerant tres
species, Evcalvpias camaldufensis Dehnb, and Combreloam goadrangulare Koz, A gresnhouse
cuperiment with differenr levels of ™NaCl salinity {0, 0.5, 1.0, 1.5 and 2.0®0) was ser up and the
resull: were compared with those of a feld study on non - saline and saline soils,

In the greenhouse experiment, transpiration increased at Jow salinity but decreased at high
salinity levels, Transpiration rates lways incressed with temperature. With itradiance they only
increased up toomedivm photon Mua densicy (up e 1300 pmol w7 and then decreased ar 2000
pmol m 75, In the ficld sody, transpirarion rates increased with temperature and irradiance in
both species and (hey were much higher o £, camaidwlenss than o . guadrangortire, The
relationshins beoween transpivation rare, temperature and irradiance did aot indicate any distinet

cffeers cansed by salinity, Key words ; salinily, transpiration, water - use efficiency, Eucalyptus

vamaldulensis. Combretum quadrangulace,

INTRODLUCTION

The physical laws defining the rate of
cvaporation as a funcrion of solar energy,
temperature and  wind  velocity, are not
identical with the kiological laws deflining
the rate of transpiration. Since transpiration
15 @ physiological process, it 15 ool bound
by physical laws related to physical evapora
tion. This fact is particularly important
i the case of woody plants (Gindel 1973

A parallelism herween fluctuarions in
trunspiration and in photosynthesis o a
greater or lesser exient has been shown by
Schoeider and Childers (1941}, Shimshi
(1963), Brawdo (1972), Cindel {1973) and
cthers. AL the leal scale, stomatal ceotrel
of transpiration can be gither large or small,
depending on how well che saturation deficit
at leal surfoce 15 coupled to that of the
ambient air, The couwpling is usually
wery stromg tor small well — ventilated
leaves, When the slomata close, transpica-
ricn decreases and resiztance 1o water [low
increases.

Transpiration is a factor of water

balance in plants, The water balance of

a plamt 15 given by the difference beiween
the rates of water intake and water loss
(Larcher 19831, It can be compured direcrly
from guantitative determinations of water
uptake and transpiration or indirectly from
the water content or water potential of the
plant. A negative balance alwavs eventually
produces a decrease in turgidity and water
potential of the rissues. These changes
appear (sl in the leaves, which are Lhe
sites of intengive evaporation and, moreover,

are the turthest remowed from the roots.

In many crop species, salinity induces
physiological and morphological wdjustments
which assist in the maintenance of a favoura-
ble water balance. Such axdjustments may
also be effective in modifving the response
afl salinised plants o drought [(Srark and
Jarrell 1980}
salimiy have been considered as suffering
fram “‘physiological drought™ {Gale 1973).

Flants under conditions of

By this was meant a shartage of water within
the plant even when growing under maoist
but saline soil conditions or to saline solulicns,

The lowered osmoric potential of the soil
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water, resulting From high  concentrations
of soluble salis, was thowght (o prevent
uptake of water by the plant. A nezalive
water balance is therefore considered o he
Lhe ozin factor e salinity doamage, although
specilic toxic effects are also recognised,

Besides inducing osmatic adjustment,
with the attendant effects on water relations
and growih, salinity also causes sicuctural
changes which can improve the water
balance of the plant (Gale 1975, Maas and
1978, Stark anil LB,

These changes vary with species and type

Misman darrell
of salimity but mav include reductions in

the size and oumber of leaves, [lewer
stommara per wnit leal area, earlier lignification
of roots, increased leal succulence, thickening
of leal coticles and surlface wax  lavers,
aod reduoced water conduction due 1o i
paired development of vascular tssue (Maas
and Micman 1978).

As 4 long —term response to salinity,
prolonged lranspiration brings laree smounts
of salt into the shool, especially o the
old leaves, thus killing them {Munns and
Termaar 1986), Cale (19731 reported thal
there i a depression of rranzpiration wder
saline conditions.  He &lsao had  Further
reports that the depression of transpiration
is preater with rhe effect of chloride than

sulphate type of salinity.

