
307
Annals Agric. Sci., Ain Shams Univ., Cairo, 48(1), 307-327, 2003

EFFECT OF IRRIGAnON INTERVALS AND SALT
CONCENTRAnONS ON THE GROWTH AND CHEMICAL

COMPOSITION OF ASCLEPIAS CURASSAVICA L.

[23]
Hussein l

, M.M.M. and Ama! A. HaggaII'

ABSTRACT

This study was conducted at the Experimental Nursery of the Ornamental Horti
culture Department, Faculty of Agriculture, Cairo University, during the two suc
cessive seasons of 200012001 and 200112002. The aim of this study was to investi
gate tlte response ofAsclepias curassavica plants to different irrigation intervals and
irrigation with saline water. The plants were irrigated (till 100"/0 of field capacity)
every J, 6, 9 or 12 days using tap water (control, 270 ppm) or water containing a
mixture of NaCI and CaCI2 (1:1 w!w) at concentrations of 1500, 3000,4500,6000 or
7500 ppm. The recorded data included the survival percemage, plant height, stem
diameter, as well as the fresh and dry weights of leaves, stems and roots/plant. Also,
chemical analysis of the leaves was conducted to determine their contents of total
chlorophylls, total carbohydrates, proline, Na, CI and Ca. The most important results
are summarized as follows:
- Prolonging the irrigation intervals to 9 or 12 days caused significant reductions in

the survival percentage and all of the vegetative growth parameters, compared to
irrigation every 3 days.

- Salt concentrations of 4500-7500 ppm significantly reduced the survival percent
age, while salt concentrations 00000-7500 ppm reduced most of the tested vege
tative growth parameters significantly, compared to the control.

- Prolonging the irrigation intervals and raising the salt concentration in the irriga
tion water decreased the values recorded for the different vegetative growth
parameters. No significant reduction was detected for most of the studied growth
characteristics when the plants were irrigated every 3 days using a salt concentra
tion of 1500 ppm, or every 6 days using tap water, compared to plants irrigated
every J days using tap water.

- In general, prolonging the irrigation intervals andlor raising the salt concentrations
reduced the total chlorophylls content steadily and increased the proline content.
The total carbohydrates content was increased gradually by prolonging the irriga-
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lion intervals, but was reduced by high salt concentrations (3000-7500 ppm) com
pared to the. control. The Na, Cl and Ca contents were reduced steadily b; pro
longmg the IITIgauon mterva!s. but were mcreased by raising the salt concentra
tIOn.

From the above results, it can be concluded that Asclepias curassavica plants can
be lITIgated every 6 days using tap waler, or every 3 days using saline water with
concentrattons up to 1500 ppm, without any significant reducuon in growth.
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INTRODUCTION

Asclepias curassavica (Fanulv
Asclepiadaceae) is an evergreen sUbslU1Jb
native to South America. It reaches a
height of approximately I m, with upright
branches and opposite, elliptic-Iance
shaped, mid-green leaves (up to 15 em
long). The flowers are carried in aXillary
or ncar terminal, umbel-hke cymes, .md
are red or orange-red, sometimes yellow
or white, with orange-yellow hoods. The
plants flower from summer to autWlln
and flowering is followed by the forma:
tIOn of erect fruits of up to 8 em in length
(Brickell, 1996).

In addition to its use for landscape
purposes as a flowering omarnental plant,
A. Cllrassavica has shown a number of
mediclnal properties. For example, car
diotonic activity was found in the lcan:s
(Carbajal et al 1991). while the latex
showed antifungal acti'Lty against Can
dida "Ibicans (Giordani et al 2000).
Also, cardenolides, free sterols, triacyi
glycerols, triterpenyl acetates, steryl- and
UIterpcne esters were found in the pbllts,
especially in the latex lGroeneveld et 01
(1990, 1991 and 199.1)] In addition,A.
curassavica was tested for large scale
cultivatIOn as an alternative source of
rcnc\\Jble intennediate energy, rubber
and phytochemicals (Marimuthu cr 01
1989).

In Egypt. the large scale land recla
mation aCLlvities require enonnous
amounts of water for irrigation in order to
ensure vigorous plant growth, since water
shortage may have adverse effects on
plants in the landscape, as it often results
in an osmotic shock to the roots which
causes an immediate reduction in' photo
synthesis (Hoddinott et al 1979). This
has made it necessary to use various
sources of irrigation water, which often
have relatively high salinity levels (such
as well water or r~cyc1ed municipal wa
ter). Salinity is known to have unfavour
able effects on plant growth, which can
be attributed to mJtibition of water aval
ability mechanisms, disturbance of hor
monal mechanisms within the plant,
damage to plant cells and C}1oplasmic
organelles, and interference with nonnal
metabolism (Meiri and Shalhavet,
1973). The adYerse effect of high salinity
levels on plant mellbolism was empha
sized by Taiz and Zeiger (1998), who
stated that high concentrations of total
salts inactivate enzymes and inhibit pro
tem synthesis, and Ulat photosynthesis is
inhibited when high concentrations of
Na' 'mdlor Cl' accumulate in chloro
plasts.

It is therefore, vcry "nporumt to select
ornamental plants with low water re
quirements and a high tolerance to salin
ity. Scveral rcsearchers have conducted
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