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Diural and seasonal Duetnations in osotic pressure of plante bnve
been recorded by variou euthors in difrerent part of the world. Such
fuctuatioفn usually associate fuctuaions in the intensity of the auospheric
factore Eonceined ,i evaporationغ ThEy also someties associate Ductua­
tions in the moisture content of the soil. Ln tكنh country, records of sncl
luctuations of osmotic pressure are Ecaaty. Ft was thought, therefore, of
iعn reasing these records by adding sone new measurements at difTerent
tعi es of the year and at different hours of the day.

THere i diference i opinion as to wlether the DuctationA in osmotie
pressure are causcd hy sucl fuctuations in atmospheric or edaphie factors,
i.e., whether the labitat factors aud tle osmotie pressare are related to.
getlier a8 cause and effect.

MATERLAL

ln erperiments on the dinrnal marcl of osmotic pressnre two meso­
plytes, namely, Ricinus communis nnd Fieie Faba were used. nل experi­
ments on tbe seasonal marcl xerophytes, collected from the desert near
Caira, were experiented with. The xeropbytes ueed were. Fagonia arabica,
Zilla spinosa, Citrulls colocynths, Daloaylon salicornicum and Zygophy٠
llum simplea. Keroplytes are of special interest since Egypt is desert ه
coutry, tle natral vegetation of whicl is maلi y represented by xerophyte3.

MمETHOD

THe osmotic pressure of e plant sap was measured by thc cryoscopie
method. The latter la sirce loug beeu widely used by various authors,

lة nd sererه (n (1913), Walter (1931 ), Hamris ( uch ت1934 as Dion & Atkى 
othere. It has been usualy preferred by various authors sinee it is more
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adaptable t feld conditions and because it yields average values of whole
plants and plant organs. The method ivolres the detemiation of the
freezing point oF erpressed sap, tle bsmotic pressure being directly propor­
tional to the freezing poit lowering. Reasons for the preference oF tis
method ower the plasolytie and otrer methods are given by Crafاs,
Currier & Stoeking (l949). According to these authors, the cryoscopio
method is the most practieal one for measuring the osmnouie pressure of
balk tissue.

The apparatus used i the preeent work is similar to tat descrihed by
Mathews (192l) d هة ased by Stoddar (935), Migahid (1948) and
Migahت d & SHafey (1953 & 1954). The fornula used caleulating مذ the
osmotio pressure is :

P 12.06 ٥ 0.021 a2.

٢Here P te وز osmotio preEsnre and ٥ is the freeaing point depresaion.

RESULTS

The mean osmotic pressures of leaf sap for Fieia Faba and Ricinu com­
munis at diferent hourA of the day are expressed in Big. 1.

It erident فذ from Fig. l. that the osmotie pressure of the ap ة oF ٣ieia
and Rieinus leaves was highest at 2 pm. bat decreased rapidly to iumنصm ه
that was atuained during tle niglt, increasing again in tle following doy.
The daytime values were higher than the mighnt values. Variations were
most rapid at tle beginning and end of tle daytime period, but were slight
during the night aud in tle middle of the day. Tlu there was a rapid fall

the aftemoon, between 2 and 6 p.m. and a somewhat rapid rise in theهز 
moning, between 6 and l0 a.m, But between 6 p.m. and 6 a.m. the raria­
tion was very emall. From F0 a.m to 2 p.m. there was some increase in the
osnnotic pressure bnt wvieh was also relAtirely snall,

In Fig. 2 are erpressed the valueق of atmospheric faetors concered ir
evaporation, namely, air temperature, relaLive humidity and evaporation
rate at 3.hr. intervals, from l p.m to 1 p.m. the nerT day. Tliو was the
sane day as that on which osmouic pressures of tle leaf sap of Yicمi and
Ricinas were recorded. helative humidity was measured by means of a
wetsand-dry bul hygrometer while evaporation was measured mllimetres ة
per hour by means of a piche eraporimeter.

The march of temperature andl evaporatio» curves Ebows a general
parallelism to the march of osmotie pressure curve There was a rapid
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fall the مة afternoon of the frst dم y a rapid rise in te morning of the
second day and smoothness during the nighL Correlation was eveD more
close witl temperature tban with evaporaton. As might be eRpected the
correlation with relative buidity negative ق ه one. The daw hiours
corTespond to the maximnun relatire humidity and to thc miimum osnotic
pressure as well s the mimum tempcrature and evaporaUion.

n Fig, 3 are givea the osmotic presaures of some xeropbytie planاs
growing wild in the desert ncar Cairo at different times of the year. Sample8
were taken from matare plants.

FE i noticedو that for Fagonia arabicc and Halozylon salicomicum the
osnotc pressure was measured in February and Augast, and that the summer
7alae was in both of them mucb higher than in winter. Zila spinosa, one
of the commonest perennials, hnd an osmouic pressure s ه low as l60l utos­
pheres in Janaary. 'The osmotic pressure i reasedع to 17.63 by MIarch, and
further to 18.56 .August عذ It then decreased to l5.35 By Deceber. The
osmotic prcssre of Citrllus colocynthis, one of the erergreen perenials
of the Egyptian desert whieh fourishes particularly dnring te summer,
was measured in witcr, summer and autum، 'Tle summer value oF he
osmotic pressure was coneideraDly higher than either te winter or tle
autumn valaes. iygophyllnm simptجe is one of tle ephemerals of the desert,
starting to appear in Janaary, after tle wvinter rais, and teminating its
life cycle by the onset of thie emmmner to-wards the end of May. The osnotic
pressure of this species was measured in January and April, and the spring
value was found to he considerably higler than the witer onc.

