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e e e aEt o T ThHe EtUdIEs CHTITTiaat 00 DeUuiTeEEs Nt was T

extensively achieved on the field crcp plants; a3 cottoan,
wheat and maizZe ...e ebc. However, livtle attention was

“gearcely directed to the study of the proper growth condiy-
ions for higher production of plants containing aromatic
oils. Geranium species are one of the =ost important
arowatic plants cultivated in BEgypt, and occupied the
largest area of sromstic and medicinal plants. The o0il
production of geranium comprised 80 % of the total produc—
tion of essentiel 0ils in Egypt. Geraniun essepnial o1l
occurred in smsll glands distributed bver the green parts
of the plants, particulary the Surface of the leaves.
Therefore, the 0il content of gerasnium should be expected
to be affected by wany enviroauental factors sspecially

the zvailability of water for plant growth snd transpiration.

s water it the liaiting factor in agricuitural
expansion, the conservation of water ior irrigation is
iaportant to increase the agricultural lands, especially
in Egypt. One of the iwportant trends for conservation of

irrigation water is by calculstion of the proper water
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. reguirement of the crop grown in various soil types under

 €1imat010gicat CODATEIONS A | | | . e e e

The present study aimed to rsveal the interazting
gffect of varying :l_t'rlgatlon intervals and differc¢rnt concen—
7trat10ns of cycocel on tne evagotransplratlon, the vegetat—
ive growth, the content and the yield of essential oil.
Cycocel is a synthetic growbh regulator which might increase
drought Tesistance of the plants, reduced Stomatal openning
and loviered Transpiration. .\’;ycocel application may give a
beneficigl effect for water econoiy uader soil wisture

deficit conditions.

Letermination of evapotresaspiration for geranium Was
achieved - using the soil woisture depletion method and
the weteorolcogical data throughout the growth Sesson to
deterwine the values of iz@eric',ai constant for both Eagleman

and blaney-Cridélie foraulae.
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2. BEVIEW OF LITER JTURE

Geranium o0il is derived from several speciles. The

aost common varieties and strzins of Pelargoniun, are P,

_ greveolens, £. roseux, P. radula, B. cepitatun, E. ordora-

tissiwum, P. fragrans and P. traplathinaceun (Clifford,

1970). Buzinov (15961) considered that Pelargoniuc

greveolens is grown as a perennjol crop, and the crop ceon
be harvested 3 to 4 times per yeasr. The o0il content of

the plant can be affected by many environuentai factors
prevailing duriag the growthresPecially soil woisture. In
the preseat study, tue coubined effect of differsat leveis
of soil woisture and foliar spray with Gifferent concentra-
tions of cycocel [ﬁz-culoroethyi) tricethyl awaoniun

chloridé} on the evapotranspiration, the growth and the

yield of essential o0il and efficiency ol water use for

geraniure will be considered.

2.1 icutal Evapotranspiration:

The gpplication of water to incresse the yielas
of crops already obfainable under rainfall conditions
is traditionally know: as "suppleaenvary irrigation®
whereas its gpplicatios in sewmi-arid areas is known as

*total irrization". Tor much benefit of the limited
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amounts of water, irrigation policy aust be based on the

actual evapotrapspiration, and its correct distribution
throughout the growsh season. El1-Termpini (1951) repor-
ted that the irrigation freguency for each crop depended

Paylor (1961) found that the ratio of actual to potent—
ial evapotranspiration decreased curvilinearly with the
s0il matric pobential. #ost of the reduction occurred

at high potentiais (lower matric suctions).

Hallaire (1961) reported that the reduction of
plant transpiration in drying soil was the result of
the varistion of moisture levels with time (& H/ 8 t).
If transpirstion lead to low values of & H/ A t, the
transpiration proceeded at maximum potential level and
soil woisture wmight be left to drop nesr the permanent
wilting point before irrigsting; if @ E/ A t resulting
froz transpirstion gave high values; transpiration
would decresse before the Water reserves were exhausted
and irrigation should be applied so as to maintsin soil
moisture near to field capacity. bLennett and Doss
(1963) found that daily evapotranspiration rates and
total amounts of water used by some Species of perennial

forage sSpecies increased with increasing s0il water
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pobentisl. Soil moisture was extracived first from the

503l surface than from successively lower depths,. as

soil-moisture increased near the surfsce. Grassi and

ulhaglﬂvlch (1965) found that the rplatlve evapotrans-

,')—-— — W#&%ﬁ:&@eﬂeﬁﬁ‘aﬁyﬂuu plant—hieght and
dry matter production of whest and linearly with depth
of root mone. Furthermore, Grassi and Chambouleyron
(1965) reported that the ratio of actual evapotranspira-
tion to evaporation from:a free water surface (class 4
pan) was 0.637 immediately after cutting lucerane,
0,835 at an intermediste Stage, and 1.06 at full develo-—

pizent.

