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ABS'TR{CT

'this study was conducted at the Experimental Nurscrv of the
Ornamental llorticullure Depadment. Faoult] of Agficuhure, Cairo
University, during the t\lo succcssile seasons of 199912000 a,1d

2000.12001. \lith rhe aim of investigatiog the lolerance of dree
turf--s.&sses LBennudagruss (Cynadon dacttlon L.). Ugandagrass (a:
t1'uns|ualensis Dar-1) ard Tif!\r] "Iifton 4i9" (C- dactyk X a'.

tmsvadLensis)l Eo$n in different ry-pes of soil [clay, sand and
cla)'sand (i:1. \1v)], ro saline inigalion rvater. Ihc thrcc turfg.asse:
$..e irrigated using \\ater containing NaCl and Caclr (l:1, w/*J at
concertralions ol' 1500. i000, .1500 and 6000 ppn. Control plants
!!ere irrigated with tap \rater

Among the three turfgrasses, Uganda$ass had the besr
lcgetative gro\'lh and thc highest lresh and dry $eights of
underground parts. \rhereas l ifway gave the loi.est \alues for most of
lhe )neasurcd gro*th characteristics. Ugandagrass also lad the highesi
conteuts ofchlorophvll. carote oids- Na. (la and prolinc. On tie olher
hand. Iilway had the high€st toial carbohldrrte! content, \lhile
Bermudagrass had the highcst Cl contcnt.

Raising thc sah concentralion res lted in stcad\ reduclions in all
of the groEth characreristics, as well as thc conrcnts of chlorophlll.
carotenoids and total carbohydrates. No significanl reduciion in larv]l
covera[lr of dre three turfgasscs used rr-as dctecl€d at the iouc( sall
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ooncentration (1500 pprr). $hcreas higher s3it conccntrations (j000,
6000 ppn) reduced it significantl!. comparcd to the conlrol. Onlv the
highi\r ,alr .oncentral un h,0O opm' r.dJCed:hc Jn ".ig,r' "rclippings significantly. compared to the control. Raisjng the sall
conoendai:on increased $e contents oiNa, Ca. Cl and proline. Tle
three turfgrasses were generallv more sensiti\c to salinit-v when gro$.o
in sanJ compared ,o tno.e sr srr Lrclaror(la\ \and

Also, plants of the drree lurfgrasses gro\nn in sand gave lower
values for la$n coverage- plani height before mowing, as ell as the
fresh and dry Neiehts ofcliFpings. conpared to those glown in media
containine clav. Plants gorvn in clar had higllo sontents of Na- Ca
and CI than tbose $osn in sand or cla\'+sand. *,hcrcas the proiinc
contcnt $as increased b) raisins the percentase of sand and/or
lou,ering ihe percenraee ol'c la] in the grLr$ ing med ium.

Fron the abole results. it can be concluded that gro\r,ing
Bermudagrass. l.lgandagrass and Tifua) in sand onll should be
avolded, especially in areas irrigated wilh saline watcr of
co oentmtions higher than 1500 ppm. If thcse recomnlerdations are
fbllowed, tjgandagrass can bc used iviih no significant reduction in
gro\,|rh.

Ke! *ords: cynodon, filintv, soil qpe. ti!'|dy, turfgrass.

l.INTRODIICTION

Turf-grasser are among the most important plani groups that arc
used erlensivcly in thc landscapc oi nc\} cilies. coastal resoris and
touristic \,illages. \{ost ofthesc.ommunilies a.c buil! in dese( areas
where irrigation depends primaril] on .clali\el] saljoc $ater from
$ells or dcsalination units. Under such conditions_ it becomes verv
rnpuflJ'.1 '. .eleJr ruTra.. .per e. .nd ..rr.li(s rhar dre .apabt< oi
roleraling high salinirl lerels. and 10 determine the ma\imrm salt
concentmlioni that can be used lirr irrigation llirhoul a signilicanl
cflect on plant !fo*.th. qualitv alrd appcaran.e.

Several studies have been conducted to in\€sligate the tolcrance
of dillerent turlgrass species to salide i.rigation $ater. ln geneml.
turlgrasses were folrnd 10 be capable of survival undcl a relati.,ely
\\rOL range I'f\art innLsnrrattons. dllh,ugl gro$rh i, u\uall) .cdu.cl
as salinit) increases. ln a study on 5 turfgrass species (atl.r?odo,
dac\lok. Zot'siu japo ica- Feltucd .trudin&::ea. I.otl ptuten:iis at\d
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Laliun perentrcl.Lin Et.r/ (1996) conoluded thar the turlsrasses wcre
'(ldlr\el] lulerart ,' rifh I I co,tcent,ar;^n. In dn,,the;{ d\ on !
culri\dr, ol \t\'t,tt q-rtnnt \-..tt atun. it $as tound rhdt d ",rllconcentration equal to t|at 01-seawater did not cause the plants to die,
but scverelv reduced top gro$rh (Dudeck e/ dl. 1993). IitenDcdiare
saiinit) even caus.d efo$1h srj ulation in.frotohalu, firgi ich\ and.
\r. qur,rn',re r-d.. \lrrri., oo0,

Another faclor ro be considered in the landscape ofdesert areas
is the t\pe oisoil. II man) cases. chemical and ph,-sical analyqis ofthe
soil ma\ reveal lhar ir is unsuitablc for plant gro$.th. Ifl such cases. the
topsoil can be replaced rvirh a la\.er of cle!. sand or an), other kind of
soil that is arailable ar a.easoneblc oo;r. Several studies have been
conducted to dclemine the efticr of ditlcrcnr soil t\oes o srowlh of
rurlera..e, l\Lirll l-8E, ne\ir' .Eo, \hib.i",,.,i,tqsq,
Cullimore gr al. (1990). El-Tanta\r., lt dl i1993. 3.). Milchell ft rrl
(199,{). Roberts er./. (1995). Ngo}ae1 d1 (1991). Baker er./l it99l
and 1998) and McCo] (199E)1. In Eglpl cla) and sand are lhe rtro
mosl common types of soil uscd lor replacement of thc lopsoil in
landscaped arcas. Both types of soil have thei. advantages and
disadvantages (regarding their lvater holding capaoiq,. availabiliq;,
cost, contaminatiolt with weed seeds and pathogens. ... etc.), and it is
u.ualh up 1,, rhe land.eapcr r,.o<cidc uhich Dpe ro u.e. T.reret ,r(.'l
would be very usef'uito have more information about the perf_o.mancc
ofdiff'erent turlgrasses \\'hen qroBn on these t\ro t)?es ofsoil (or on a
mixturc ofthe fl,,,o 1)pes).