Aims of the present study. The aim
of the present work was 1o investigate the
trenspiration  races in relacion too salinity
i two sill — (oleramt ree species of which
one is indigenous fombretum gudrarglare)
and the other exotic (Ewcalvptus camal-

duifensis).
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An atlemp: was also made (o adentity
criteria thar could be uselul in the selecricn

of salt —tolerant species and gonotvpes.
MATERIAL AND METHODS

Greenhouse experimenis

Experimental material and design

Dehnh.
Carmine,

canaldulensis
from M,
Cucensland,  Australia (CHIRO
Mo, Ol44, 16 2W's, 144" 557,
af 180 m, average rainfall of 350 nuw and

Eucalvpluy
seeds were ohtained
seedlot

altitude

TILIMUMm - maximum  temperatures of 16
lo 29°Ch, Combrerym
Kurz seeds were hrought from Mong — Kai

guadranglore

nprovince, northeastern Thailand (lacitude 185
QN leogitude 102 3W0°E, altitude 150 m,
average rainfall 12000 mm and minimuwm -

mainum lemperatures 20 - 3397,

The :eed: were germingred and the
laboratory experiments carried oot al the
Hywridla Forestiy Faeld Station, University
of Helsinki, Finland, starting on 29 March
1Wdt,  The secdlings were transplanied
from  germination boxes 1o seedling tray
pots containing g peal ; sand  medivm
(3:1) on 1L April 1986 and grown under
glasshouse conditions (shurnal temperatore
15-25°C, 40% o M0

minimum  photon flux density abour 300

hmidity and

amol ms7', @t 14 h photoperiod).

When lhe seedlings were some twa

monihs old they were [itted from tray
pots and their roots were washed, The
seedlings were replanted into 10.0= 7.5 cm

black

vermiculite ™o, 2 as prowth medium,

plastic pors conraining 1RO cm® al

Lach put hail a perforaied batiom o allow
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the roots @ wrew  theough,  Underneath
gach ot owas a [O00 em’ plastic botrle
cantaining 300 ¢m® nf Marth Caralina
(x.CR.UY

Mutrient Solurion ([down: and Bonaminio

Stale Universily Phytotran
LY76y. The pol was connected o the nutrent
batile by means of a cotton wick,  The
trearment with sodivm chioride began afrer
e rools had grown throogh the pots and
into the soluticen hortles,

Sodiwm  chlorde  was added (o the
nukcient salurion so as 1o produce 0, 0.5,
L, 1.5 or 2.0% sulinity, The selotion was
replaced every week, when rhe pH, elecerical
comduerivite and resistance of the remaining
and replecement solutions were slso mensured.
U'he sesdlings wers teated inorhis way far
three months.  The experiment  consisted
ef 15 replications. with one seadling in
each  replication and treatment. Bffarr
waz made to select only unitorm seedlings
with respect o both che  above - grownd
pitle e rools,

Another bareh af scedlings tfrom the
tray pots wus transplaned advidually ol
1251

plastic containers with sand  as
medivm.  These seedlings were treated
with the same nuerient solution ol ejther
O e 2,0% MNall salinity.  In this case
hwere  were seven replicacions.  The lreal-
menls were applied by pouring 5 em!
al the solution o e surface of the sand
anee a4 oweek for the same rhreec —month
meriod.
Measurements of transpiration
Meuzurements ol Lranspiration  were
mgile by enclozing a selecred leaf inside a

rransparent plastic cuverte —the assimilation

charmber — which was connected 10 a Harr-
mann —HRraon TRGA model 2T  analyser.
Mata acquizition was controlled by a datia
logrer (Yeko 771, Helsinki University af
lechnology) which sent on the data to oa
PRP 11/34 minicomputer Fan Processing
and storing. The syaiem has been described
in derail by Korpilahti {19385).

The cuwetle was [iieed around a
sielected Leal of each seedling for measorement
in twrn. The volume of the cuvelle was
gdm'. The air insids the cuvelle was
e by means of a small fan 50 as to
minimise boundary layer resistance.  Tem-
perature control mothe system was achieved
wsing a thermnstat and 8 pump which
circulaed  water through the water jacket
of the gas exchange chamber.  Adr fem-
perature within the assimilation chamber as
well as water temperatures at differeni
points an the cooling syerem were monitored
nsing  Cu-— constantin thermocouples,
The photen us density Trom mercury
sodm lamps was measured wsing a quantum
meter (LI-1905-1, L1 COR Ine. in-
sirurnent, LS. A),  which was artached to
the cuvetre ar the same [evel as the leal
inside the cuvette, Different phudion (ux
densities  were achieved by adjusting the
pasitian of the lamps.