4illis and Balasubramanisa (1968) found that
illumination of geraniuw plsnts not under water stress
was followed by rapid openning of the stomate and thus
caused a rapid incresse in the rates of transpiration
and a fall in leaf resistance. ODuring long periods of
illwxination water deficits developed, leaf resistance
incressed, znd the rates of transpirstion declined.
Teaves with small water deficits gave a slower stouatal
response to illuwmipation than did well-watered plants.
4ater stress accelerated stomatal closure in response to

darikening. Changes in the retes of transpirstion was
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closely related to those of leaf recistsnce in all cond-

itions. t‘et...asonts and Bela {1970) found tha’t the

correlatlon between avapotranf—pu-atlﬂn and leaf surface

_ of maa.ze was P&I‘tlculaflj' hlgh at aptlmum level of s01l

that when the leaf area index was greater than 2.7,

evapotranspiration was practicslly independent of plant

factors and was equsl to potential evaporation as
estimsbed from daily net rediation, until evapotrans-

piration was limited by soil~water availability.

Vasilcik and white (1971) made a study on seedi-
ings of the Geranjua crimson grown in 4—in jlastic pots
and irrigated at different frequencies (betv?egn 1 and 6
times daily) sccording to plant size and the average
daily solar energy. They found that younger i)lants
required approximately nslf the amount as fregquent
irrigation coapared with that for the older plants.
#hite end Vasilcik (1972) reported that water losses as
large as 264 g/pot/day and as small as 24 gspot/day
were recorded for seedlings of geraniuw curing the
growth period VasilCikqﬂJWf!iée(l9?4) found thaet bhighly
significaat differences in evapotranspiration (& T)

from well wetered geraniuws at Stages ranging froa
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seedling transplants ©0O early and late vegetative

growth gnd flowering. .OIeOver, these differences were

related to variations in plant weignt, leaf zrea and
maburity. Correlations of &I and Sk were lower when
was measured at the previous hour. The values of ET
per upit changed due to environmental parameter and
plant growth were the lowest for the older growth stage

and the highest for the younger growth stage.

Talha (197%) studied the effect of varying soil
woisture at the root zone of Vipca and found that the
sverage daily evapotranspiration rate incressed as
irrigation frequency increased resching its uaximam
value during sugust, Hemdi et al. (1.974) found that
the average deily, monthly and seasonal evapotranspire-
tion rate decreased as soil uwoisture depletion at the

and Osman
root zons oi sugar-beet increased. Talnal(19%5, found
that the soil woisture potential at Ghe root zone of
sunflower wes highly affected by the systen of irrigation
reziuwe and the stage of plant zTOwsh. he also aaded
that the average daily rate and seasonal evapotranspira-

tion of sunflower were increased as irrigation gmount,

or frequency increased.
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Concerning the effect of wCC on evapotranspirat—~

ion, little is known about it especislly for the mediecin—

a2l and aroaatic plaats. £Flaut et al. (1955} found that
GGG applied at optimgl concentration reduced transpira—
_mtion,ratemper"unitnleafwarea"of,been.planzs_especially.
when applied Go the soil. Halevy and Keésler {1963)
reported thst bean plants treated once through the soil
with the zrowth retardants (CCC snd phosphon) remained
turgid and survived longer than the control plants when
irrigation was wittheld and bhe growth of trested
plsnts éxceeded that of the untreated ones.

Calculated Evapotrgnspirstion:

.ore sttention has been focused on the metérologi—
c¢sl equation for calculeting evapotranspiration rate _
depencing on szuurated vapé& pressure, relative nuwidity,
teoperature, Gay—tiue hours, Wind spesd aod actual
bright sunshine 20Urs .... 64T, (ihornthwaite, 1948 &
1954 ; Llaney-Criddle, 19503 renuan, 1556 and faglewsn
1967). .Titsczen snd Shaw (1981) reported that ran
evaporation wight be used for esti.cating evapotranspira-
tion sand irrigatioa reguireweats, srovided that the
relationshin between the irrigscioxn requiresent 2ad

:an evaporation was estsblished for ¢ given srea. The
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empirical coefficient for anougl or during the groweh

_season for such equation could be calowlated for any
crop, using the sctual megsured evapotranspirasion and
specific climatological dsta. quese coefficlents were
useful for calculation of potemtial evapotranspiration
for each crop. Bermudez (1961) reported that the formal—
ae of Elaney and Criddle, "U" was the total coasumption
(evapotranspiration for thoe period) and "F" was the
sux of the wmontkly factors of consusption (functions of
temperaturé snd day time hours). He found tnat k was
5.37 compared ¢s-. that of Blaney and (riddle’'s. Tre
same author found that toe montiily coefficients gppeared
gore suitable thsn the seasonal coefiicient as indicat-
ors of irrigation reQuirewments. Cawarso (1962 ) showed
that potential evapotranspiration was hishly correlated
with values couputed by the wetnods of Thornthwaite
(U.95), blacey & uriddle' (C.93) & the renman—.3vel
noaograc (0.89,. 1He sdded that a modified Flaney &
¢ridale equation, adapted to local conGitions, 5ave
results very similar to those froa tihe Thoranthwaite

ne thod.

The climatologicsl conditions have a pronounced

effect on evapotranspirstion, .ilcox (19€3) reported
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