2. MATIRIALS AND MITHODS

This stxd) $as conducted in the Erperimental Nurser! of rhe
OmaDrental Ilorticulture Department, Iaculq of Agr;culture. Criro
Uoilemil\. during the lwo successive seasons of 1999/2000 anC
2000,12001. \1ith rhe aim of invesrigating the tolcrince of
Bermudagrass (( r,/,o/o dctctylo L.).ljgatdagrass (a tdrjualerrr!
Dav;-) and Tif*ay "Tifton 419" (at dacryton X C tra ealtlensis\ to
irrigation with saline water. when Eorn in diflercnr t\pes ofsoil

One hundred and thirr)- five squarc beds (t m X I m) were
prepared bl diggirg ro a depth of ,{0 om. rhcn lined *,irh perloraled
pol),ethyleoe sheets. One $ird of the total nLrmber of hcds $as iiltcd
\ith each oftlrree dilferert t\F!s ol soil. !iz. cla]_ sand. or a nrixlure
of cla) and sand ( l : I by volumc). A no -selectivc r,,eed killer (Rounr-l-
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up) \irs used at a rare equi\alenl to I llied 1() elininate all \eed
rege€tion. The physica! and chemical characterislics ot thc three tl pcs

ofsoil are shown in Table ( 1).

A separate experiment \as cordu!rcd 1'or each t"vpe of soil. In

each cxi:,riment, ihc thrce turlgra:ses were uscd. C)n l"'iuarch (i,r

both seasons). seeds of Bermudagass lL'tttodon Llauyktn L..) *ere
solyn al lhe rate of 30 Emr. \\hil€ lhe plugs of Lgandagrass (C

h answulensb Da\'t) aDd lif\\af ((j'"odo" (ladflo x (
rrirzsr,adlezs ) rvcre planted at a spacing of l-i cm (one sq[a.e meter

of sod gar.c enough piug: lo plant aboul E nrr). Grasses vere irigated
daily al thc rare of 7 lim:x\d!.ring. during the aclive growing season

(1iom Nlarch I to O.t,rber lal- a;rd e\e^ other da! therealler lill
ionr"ol:. f"p *aier *as uscil tor inigation liom l" N{arch till l5'r'

April (dffing the esllblishm€ni of fie lurigrais)' *en irrigalion Nas

canied out using saline *a1er at concenhations ol 1500. 1000. 4500 or

6000 ppm urtil the termination of the cach season The saline

inigation llater \\as prePared using NaCl and CaCII (l: I by weight).

lr) ;dditjon, control plarts condnued fu be irrigaled with tap water' All
turf'grasses rcceived chemical NPK lirtilization in the fofln of
ammonium titrate (31.59'" N-), calcium supcrphosphatc (l5 5% PrOi)

and polassium sulphatc (48.5% KrO), Di\ed al the raiio of2rl:l (N :

P:O: : KrO). ana applie<l moflthl) at lhe rale of 36.21 g/mr' as

reconmended bi' Lmarah (19911).

The lalout ol the crperiment rvas a split plot arrangement \nith

the main plots in a randomized complete block design, $ith three

blocis (replicales) The three turlgrasses rverc assigned to the main

plots. while the fi\e salt concentatjons (irrciuding the control) \\'ere

assilined 1o the sub-plo1s.

lhe three lurlgrasses were mo*ed *'eckly to a hcight of 3 crn

stadiDg on 15eApril. Tlie folio\\ ing data were rerorded throughout the

growing season: the average planr heigh! beiirre. Dlo\ing, and the

iverage liesh and dry vcighis ofthe clippings lglmrl,reek).
At ihe termination of each season (on 15"' January). thc

lbllowinS data were also recordedl
. lne (orerage D<rc<nraJe 'd\ J<...ihLd 1\ \lrlro.. lo:.1,. ld$ )

dcrr.itr,r'umherolrh,.,r.-l00rrn,..r o lh. l(.ll a rd J^ \e,ghl'
of underground parts (gh').

- The contents ol'tola1 chlorophlll and tdal carotenoidl {mg/g fiesh

rnetter) i clippin!. samples. using thc method dcscribed b] Saric e,

ol. (1t)61).

ri
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- lhe cortents oftoLal oarbohldrales in dri€rl clipping samples Lrsing

$e method described by Herbe( c/ 
"1 

(l9l l)'
ii"-;;;; of Na an<t c'l in dried clipping samples..*erc

dercnnjned b] using Alomic AbsolPtionr'Fleme

\Dert- Dhot(rmltel.

' 
n1."",.','l', il, a''..r' rpp' g'rnrol(' !'J' dcLemri'reo u''r- r"<

rncrhod,le..rih.,l h\ |I'j'nb rhJn '/ 'rl Ilq67\'

0.";,";..;,;;; in ,,.'i .,'"0' ; 'anrp'" rei''rdr g t'tsJI" '? d/'

( t97l).t' 'i'r,i 
"nur. 

ri. ol \ariance ben\ee the dala uas condocted' and

,t'. ""r;-:;;:". 
.,pr"o -'"'' rrr( -l easr \:3r"'ant Drllerencc"

:i'. ;;;"., ;',r. :ji t.'.t. u.i-.,;b"a bi *Le' dnd rJrrr<(rq80)'

i--.i,, 
",r.,", 

rrar o'r *-\ !' ndrr' <d or' ne 
'o\LrdBe Frcentdce

arir. ,"a1i* "*tr"*"d 
data were satisticall) analvsed'

3. RESULTS AND I-}TSCUSSION

3.1. Eff€ct oisaline irrigation vattr on turfYegetatite gro$lh

3.1.1. La$ n corerage (Y')"" - 
Tfl" l"*r,' .!.,,.a"a in tt'' two :ieasons (lable 2) sho{ drxi

.t,"tfi;;;* iilie';;; *ere tlcteclerl bcn\ecn the threc rurf-srasscs

i^ir, ..."."ii,,r*; *.erage forccnlage' ln mosl ca\es ug3ndagrass

;^1";",il;:;;;,.. oerc'e.tagc rhari Bennudagr'rsi e Ll I ii\'a\ (i1r
-,,.-,"..'1,0.. 