After achicving the set values [
light and temperature, the recording af
0, exchange was started olter a 30 minute
stabilization peniod, The measuring incerval
was 1200 seconds and all the scnsors were
messured simultaneously, The air temperature
within the assinilation chamber was main-

tained within £1"C of the desired ternperature,
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The flow rate of pas in the measunng svstem
wir adjnsted to &0, which was controlled
by o rotumeter.,

Transpiralion rales per unit area
(emol m7e !y were simultaneansly measured
with [RUA analyser in the opened system
wile il lemperatores of @ 184, 24°, 30 and
3670 and at photon flux densities of @ 300,
SOHE, 1000, 1500 and 2000 pmel m™s7"

Caleulation of trunspiration rales from

poremeicr

Transpiration rites were also calculated
using rhe porometer values of leal resistance
and thermohyeroeraph readings of amhbicnt
air humidity and temperature (cransptation
= intercellular waler vapour concenlration
nituz Amblent waler vapour concentration
divided by leal reststance),  Uhese caleolaed
transpiratiaon. rates  wore compared wilh
those ohtained by IRGA  measurements.

Field studies
Site description and experimental design

B comatawlensis and O guedranglore
plantations located in Khon Kaen and REoi el
provinces  of northeastern Thailand  were
selected Cor Lhe study, The £ camaldulensis
ar Khon Kazn included hoth a local variery
wnd Lhe Auvstralian variery (Mo, OL49)
wsed o thie greenhouse experiment. The
plantations” had bheen cstablished in Tune —
July 1965 with a plancing spacing of 33 m.

The Khon Kaen site (167 30°N, 102
FRLEL soac an ol alticude 185 m oand has
an average annual rainfall of 1040 — 1100 mm.
The soil ar the plantations of € guedrn
wigrre and che local vanety of . cemal-
dufersie was saline and had a sandy - loam

1 1b-1EE

Ha4 1

o
(=]

testure,  The soil oar the  plastation of
E. ramoldulensis varioty 0149 was non—
galine and had a loamy - sand rexrare.

Phe Bor e sile (15Y 30K, 103% 30FLE)
is ar an altitude of 130 m and has average
annual reanfall of TOOU0 - 1300 m. The woil
o plantatien of €0 guedegagaleee il The
lesal wariery of F, comi@idulensy wis non—
saling and had a loamy  sand texiure,

The Field sindy rhus consisted of five
sites 1 0. quadranpwlare on saline  and
non = saline soils, £ comradefiensiy (Dol
variely] on zaline and  non—saling sails,
and  F comigidwlensiy (varicty O14%] un
non — saltne soul ondy,

Measurements of (ranspiralion

An LI- 6200 portable photosynthesis

svstenmt woul an Lo

COR loe, USAL were veed Lo measure-

ments of pas cxchange in the field study.

G250 pas analvser (L]

The wariation in iranspiation rates amol
m™e !y, pharan flux density (umel m™s'),
leat temperature (707, stomatal Tesistance
(5 em '), and slomatal conduciance (o e
were investigared.

{n cach .L‘.II:‘CES'iI:J.TI a single tree was
rendomly  selected in one of Lhe plos
un the [th oceasion the sane tree in rhe
first plor was used sgain. At two - week
intervals durine Lhe three atonili srudy
periesd, five samply trees per sile were made,
Ten matwre leaves were measured per ormee
per day between 07 00 and |17 00 b owl
nne — hour  messurgment  oleryad an he
same  leal,  Transpirarien and  stomalal

conductance  programming  Lregeently
resulted 1noa M- teld error § bar these

data wese Jater correcred  fo correspod
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tee the appropriace level.  This correction
did nal alfect the comparison  belween

lreslments,
Mumerical handling

Al dara were analysed using one - way
analyses of variance (ANCVA) Treatment
means were compared using the Dincan’s
multiple range resr, and non - linear  aned
lincar tegressions were applivd 0 examine
the relalionships  amang  rearments {545
19451, The signifcanse levels of the F—test
useed inoall statistical analyses as follows
s = p=00% * = p<005, ** = p<(0],
and *=* = p=0001,