Ln Fi. t are given the mean values of air temperature, relative humidity
nd evaporation rate for the suecessive months of the year i which theه 

oamotie prssure data were recorded - as recorded at the Meteorological Sta­
tion of the Cairo Lntemational Aerddrome.

TenIperatare and eraporauon show the highuest values in summer and
the lowest values in winter. ln sprig they are rapidly riing and in autuصn
rapidly fةلlhg. The relauive humidity eurve is nearly a mتror iage of
the temperature and evaporaLion curves, The seasonal Tuetuations in the
osmotic presre of the experiental plantA would seen to he response م to
te fuctuations n the eraporaانng factors of the aumosphere.

DISCUSSION

In a previous paper ( Migahid & SHafey 1955 ) it was clearly show tlat
variations of soil moisture content and soil salinity produce considerahle

i waterذ ariations in the osmouic pressure of plant sap. The higher the so؟ 
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content and the lower its salt content, the lower the osmotio pressure of tle
leaf sap and rice verEa. It was also observed ( Migahid & Shafey 1954)
that te osmotie pressure of the plant sap varies greately in plants of diferent
ecological groups, being higher in xerophytes Lan in mesoplytes and in
haloplytes tham i citherص xeroplIyte or mesoplytes. .herophytes are plants
of dry labitats subjected to hoth ammospheric and edaphie dronglvt. Halo­
pLytes are plants of saline habitatA, subjected either to phyeiological drougltب 

alone or to bot plEiological and auospheric drouglts, Mesophytes are
plants of optimum moisture content of soil and air.

As a matter of faet it is not only the eoil environnent that afects the
osmotic pre8sure of tl1e plant sap, but the aunospheric enrironment as wvell
muEt Lave a great effecL The plunt acts s ه a balanciug faetor between the
soi moisture surrouding the roota and tle air surrounding the tops. If
the soil supplies moisture as fast as tle air renores it 1±en the osrotic pres­
sure must be lowv. I٢ he air remoes unore water, s ه it is the case under
conduions of atospheric drouglt (e.g. in xeroplytوe as compared with
mesophytوe , in sumnmer as coupared witl winter, and in mid-day hour As
compared witد night hours) and the osmoticaly actire snbstances renain
constant, the osmotic pressure rises proportionately. 'The plant may be
considered as a product of its enrironment and tle osmotic pressure as an
expression of te efect of that environment Tle results of the prcsent
investigation confirm this couclusion.

Many authors haoe arrived at similar conclusions. 0f these may he
mentioned Eaton (1929 ), Enomoto (1930) wlo fonnd that sap concentra­
tion varie9 directly withr te temperatre and inversely witl tle aumospleric
humidity. Forsتا an (l924) a soل noted the lowest concentrauion i Pinus
ponderosa in tle winter season, hut this he referred to the fomauion of
emulsions of fats and oils with a low concentration iص winter, l spring
tliere is more sugar present to be used in growtl and thns there is an increase
in pressure.

L contradieLionم to the abore fndings Cibert & Adams (1929) conclu­
ded that envimmental conditions have little efeet upon the concentration
of epressed plamt soluton, and that moisture the مذ soil las no direct rela­
tioدعhip t pressureم in leavee, ai & Cone (1929) found i theم leaves of
Pius ponderosa a minimum pressure i July and maximum م nز Deceber.
They tعknih that rapid growth i April, May and June causes lower osmotic
preAaure. The use of carbohydrates and other substances for growth of the
new lenves and stems resulفt i a decrease in the osmotio preasure.

The present writer is of the opiion that increase in osmoti٥ pressure
during the warmer and drier hoam6 of the day as el as during the drier
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and wammer months of tle year, and its decrease in the cooler and more
huid loure and months must be regArded aو the general rule among plants.
Deviations from this mle must be regarded as exceptions and are often
referable to special netabolic claracters. During the warmer part of the
day transpiratiop exeeds ahsorptiou and pe wAter balance of tLe plgnt is
distrbed. Sucl disturbance results in decreAse of the tissue water content
and increased concentration of the plant sap. Dy night, transpiration
dccreases and the water balance and turgidity of te plant are restored.
Conseqently the sap is diluted and te oemotic pressure demiishes. Ln
the drier and wamer moptls of the year, apart fro tle atmospherie
drought edaplic drought lsoه preveils. Tlus in addition increased من
transpiration, absorption is somewlat retarded. Tlis enlanccs the distr­
lance of the water balance And the decrease of tissne water, leading to
increased coucentration and ligher osmotie pressure of tle aap.

Fمi ally the wrter wishes to tank prof. A. M. Migalid for ik dص help
and for readig the 1nanuscript

SUMMARY

l. 'The osmotis pressurE of tle leaf eap was measured aud compared at
diferent hours of tle dlay for the two mesophytes Yieia Faba and Ficinus
communis and was found to be bigher by day than during the night The

-aiy march of atnospheric factor concered in evaporation, sucl as temك 
perature, relatire huidity and evaporation rate were recorded. Coasiderable
parallelism was observed bctween the marcl of osmotic prcssure and that of
eitlcr evaporation or temperaturc. The march of twe relative hunidity
curve was a mirror image of tlat of other evAporation factorE.

2. Tle seasonnl aenuations i osmotic pressure of a nuuber of typical
esert plants was aleo investigated. It was observed tlat the osuotic pressure
is not constant throughout Lle year, bat tends to he higher in sumer than i
winter ad in the wammer and drier monts than iص the eooler aad more
humid ones.

3. Tle writer is of the opiion that te Boeruations observed are due to
changes in the balance between absorption and transpiration, leading to
fnetations i the tissue water content and in the concentration of the sap.
Saeh Duetuations are l elyلئ to be of genera} dccareace in plantA, and any
deviation must be refered to special metaholie characters. Farther data
are, however, aeeded before such generalisation caa be made.
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