' 
.;t "t..,.,' lrr"'\ :r" 

'1 1 'c r "''r'r-'<
.:,..;;,.;,.,i;" J,,\ e\.ep'o,.,',:." r(r\'t <r'i''r('c' Ired "

i:';:'; .":-'r' '\,,t rr.rnuo -r-" d\ :'\'rr 'rn

in.icuif"o,lt hi$rer corerage percenuge ihan Lgandagras!- $hiic
';:^:': '".'" ;, ;',.,,,,fi.a .: . $. 'o\crnr< D<r'e-rd!'( rL'dn

i ""nju;... r;. 
r,"er-.nreJ'r I rbL'rrar''1."').'," ;'h:':h:

oir,',. tt.* 0,,"n,n.la1' llem'nae- " "'\e r 'r:l'rl'crnrl\ nrPrr<'

:l;" ";; ;,;",,",'. th,,i t 
' 
*,' " u '" "''o'''r 

-qt-' $hcrr rhe'(

;;;;:;"""". *lr" r,n*, rrr '"nd -anJ 'lo' in Lhc fir'r 'eJ'on'
;":;:i;;.:"r,'. ,"ip,1r,.," r' hr:'her 'o'(r'rsc p<rcentatc than

;';';*"H.'..i;' rr, sieni,i-an' c'trcr' t'e s'r' der('red ben'cer'

tf,"." iruo tu.tg.tut."t in the sccond season' $he' they were gro\tn ln

sand or sand+claY"""'-'if,. .,lt"t'"f salinc irrigation $a!'r on ldxir covemge lras also

**'d";;;.. ;;";;,;i' ;"ising the sah concennarion rdsuhed in a sread)

'",r..;;-t; 
;;;1"".,;s. p"'i.nog". rn.mosi cases this reduclion was

,".r""ii:","i ,, th" 1o,'Jst iah concellradon (r500 pprn) rvhercas hleh'r
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salt c.uce.trations 11000-601r0 ppm) reduscd la\rrr co\crage
signitioartl). compared to the control. Similar reductions in covcrage
percentage as a resull of raising sah con.entration have been repoaed

b! EI-fanta\1y e/ a/. (I99i. a snd bl.
Reqarding the eI+ict of the !)pc of soil, it lvas noliced thal lhe

covemge perceniage was .qcnljmll-"_ Iowor in the sandy soil than in

media conlaining cla) (.la) or cla!+sand). Even with irligalion using

tap \\'ater (control). plants glo\\' in sand had r lower mean coverage

pc.centage (95.8% and f-i.l9i, in the first alrd second scasons,

respeotivel)) than plants gro$n in clay or clat+sand, *hicb had a

coverase Percentage o1 i00?;.
As a resLrlt of thc interaction be!\sen lhe turfgrasses and the

salt conccntratirrns. the highest coverage perccntagc (100%,) \\as
recorded in thc clav turd clay+sand soils when the thrce turfgrasses

[ere irrigated with tap walcr (control). \'hereas the highest colerege
perccnuges recorded in the sandy soil (9E.0% and 95.3%. in the tirst
and sccond seasons. respectively) \\erc obiained fiom Ugandagass
inigaled rith tap Rater. OD the other hand, llle lowest co\erage
percenlagc in fie thrcc tlpes of soil wes oblained lrom Tifwa! plants

receiving the highest sall .oocenlration (6000 ppm).

3.1.2. Lrwn deasity (number ofshoots/l00 cmi
La*n densit)- irr teirns of the nunrber of shoots 100 cm' ( I able

:l). \\as considerabl) a*'ecied b) th. Ipe oltufgrass and saliniB level
ut L\e ,risrlioi idrer. 

'n 
hJlh ..a- n,. I r"ndap.r.. pJ\< rl'e Frear<,r

umbe- rl -h.,"t. l0U .- ^Lo$cd l'\ lih\a\. \\herea5

Bermudagass ga\e the krBest valucs. in the three qpes of soil. In
most cases. the differences betwe€n the three tufigrasses wcre
significant. especially in the second season. ln the firsl season, no

significant difference \r:rs recordcd between th€ dcnsilies of
Lgaodag.ass and Tifway plants that wcre go*'n on a sand) soil.

Rcgardiflg the elTe€t of saline ,nigaticn \\'aler, the number of
shoots,l00 cnf (Table 3) decreascd steadilr- *ith raising thc salt

conrentmtion (in the tbree rypes of soil). ln thc cla! aDd sand'cla)
s,rils. this deorease lvas insigniflcanl a1 the lo*est salt oonccntration

{1500 ppm), ,,\'hereas higher salt conceolralions (3000-6000 ppn,
reduced the numbcr of shooas,'100 cmr signifioantly, compared to the
control (jn both seasons). On the olher hand. the adverse eflect of
saliniry_ on lavn densitl was tuorc e\ident in the sand) soil. with all
sali.il-!_ Eeannenrs rerulting ir significant r.duclions in the nunrbq of
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thc aclivjt] lelel\ of alL\irs and giLbcrelli[\ \\ithir fie plant, and'or
the increrre in lhe acti\i1) of gro$th inhibirors (Chazi. 1976). llris
mal lead to a reduction in nleriste,raiic activrt\- resulting in a decreasc
In Ihe ,..1. ,,fccll elcrrirl;or .rL r\( '1. ol rip..