RESLULTS

Greenhouse caperiments — Measurad
transpiration rales lended oo decrease with
tcreistog salingry in coliure soleion experi-
ment (Table 11, Transpiralion rales were
nigher in £, camaefefwiensis than in O
rigdranplore at 187 (p = L05L 247 (p-0.05),
0% (pe ) wnd 36°C {p= AL There
were e statistically  canfirmed differences
amang ellects of salinicy levels in € guadon-
wiilgrep a0 any remperatute, bul in oo coevef
dulensis higher Lranspiration rares were
found ol @ lower salinicy [evel at higher
pemperatures (309 e 36°C) (p<0,000%,
Similar results were alse Fownd in porometer
messurements carried out on seedlings
grown in culture selutions (Table 1)

In contrast e the results of rhe culrore
solulion  esperiment, oo transpicralion
rates of both species measured am the sand
medium experiment were higher wnder the
saling trearment than under the non — saline
rrearment, and at all temperatores, However,

when the rales were measured  osing  Lhe

Lati= a2 (149
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poramele, oh opposite trend was ehserved
{Tahle 1].

Transpiration rales were statistically
significantly higher in £ cepoddiclensis than
in € guodeenguiare at all photon flua
densitics and in both medu, Franspiration
races  always mereaeed  with femperature,
regardless of species or growlh medium
(Figures |, 2 and 33 Transpiration raies
alse ancreased with irradiance up Lo L5060
gmaol s and then decreased al the 2000
wmol mEe ! (Tahle 2,

Field studies — Ueanspiration increased with
lernperature and irradiance in both specigs,
s Iranspiration tates per unil feaf area
were much  higher in B camealdwlensis
than in O, guedrarguiare (P 0.000 | Figure 4).
fe relarionship betwesn (ranspiracion rate
and temperature did not indicate any disting
elfects caused by saliny.  Sinolarly, the
measured values ol (ramspiration rate did
not indicate any clear effects cawsed by

salinity in relation o pholon Mux density
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The diwrnal course af  (runspiration
indicated @ more rapid increase in Lhe rote
than
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a4 midday depressinn in the  Lranspirarion

guadrangwlore, In O guadransulore,

rite wus ohserved on saling soil bur not

o en — siling seil (Figure 6.
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DISCLISSION

The water balance of leaves during
the day s contreled by the water potentinl
pradient along the soil — plant — armosphere
For boih Exvcaly
pons camaldhidlensis and Combretwm guodron-

contiuum (Morse 1990},

pularg, the water poarential decreased with
imcreasing  salinity (see Luangjame 195,
Manohar {19771 lound that the waler
potential and iis compeoents [or B caneod-
dudensiy decreased in rhe dircction of the
tip (rom the base of the leal as well as
fevm the mideil towards the margin, The
highest walwes of water patential and its
components were recorded cowards rhe tip
and the lowest owards ibe base of rhe
wepdlings and also decreased with leat ageing
hecause  vounger leaves are metabalically
mere active and may receive o larger pro-
porlivn of the availlable watei. The divrnal
pattern of waler potential in £ mvorminoie
has heen shown ta decrease through dayliehi
hours, reaching o minimom in early after-
noen, and rhen increase in late afternoon
(Carbon er @f 1981).
dusk were afren lpwer rhan those ar dawn.

The readings al

and were lower during summer than winler,

In theory, the lower the waler potential
15 Lthe higher 1he water deficit (Vo and
Yelenosky 1988} and the lower the net
photosvnthelic rale (Adedeji 1984, Gupta
and  Berkowits  1988).

within a specics genctic varation o chis

However, rhere is

teport (LaRosa e af. 1989). Kesulis obilained
by Grunwald and Karschon (1982) showed
thar Fucafyprus comaldulensis lrom o
droughe ared maintained a bigher prodaction

il lower water potentials with less reduction

in water content than a seed source from
3 higher rainfall area dunmg the dey season.
They concluded that this was an adaptation
1o dirvaght.

In saline enviranments, suflicien
psmdatic adjustment muost nccar for adequate
warer flux and growth.  Insufficient asmotic
acdjusiment would leud 1o growth reduction
as a resulr of water deficits (Meumann
er @l 1988, Maidoo and Rughunsnen 199600,
Im Frcaivpius comaldutensis the Iranspiralion
rate wis lower on the saline soil than on
the non- salize soil over the observed

temperature ranee of, Table 11,

High transpiration was limited to
corrain hours of the dav, the peak bemyg
around 1000 and 12 00 b jcf. Figure A).
Rapid transpiration can accentuate locahzed
salinity  siress by exacerboting the solule
buidd = wp o leal cell walls,  The results
ohiained by Gorham and Hardy (19903,
shwed that photosynchesis amd transparstion
of el (frpgrosiy tof Zucc.) were redoced
in all salt solution colture treatmenes (100
3K mol m! oor (30 176 Macl),