In the sand) soil. the redLretion in mean plaot height ofthe three
lurfgrasses was signillcanr e\eJr at the lo\\'est salt conceDlration (1500
ppnr). compared to the oonlrol \{oreove., lurlgrasses grown in sand

were gcncrally more susceptible tlr sah injury at lhe high snlt
concentralions (\rith rcducli.rns ol j: i9lo and 52.6% being recorded at
the 6000 ppm conccnlratior- in fie firsi and secood seasons.
respectivel), compared to lhe coDtrol) tlren those Brown in clay or
cla) l_sand. On the other hand. ihe Dtean heig-ht ofplants gro$n ir clay
or clay'sand $as lrot sipnillcanrh rcduccd b\ lhe [o!,"est salt
concentmtion (1500 ppm). but sas sigriiioanily reduced b.v salt
conc€rtralions of:000-6000 ppm. compared 1.. rhe control (in both

N{oreoler, the dam in leble (31 also sho$ thaa illc \a}ues
reoord.d in dtc sand.v soil *ere generaltl lo\rer than those recorded in
cla] or clay+sand. l'his mat be attributcd to lhc grearer water holdjng
capacitv ol cla), as well as ir" higler calion e\change capaci+*. \\'hich
leed to a higher ava;labili+ of welcr and iutricnls to ihe plants. It is.
therefbrc, rccommended that growing tudgrasses ;n pure sand should
he ar oid<J. e'p<L a lI unJer c,,rJi,io,rr ol-(-ir,( ir:ci]r;o'r t(a(-

'ahc data rccorded in the nro seasons (lable l) also slrow $at
the highest values recorded in the three t)pes of soil (i.e. the highesl
abilir) to re-groN alier mo*.ing) were obDincd fiom Ugandagrass
plants $at rlcre irrigatcd with iap *ater (controi). whereas the iowesl
values \rere those obhincd from 'lifiva,v plants irrigated *.ith salinc
water at the highesi concentration (6000 ppm).

3.1.,1. Fresh and dry lvcights ol clippiugs
'lhe daia presc lcd in Table (,1) shoB that. in nllrsl cases.

Uganda8rass plants geve the hea\iest frcsh aod dL1 \!eights, follo$ed
b_v Bermuda!'r:rss. *hereas l if\\a] gare thc lowesr \\eights- regardless

of the Bpe of soil. Ihe onl) e\c€piid1 to thir gcneral trend \\as
obsened in the clo) soil during lhe second seanrn- \\ith Benr,Lrdagnss
gi\ing an insig!ificantl) fi igher l'resh \\eig|rtialrLgandagrass.

Among rhe threc Bpcs oi soil, the mi\ture oi clay and sand wai
l]eneralll the mosl suitable soil for tlle gro$th oftLrlgrasses (in terms
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of tiesh reight). foltored b1. cla). A similar lavourable eftbct of
media conuiniog clay on rhe lresh and d.] wcights ol clippings hits
been reporied. by El-Tantaw] ,?t .J. ll993. a) on eimuaagrais. 6n rhe
other hand. plants gro\\n jo sand had rhe lo*esi mean fresh weiqlt jn

l'he results rerjordcd in iile n\o seasoDs also show that raisinq
the.5all concenEatton rc.ulted i, d graoLd reduclion i,r lhe t'lean Iresn
and dn !t(,Sl,ls ul rlippinc.. reerrdre.. ul lh. Fp. ,,1 .orl Ho$eter.
the_ redxction in mcan lresh *elglt of turlgrassls gro*r, i, 

"loy 
*u.

insignificant at the lo*,e$ sah concenrraftn tfSdO pprnl, Uri ,""..im,fi.dnr ar .irl coneenrrarr,.n. . . . 001,-6000 pp,n ,." b.rt ,.r.on,i
On the othcr hand, the reducrion in meaf f."rf, lr";gi,t of.fipp;ngi Ji
p anlr pro$n in .anO or rn , ,t .., .d r.r, .,gni,lc-r er.. a, rirc l,,r,cq
salt concenffatio! (in nost cases) {lso. the reduction in mean dn.
*cight u:, gcner.rlll in,i!n,,.inr or .ol ..,,.enrr,rr"nr.i, 5OO.,uOb
ppm (cspeciall), in the second ieason). $hereas thc highest sah
concentration (6000 ppm) redu.ed rhe mean dry weight significanrly
as conpared to the control. resardiess ot the 1]pe olso-il. Th"ese resuki
are rn agreemenr rilh lhe llndingi of Ei_Ianiaw} .t .r/. ( t993, b) lvho
mentioned llrat.lhe ticsh and dn $cights of Bcmrudagrass ctippl,rgs
rlere reduced b) raising sall con.entration in tle irtigation wati.
Also, Smith ea a/. (1993) reponed rhar ali shoot g.o\th iaramercr" of
Be.mudaeJass ((;f odLn l,Lqta ). creeping 

-benrgr;ss 
(,rglorr!

\tobnilbru L. \ar. patustris) and St. Augustiiegass" (Stenotaph"un
',,rtr ,/.r. ,r, $ere r:d"ccd or i .rea,irg.ah lc,ei.. r4.1c6,s,.1r6r,,
., d/. rloql, tuund lhdr J..atir,ir\ in.reaseo. cliIping d^ r\eieJrl "lKc.tuck-y blueexass (poopl.rad7rrA: cv. plush) decreased.

. kega-ding rhc rrc-n Jrd dn $cighr. obr.rined tro-n tne din.er(n,
combrnaltoi, L,t tJrlgras\e. and .alt concenrrari,.n.. rIe ddta t l [_ler4) .ho\\ roJt. ln b,,th \ea\o i. t.g"ndas-c.. pldnl\ .rcc.vir)g r,.
\arrnl1\ rrear-nc'1l /con1r.,l) ga!( hiBher \alue) rh"n tlr, .L oblained
hom ir\ ,Jlher turtgra.. ar the Jrtf(renl .d,l conrenmtior(. resorJle\.
ol-rhe r\pr of \oil. Un the or\fl h1nd. litr\r\ plar r. receiiing rl-.
hr€h(51 .JIr.oncenlraliol|oU00 ppm, cate rh( lo$c.t t-e.h sc.€ht in
Ih. fir.l_5eason ri- dll ,hke l\p(.,,ljn'lr. n. $cll j, the 1,,*csl Ire.h
$erght ,I the 'c(ond one ajn.,nt plar r. grorp n .l"\ .and. Als,..
Iil$,t-\ plall- reJer\inr \all a. outrl pplt earc r,re r, *i,r,Jn tr.rphL
amo,.g plan's groufl rn clr) or ,ird in rhe fir.r .ea-,.n. rnJ rire I.,$c,r
dry weight among plants etro*r] in anv oftf,e three r)-pes ofsoil ir the

I



-21li-

table (1) indicales that iD lhe first season, ihc lhree rurf-ilrasies
gro\\'n in the cl.t) medium tolcratcdrhe lo\\est sah concentradon 1 I500
pplll) $irhout a rignificanl rcduclion ir fresh ucigilt. wherear hilih.r
salt coroenlratiors (1000-6000 ppnr) reduced fresh \\eiglx
significaill). On thc other hand. L,garrdagrass gro\ln in sand or

cla)+sand *as insigniiicanrl! affected b) salinily al 1500 ppnl, $hite
Bemludagrals and Tilitay sho*ed a significant reduction in fresh

wei-shr compared 1o ihe conirol. I his lrend was not clear in the lecorrd

season. -A.lso. $ithin each ofdle drree Nrfgrasses, the dr) \reighl \\as
ot -\ierificantl) reduced, in most cases. by salt concentrations of

1500-.1500 ppm. compared to the cofllrol, regardless of fie qpe of soil.

On rle orhcr hand, although ihe highest salt concent.ation (6000 ppm)

ga\o the lo*est \alues in the three turfgrasses. the siSnilicance of ils
elfect varied lionr one kind of turi'grass to dre other. and liom one

season 10 tha othcr.

3.1.5, Fresh and dry weights of underground parts
The rcsuhs presented in I ablc (5) show .onsiderable dillerences

a ong the three turfgrasses wjfh resPct io the liesh and dry rveights

of Lrnderground parts. ln most cases. Ugandagrass had ihe hea\iest
tiesh and drl \\eighrs, followcd by Bemudagrass. whereas the lo*en
\alues sere thosc of Tifway. lhc differenccs among the tllree

rurigrasses \\ere significaDi in most cases, especiall) in the fici1

season. rcgardlcss ol rhe Ope of soii. Ho*'ever- in the secoDd scas.r'
t!',o exceplions lo is general rule \!ere recorded. 1he lirst erceplion
\!as obtained fiorn Bemludagass plants glown in clay, which had

insignificantl) hea!ier lierh underground pats thafl those oI
Ugardagrass grown in the same ry."pe ol soil. The second exception :o

the generaltrend $ts obtained in dle sandy soil. \liih the uDd€rground
parts ofUgandagrass ha!ing an insiSniticand) highcr dry \leight thsn

those ofBennudagass.
Thc dilferent salhrit) trealments dlso had a considerable eliecl

on the fresh and dry weights oi the underground parts. in general.

raising the salt concentration resulted ir a steady dccrease in the \alues
rccorded for these hvo parameters, regardless ofthe 1rp€ ofsoil ln the

cla) soil, this reduction rvas mostl-'- insigD;ficant ai the loltesl sah

concentralion (1500 ppm)- \thereas higher concentralions reduied the

fresh and dry neighrs ol under$ourd parls sigDificantl\,. compared io
the conlrol. On the othe, hand, pla ls gro'vo in sand or cial sald
showed x sigltiilcant reduction in the licsh and dI] \leighli oftieir
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underground pans in respoDse to al1 the s?linrt) 
'r*rtments 

(iD mosi

"".*li "r." 
ir ttr. to*est lalt conccntration (1500 ppnr) Ihe onl-v

.,::";,..,,, rr'-..n-," *"na sa' r<'"rrleJ in rlrL firn '(a)on' $itlr

"i',''. 
*r" 

', 
, '""4 -J rec(i! ing thc los ('l 'all 

jonc<nlralion I I j00

ifrr., '"',,.t '"..-in."rrr11 l. *ci're l and o11 *e:ght:' tompar'J L"

ff.f.a;.g the intcmotion bctwcen the turfgrasscs and ihe

*f i"i"',i."t..'""- thc data in Table (5) sho\l that, ii general' the

r,l"l".t ""fr.. firr the fresh and drv weights of underground organs

,1.,.' "o,u 
n.a lror.r t pdrdJgra\' fld rl' ir-rgalt'1 L'ing ldp. $alLr

'.;;tr;; 
--".'."' 

,t,. l.l*e.r ialLr" *r'e tlru's Jhrs:neJ rron I if$a)

),ir"i'' r.""i' i" 
" 

o" r,"|est salt sonscntration (6000 ppm)' regardless

of dre i] pc of soil

-1.2. Lffecl ot.alinE irrigaliun *aler on lurf chcmical romposiliotr

3.2.1. Leaf Pigments
3.2.1.1. Chloroph-rll conients-'- - ln" auu'."i*a.d in thc t\\o seasons (Iable 6) sho\\ ihat no

'i*if ,.r^, 
-Oln'"t"".. $lJ dLrecr(o hen'(err BermudJerd5' "rrd

i :."i""r^. I" ,f,"i \ontcnr' rl lora' (h'on'phlll' rc!?-dle" ol'rhe

;'; ,,';il on tn. orhcr hand' lif,!a\ nad 'igrificanrlr louer

.1i,.r.rr,irr .*"r". in ooth ser'or' rhan Bemruda,ras' or

UgandagJass Plants.' ,i* ,t.,l,ld in ldbl. \ol 'rr$ rhdl lh'r nrcan chlu'opnlll

-.",.ot. ".* O..i"u..d -l(adrl) $ilh rlr5lrrP lh' rall conc(nl.rol'Jn'

."""ral"t. "i l. tuo" 
"t 

soil' HoRever, in many cases this reduction

.::. 
'';,.r";,r i.;"i. ;;..,dll! \h(n rnc pldrrr' scr< grosr irr '':r or rn

.i.t .r.i r' prr"i' '".."n 
rrr cral 'ald onr\ rh( hiqhc'r -alt

-"'i..""r,1* rort0,' ppirt rcducro '|t' rns'11 ror"l cnl'rnph\ll 'ontenl
,ls"ifl*n'f, ,n lhe 'i..,nd *a'on Jn Il-( olhcr ndnd plant' g-otrn tn

.;?:, ,;;. iil '"*, .urccpriblc rJ rl'( "al'ni+ rrerrmerrr'' Irr Ihe fir't

#;";.;; pi""i' lrri..a a sisnificani reduction in their total

.iln.orn, rr .on,*r ",,tr all "z'linr$ 
rreJrm('rr'' In lhc 'ecorJ 'casorr' 

a

.i*iilri, .0r.,.' sa. rlet<cre,l cr 'dlr cJlrcenrrari..rr' ol 4500 pplr

::;,;il pp,. I\c gcrrc-al -edLrcti'' 
' Ihar \d' rccordcd ;a rh' r('tdl

."r",..ohiri ., """, ,r. , r(.ulr ol r.ri':ng rlre 'rrt (r'ncenlrJlion irr tle

i",r.,,'"ri "","t I' il alrcemerrl silh I rc findrnc' or laLhr 'lq8q) n

npjf. t.,'-. dnd llrdhar ' loo0r 'n (''i'a\ tihbPtllltit' t '^ an.l

M)aPorukl d.ltt iltatu t.