Cindel (1973) Tound rhat rranspireticn
wis  greater for dominant than lor e
Fucalyrus spp.,
A huph

franspirafion race is associated with o large

suppressed  leaves in
Chuercus app, and  Acacia spp..

number of stomata distributed  over both
leal surfaces and extensive rooting (Pereira
and Knorlowski 1976), Gals (19375 reporied
that m Lhe case ol Areiplfey halisius L.
{halophviic salibush) arown in cullure
solution, transpiration was lower in saline

ireatment than control treatiment,  Further-
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mare, franspirarion was higher on the lower
leaf surface than on the wpper leal surface

in control treatments, wlhile o difference

between Lhe lower and upper surfaces
was found in che saline creatment.,
Ginglel (1973 found rhat while the

raanless, har season continued, Ewoalypiuy
comaldwienss Dehnh. and £ ecodenialis
Lndl.
wiler deficieney had a 43% smaller leal
Both

E. camaidulensiy and L. eccidenfalis showed

{bath glvcophyies) prawn under

arca and a lower IZTH.I'IH]:IZIL'EIii.lJJ'.I rale,

an ingrease of 38% in transpiration afler
irrigation up to field capacity, ‘The sesulis
presented by Carbon er ef. (1981} showed
thiat  [ranspiration races of B, morgisoio
wore penerally higher al sies with a higher
water table, and higher in che 12080 mm
areas relacive 1o the 700 mm raindall areas
in the lare summer.

Ihe tesults obrained by Peoreira ol
Korlowski (1976) showed Lhal o poi expard
ments with & restricted soil wolume, the
transpiration  raies of fhe pwo  species,
Encalvpins comaldwlensiy and £ globyfos
varicd depending un how they were expressed.
Whe [he soil was well watered, transpiralion
rate por scedling or per ounil of the akaxial
leaf surtace area wis higher in E, comaldo-
fewsis than in F, plabuwius. As the 2ol m
the pots dried, plant waler stress increased
fuster in & camedadafenss than in E. gl
[he pot experiment resules were mesleading
in suggesting that L. pledifes was morz
drought resislant thain B camaldfensiz,
The higher transpiration rate amd exiensive
rooting of £, cosmldwieagis in the restricted
volume of soil in the pots induced preaten

witter deficits than develeped in £ plobulus

When planiz ol belh species were grown
in lang plastic tubes, with unrestricied
il wolume, warer stress did nor develop
in & in L.
plabulus,  The shiowed

faster camalafulensis  Lhan
tebe  cxperiments
thatr a major factor in greater drought
aveidance of £ camldolenses aver £
glabifus was the capacity of the Ffarmer
to produce a deep and ramilving ool
swstem that could absorb water from deep
s00] lavers after the surface s0il dried.
Thiz advantare of £ comoldwlensy over
E, sfolulies was abscored in the por experi-

MInrs,

Whes

intensifies and physiolegieal activities

a watcr shortape in Lhe soil

cense, Lhe rale of transpitation falls. no
matter whar the strength of the wind, Under
conditions ol extreme water shorrage,
inereased winds may furrher weaken Lran-
spirarion and ecven foslen ils  cesiation
|Gindel 1973).

I rapidly - grawing trees, a hich rate
ol photesynthesis is generally accomponisd
by a high rare of transpication. Acenrding
ta Ciindel (19731, ithe raie of transpiration
can ke X—73 rimes greater during the perind
of intense growth than jowards the end of
the sewsen, There is nn doubt that Lecefvpius
camgldfilenyis s a fast o prowmy (ree with
jigh rranspiration. However, n the present
stucy, il wis Tound to have o lowes tan
spiration rate on saline soil than an aen—
saline soil, 101 able 1o adapr very well o
environmental extremes and s therefore
suitahle for improving saline soil arcas
where (L cadfl 5erve a5 a ploneer species

1o rehahilitare forest land.
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The transpiration rates of Eucalppius
camalduiensiy seedlings  were  also hgher
lhan those ol Cowsbreium guadrongulore,
However, £, comgldwlonsis was Tound
1o have a much higher toral dree weight
than € guedrorgelore and 1L grew laster
thin seemed 1o be mormal Cor Gast — growiog
1ree species,  On Fertile sail with enough
water, L. comaldwlensis may  grow  very

quickly and rranspire large amount of

warer because the stomata are open all

ihe rime.