':
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Rcgarding the inleraciion ber\lecn the thr€e luri-grasses a0d the

diflcrort saliri!! trcalnents. the dala in Table (6) sho$ that. in most

case\. flsandagrass plants inigated with reglrlar unsahed water
(controL) had higlrer corrtents oftotal chloroph,yllthan any ofihe other

oro turl-iasse! recei\ing any oftho saliflit) ireatments, in all rypes of
soil. lhe onl] e)iceplio ro lhis general irend l\as obtained in the

seoond season i. plants groRn in sand. with Bennudagass plants thal

received no \alinil] lreaimenl (conlroi) havinB the highest total
chlorophyll conrent. On the other hand, the lowest chlorophl,lt
contcnt. recordcd in both seasons *e.e those ol liivay plants

recei\ing the higiest salt concentralion (6000 pPm).

3.2.1.2. Carotenoid conlent
The raiues recorded irl the two seasons for the threc iurfgasses

( I able 6) ihor' that, in most cases- Ugandagrass plants had the highest

carorcnoidi .on1ent. foliowed by Bermudagrass. $hercas Tifva) gave

the lo\rest values. in all types of soil. bui in the first scason, Tifival
plants gro*n ilr sand had a higher carolenoids content than those ol
Bermudag-ras\ or Lr'gandagjass. The dala ir Table (6) also show rhai
when thc gasses \rere lrown in cla) or sand. the difference bcrween

tlle carolenoids contents ol Bermudagrass and USandagrass *as
insignificant iin both seasons), but Ugandagrass grown in r:lal-sand
gave significanll) hig.her values than Bermudagrass.

As with the chloroph) ll contelrts. dle carotenoids contenl \ras

also decreased sleadil! b] raising thc sah concentralion, in all tlpes ol

soil. Floweler, the dala recorded in the first season sho\'! thai plaits
grown in oie)+sand appeared to be less affected by salinir"\ (in te.ms
ofthe carotenoids ccnient) than lhose gro\\n in clay only or sand only,
since plants lrovrn in cla!+sand shLr*ed no significant reduction in
thcir carotenoids content \\hen the-'_ received sall consentratiofls of
I500-,t500 ppm (compared to the control). only the highest salt

concentration (6000 ppm) reduced the carotenoids content

significand) in those plallls. compared to the control. On the other

hand, plants grown in cial alone or sand alooe showed a significant
reduction in their carotenoids conlcnt \yhen they were t eated *'ith sak

concentralions of 3000 ppm or higher. ln the second season, plants

grown in clay-sand or clay only lollo*ed almost similar trends to
those recorded irr lhc first seasoD. bui plants erorvn in sand onll rvere

able to rol€rate all the salinity treatmcnts (1500-6000 ppnr)'iith no

significant reduction in thcir carctenoids conteni The reductioo in the
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iarotercid cortcnt as a resLr[ lrf salinc irrigarion is sintiiar k) lhal
::i:::r !i *,-", .r,., \ rr , .)8L,. tr,,tu, Jnd r rrrri rr,r8r .,,

Among the differenl combinations ot' turfsrasses aDd sakconceltralions- tjgardagrasj planlj irrisrted 
";,f, *i, rrri", i.",n"rflhad the hig|esl cn.crerniti, c..nrcnr. *irle in most i"*r. if,i-i"rr..l

"1" '::l: ":li rr 1'. p' 
'I'.i\in!' ,'|,. ,,ish;', -r'.lrn;crrlrd' Ji' (ou,.r ro. I . rrl,nr. :r.,., irr .",rd jt-

Ihe firsr season) rhc losc.,r ratui ,,as l,ar .rf e".,;".l"g;, ;iii,irrigated uith salme \\ar.. at 6t-r0rl ppn.

3.2.2.'I utal carboh}drate contenr

. Tl,L r(.1 .5 nr.-ntr- '. l..r l( .r,... ,.lJr ,,1$d\ ,.aJ rlcn.c!r.r.ot,err.l r.,r"l c"rbu \Jr.( ,n e.r pt ,,-. .". 
"ecr nrI p,nd:nra*. r.h lr Bcrmuu.,er.r* ga,e | . o,ac.:',"; , 

'^.'Fr r

or so I {ltr n,1h crd,on_1. \,lurcJ\cr \hrn ,he p,dn,. ".." _,,, .,1 ,,,.alJ Jr r1 .li\. LrsJ) 3rr,:r). go,.. ,,gn,r,..,,.it. ,,;.", ,,,r.. ,,...B<rru,lagrr,r :r I e:r,d:gra,, Orr rl,e'rrl."r t,"-,". r.,..,, ;h;'f ";;.\\'ere grolvD in cla1r.an6, the differcoce betwcen tlre .rrtol.l.,,t..., r.rer,t ,.i I i\.r\ . .d ll,dr ,,t I LanOj gr.\\ rx\ ,,,.iC,,,f;"; i,. i;;,,

, ,rhc d.rr. .rr Icote r-r ;1.,r ,nru rhar thc .o,r<. ut. lot:rl

::,1,. iili,,":.'1: d-etrcased .read,tr b, ra,.i r; r.,e ,a.r .. ncerrrrari, n,ln dll l\ne\^l.oi, Tl,..c r.,.u[. ilrc :n dF<eme $ilh t.,c fiId;nll,otI r,rdrrn\) ./ ,' I qur. n,. $l,o repu red rh ..,i il-\ lrccrlr(r t.
lc: 

r.ell trc r, ra carrohtorar.. cu,rerr in BerrL;!rr... I Er(ducl. n I rarb,,\)Jrd (, \onr(nr u.dcr ,alrn, ..ruiirirr.. u.e\olJll.fl h\ vnrrr r,r:/ r cr_6r.r\hoJl.:b.n..dll ; pl.cn,n.n ninr n(r(r c ,n llre c.p atrL, I rnte. tn r,rdc, :, frodlt.e e oUth e (r!\
1, ,.\ur. n,< -lrJ.cl,l\1,) .Js d,J r_bitrO .,t ... 

"r,,d,,r,,i;,,4;;;:;
'1Ie aedLrction in the total carboh\drares col1tenl t\as morc

irol,,I c.:! r pri.ir. pr. sn : ,and..rrrr *irt ,o,r c,_c.nrrari..n, of.l5rr0.Jr.600n pDn re.Ll.rns 1., ..gnjti.,an. r(dLjtiun. ijr rl,( \aru.5'ecoro\0..urnpdr!d .r tlo.r o, .lrr JoltJoi tin botlt \L.t.urr,. r)n tne

:ll :' l,i.,l',..,i" ...,r.,,,,,s -tdI,. to\ on.\ o, cra.,anLlr scenrco.oonrn'.n lhe hannl_r el-(cr .rlinrr, .r ,ugdr ,)nthL.i. J,daccumulation. \\'here piants gro.r n in these r$o ftedia *crc ollen ableio tolcrate salt ooncentrations of up lo .1j00 ppm \,,ith no sisnificant
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.,""".iJ,' I **," "r 
r iss, :@! e!:!0c!!9!

Etrect of saLire im,lation sator on th' conlerts of total carbohvdrates in
';il 

"ffi";';i;;" ,u'rgrtu'c' rdcr Lodsras uemdastur dd

;l;;yl;,;'a , .ru;. '-J o, "'a) - -'drd 
rr r' rurins Lhe ,o

!:. t r..u,d,ga* , r. -,r,, ,t;-,. t,", '
ffil""Ll|*^1,","'.",i.","r

s3=7it$y (a .locqtanx C. no@tubl'n)

reduction in thcir lontent oflt)tal cubohydrates (comparcd to those Lrf

the control).
lrr hoth seasons. Tiltal plants irrigaled using tap \\aler

(.ont.n1) tud higher contents of lotal carboh)dratcs compared to

ii".*ra"e.u.t -igrnAagrass plants rcceiring an] of$e diflercnl sah

""r..'*r:,i".t. 
o" ir* 

"tiicr 
nand- rermLrdagrass planG irrigaled urirlg

if,. i ;E.u ."f, ****ration (6000 ppm) gave the lo$esi laluei (in

T"i-r--,;1*b=il* glltg4

lu.fgr&:$tl
s2 S] S1 S2 s3

U

l5lr0
3000

n000

!6D.i% SP.

l51Ji

LSD 5% Sp

a

!51t0

6000

LSD-S% sD ffi-- r
rr2 I oe6



3.2.3. Na. Cl and Ca rontents
lhe dafa recordcd in the n\o seasons lfables g and 9) sho$ ilrrrr,i'ini lh. r-h c.,n.er.trrr:r n !.Ll,eJ in ,redd) rn.,rea:!. iI the

conteots oft|e rhree elemenrs (Na- Cl and Ca) in the dried clippings ol
Bennudagrass. L_rgandasrasJ and fiflia) planrs gro*n in ihe ih.ce
O,pes of ioil. fhe rccurnulatbn oi these three eliments at relativelv
Iti-rh .rn.cnriri... .n rt< plJn, li,{-e\ rna) re.,r1 i,r ,ome t,ric
efticL. !\hicf rnar be responsible tbr the icducrior in vegcrati\e
gro\rth characte.isrics thal rcrc record€d. Also, ttre accumula-tion oI
these elemenrs ar hi,rlh concentrations ma] itxerf.ere wilh the
mechanjsms responsible tbr the closure olstomata. rhus resultjnq in an
.n\-(.\- r" tl,e r.I< ot transpirdtrL,n.rom lhe nl.tnr. th , rnal ereirrua.lr
lead to plant \r ilring or death (Me idner and Mansfic ld. I 968).

Among the three turtgrasscs. Ugandagrass al\\,ays had higher Na
contenr (Table_8) rlran Rermudagrass and lifl\.ay (in both sr-.asons).
l]gandagrass also had rhe highest Ca contenr (,tbbtc 9) in the thr;c
llpes oI soil, foilo*ed by Tiflvay, lrhereas llermudagmss alrals ha.l
the lo1\cst Ca content. On the other hand. r.hen the oiants trcre sroxn
rI .lr\,rcld) -rnd. Bcm rddgd.. lrao lhc \ C(.1 r :o|lrenrtlarle
8) jr th. tu.,.ea." r. lollosc,r t-\ ljn!u\ $-(r(a. I rand.rqa\. liaa
lnL lossn (ontcr,r. tn(,,r- c rJ(rd ss at.o h..nrJ ii rre irrdr .,,it
durir; rrr,r "ea.,,r. oJ' dLnr : rt.L ."." .l ..",- f i"",-i,i ,f,.
I iEhe,, ( I Juntcn . ,l , seo b\ Be.|n-aJsrr..

lhe dala presenred in T3bles (E and 9) also show that planls
grorn ir cla) had generall) hiclter contcnts of rlte thrce nutrients (Na
( I Jnd ('ar. ., nrpJrcd lo r.ro.( gr. $n rn .and ,,r.ld) .ano. rega-dlr,.
of the rype of turfgrass. Rega.ding thc interaciion ber\1,ien rhe
lrrfErasses and the wh concentralions. the data recorded in ihe two
seasons (Tables 8 and 9) shotr that. in most cases. [,igandagrass plants
inigrted lrirh \r'arer conlaining the hiElhesr salt 

"o*"nt.it;nn iOOOo
ppm). had higler Na and Ca contents! compared to any other
combination oflurfgrasses and saliflity treatments, in a1l types ofsoil.
Ihe ollh exception lo this gcncral trend *.as recorded in the first
i(d\on \1rrh lil\"\ pldnl. Foun;n Ltd)-,apd ano \LpplietJ qitl.
\al.ne *rlcr ar {,400 ppm. \\iLtr haLl u t,iJ.r. \u,rrrrenL rnan
U<rmudagras, oI I grndagr,.. I't,rnl. gr,hn i rh( ,.rJIe qpL .,t soil.
and supplied with diflereDt salt concentralions. On the other hand. the
highest Cl contcnt (in nlost cases) \!as cbtained jn Bermudacrass
p Jnt. 'rcar('d $i,l- rh( hi!r(.t ,11, roncL.,lral oI rr,nr,0 ppnrl in Jtl



r

sa

Li

a
E
i:

!l
i! l

;.. I::a I

rj5

'!. a

_i

., a:
?:

=.