This assumption wis suppories by the
photasyuthesis models applicd under con-
ditiops of water deficit (sce Luangjame
19800, In dry or in saline areas Lthe stomalta
close o order o prevent the cells from
willing,  The trees are able to survive and

continue o grow, which non - tolerant

specics cannot. This s very useful when
making @ decision about choosing the right

specics For a particular site.

Water comsumption is strongly relared
to growth, Species thal consume more
witler  generally  make more  efficient ase
of it since they produce a higher quanticy
of biomass per umit of water consumed.
Lucalvptus comeldutensis had a higher
consumption of water per plant and also
nad hicher photosynthetic rates, Chaturvedi
of of (1984, 1988) concluded that £ commol
dieriges produces the greatest Biamass per
unit volume of water consumed among
the 10 species ol florest trees studied, O
tha bhasis of above—ground  producrivity
and transpiration data represented by
Herwitz and Gulierman {19#3), with consi-
deration of some al rhe lesser— known

cucalypt specics, it was fousd (hat Eucalvodus
soduteie Foo Muell, was the mosl efficient
in its water use because it had rhe highest
praductivity (1168 kg ha 'vear™'} and rhe
lowest rranspiration rares when compared
with £
Muell, ex Benth.. £ socielis F.o Mucell
cx Mig, and £ woodwerdil Maiden,

torguate Luehm., E. prosse F,

{19940

analysing the samc marerial as used in

Luangiame found.,  when
the present study, that the waler — wse
efficiency (WUE = NPTr in gmal Oy
H.0)

sulinity and was better in Ewcalvpius

mmal decreased with increasing
cormaldiensis variety 0149 than i Com-
hretwm quadranpudare in the greenhouse
In the [eld study, the WLUE

tended (o be lower under saline conditions

EXPETIITEN:.

as compared o the non—salineg simation.
The WUE decreased in the {ollowing order -
E. camaldulensis local variety, €. quadran-
mwlare and £ comaldiefensis varicry (1449,
ln both species, the WUL in the morning
wity betler ononon —siling than on saline

soils.

Hingh ef af. {[987) investigated waler —
usc efficiency by wsing the NPYET (nec
photosynibiesiz/evapalranspiration)  ratio.
In the case of chickpea (Cicer oriefnwer
L. ov. H-355) they found thar water—

use elleiency  increased from the inicial
veperitive stage o full bloom and declined
therealier to maturiy. A long perind of
vl B]’uwlh alter sowing fended to resul
in a low warer —use efficiency, which
was primarily due o low  photosynehetic
rites,  The elhciency was highest during

the period of highest photosynchetic aenivity.
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Salinity induced chanpes in plant water staros
which led te reduciions in leal expansion.

Lucolppins specics from anid  regions
are able 1o maintain high growth rates by
having rhicker leaves, oo stacking  ther
photosynthelic tssues inco denser packages,
which vre potenually more efficient in water
usc {hMooncy of of. 1978), As waler slcess
mcredsed,  Altiwill and Claveon — Gieene
(1983 showed  thal water - use  officiency
(WPATE) ended 1o increase i Lalfites
coriellariy FooMuell, and 1o idecreass in
Eucalvitas sicrecurpe Maiden, A Lucolvoluy
hybrid was found to be the maost eMMcient
i waler consumption among ocher Fas

gprowang tree species (Chalurvedi ef of, T498E)

CONCLLUSIONS

In the greenhouse experiments  as
well wx oo (e fleld stuches, lramspivilion
increased wirh salinity  Inor significantly]
and with temperature both ar low (sigmi-
witntlvk andd high salinily fnor sizoiGeantls)
in hoth species. Transpicvation  decreased
g hogh behl meenstues o the preenhouss
experenent, The decrease was more distine
in the case of £ com@ldwiensic than in
the case of 0 geadrengiare, L the held
study, transpirarion increased  with  light
inlensity.  Transpiration rates were higher
i L cwemedddensis Lhan dn L geodira-
golee i dhe greenhowse  experiment and
much higher en non o salme 1hen on che
silive swils e the Geld stuly

Salinity affecrs franspirarion and
influcnces the growth of & camefeelenss
ad O guodfranzwiore via the elTeot on
plant — water relatinns.
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