?.:
'!i

F

e
B
{
€

s

I

L:
l1

E]!
:

"l

t'

E

I

a

-

9

I a a

-.,:
1

.:

4

F

:

q

;

z
q

2

rul:l
(l:t)



I

I

l,
Ir
ta

IE

lir

a

E

il: ! a :

3 :

I

a

ilE
.il; 1

=
3 ! :

a n

e
a

:

: l: i.j

"l: 3l: l: l: :Pl:l:l: EIA :l!

€

g

:b

E

I

: :li - t: 5i! :l:iil-ql: sl:

t:
l.: -
tot:
.nt

: eli 515

fe
l2

: ! -EIS

: 1l:
1 l:

O
8 8

(,
a

{Prl (r:r)

;
*
ir

U

s

{

b
Et-

::

i1
E-

:?i1

'1 4

E:

;e

a2

,4i

:.1 
=N

a!

I
E
s



-25lt-

,r0.. ,1 ., ir. ih(rea. th' , ' .- t'l c l'r\ll: a\ lllal o'l !dlrd''!rl"

ollrrL. rnir-.r.o qrrl. rrf $ I'er r.r rrrolr lhe rrl e\'cprr' n r' rh-'

irenJ "a.auc.rJ.d 
i. .n. .e..,.n.ja..r. \\rrh l,li.r\ plan'. !'r $ ,n

.and and !uool'Lo \Ih Lhc hiChcn .alr .orrcennali"4 '"000 pptnt

n"';"* - r . f,., 1'a' '' or rh' o r''r I$o Jrl rr'r' (' rha

,"""iri,l thi diIT"t"nt ,"lirit1 treatmcnrs (lo the sarne typc ofslril)'

3-2..{. Proline conlent
Considerablc dillirence, *.erc obtained in the two seasons

bct*een the prolinc c,-'ntenri in th. thre. Iurfgrasses (Tablc 9) Among

tlr. t1,.." rr,{E"r..'. Lgan'Jagrass planls ai\ta'vs had the highesi

..ntine conreui. folLosed br Bcrnudaerass- *hereas Titua-'- had the

i,-".t 
'alue:- 

resardles. r,l the I'le .,f;oil in this {cspect' it should

be noleil lhal tJgan,t"gra.s plr lj al:jo ha'1 lhe nost vigorous

r."-tntite tno*r iin .-,' ' , n,-. *' ll 1' lre'll 
'rd

o.i ".i,tni. ol clrpprn!\). (lrr'( I1".' 'Ja "rr led\t \r;ur^u:

vegelati; gro\\lh fhis ean! ihat plants \\lth high proiire conlents

*,cie thos. that \lerc able to sho* a relatirell high tolerance to

difl'ercnt salinit) levels. and io gro$ \igotuush e\cnatrclali\el) high

salt concentrations.
The &rta recordod in ihe t\!o seasons ([ab]€ 9) also sho\\ thal

Lhe Droline (,,nIcI $J. ir'Lrca,cd .leatt,r) b' -"'''r.' L'' 'alr

.on.:ntralion. ,rr arl lp<' ,'l ' 'i lh;' (arr nL 'on'rJ(r<d 1\ d'

rurdication that proline i)nthesis and accumulation in ihe planr ma] be

one olthe nechanjsms by t!hich the plant rcsists the adlerse ellccts ol
salinily on flant growth. Si ilar increascs in lhe proline co eni-of4

./o-rs;a spccies and + hybrids go\\n under sali € conditions ha\e been

.""o.a"i ty Lec ei 
"1. 1tOOl). who suSSestcd that a lignifioant

incrcase in proline conteDt couldbe a good parameter fbr salt tolerance

index ol /o-rria grasses. Also. Maraim (1990) and Marcum and

Murdoch (1r)9.1) concluded thaL prolinc accumulation in turfgrasses

grown unier saline condilions can nake a substantial contribution to

c!,tonhsnrrc o\muti( a\liuitmcf t.

An,,nr rh. oi,ier.nr .or,rr'rations,,l ldrlgra.'e' dno 'dll
concentratio;s. Ugandagass planls recclring the highesr sali

corccntralion (60if0 ppn) had a higher proline conlenl lhan those

obtained $ith Bermuiagrass or lih\a) plants inigated using lhe

diflerent salinit) levels- OD fhe olher hand. the lo$est proline content

*'as that oll iiray planls irrillalcd usinil tal \\'arer ('onh'ol)'
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. It is also clcar frorn the data in l-able (9) fiat proline conrenl

)::"- ll::l.J b1"Je.rra-ir,g,he percc.,,asc or .ra o.,a "r inc,...i..rh( n(rcenr.rt,< oI -and ia rhc €ro\ti,rs nrediun. ic-oro rrgh. pl.urj.cro$r ,n Ltd) hdd lo"(r pro,r.i.uulrrl. L$ith,otr", "r 
ji-itr,,

mule\Fm. anJ l.l-l-.6 u mu'c.{m,n rhe [r.r and,..u,,0,"",o,,.
i:i:.,_l,,ll:n:: +,:: rr,.si. in cra\ .dnd,uirh \drLre., I 5 4-rb r,mot<\ gm anu \.t-t6 o ! noleS gm ,,. rhc r$o ,cd..,rr.. re.pecti,( \,
or 'and {t|jli, \alu ot o.t-lo.E I mnjc. _m dnd j.q_lg u mole. SrnI lxe \o ra.un,. r$pccll\el\ ,. I hir uh.cr\arion , r,, bc arrrrbr,t.d.ru
Lnc nrgner rdl<' hord.nd cdpd.in ot cla). *ni.h lead. tn.1 Jilulrnn.r,le -,,1 iolurion. dnd a d.mirri.hirg olrlre adrer,e efr.e.rof.rlinin ,r,Ircr,ol J ;15dbitit\ loahsorb $at(ra-dn.rLrienr,

Recommendations
From thc abole results, ir can bc recomnrended that growi0g

Bermudagrass. Ugandagrass and Ti1rra_y nr sand onll shiukl bi
ar.,idcJ. espeeialll irr area. rrigrr<d ri16."l;ne \di<. tn an\ ia.c the,Jtl co.tLcnrrar.Ll.r .holrld ot c\-eed l:oo fpm. L h(.e-.rommendariorr, ar. fullo$JJ. I pxrdacra,. .a r be u.cd $ilh ru.,Frrl.!ant r(dLclron rn g..rt.t dIo q-altn. JompJred uiLh td\r.
rrigated u\ing rap $ater.
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