
 

Research updates 

Savirng fresh water resources through cultivation of 
salt-t olerant forage grasses: seasonal and genotypic 
variations 

Perennialgra$ses are one of lhe most 

inpo~l'lt OOflllOI'Ien'l$ Of tne tamiig 
systan i-11ne Gl.ff region. ll'acl1:iMa:ly, 
grasses meet a tatge peJCen:;age Of tl'le 
<lema'ICI fOf green a;.eo in 01e region. 
fU'oodes grass (Cil.'o& gayana) is Ute mo.s.i 
common perennial fOrage grass in 111e 
lf9on. li:Wie~~er, tt.~e 10 1neir rigl'l wa:er 
Jeq.ilements ana t'EO.ICed yje)Js C<li.ISE'O 

by ilcteases in ~ ano irrigation warer 
sa1nity, perenni<l grasses are rarge:ea b)' 

gwernme~ ana intetna£iona~researct~ 
autn«i!ies 10 De rep~aceo tty tess water~ 
<Jema'lding Forclge grasses. Anemaln'e 
perermial fOrages N! requ~ 1esn-a1er 
fOr irrigaioo fe¥en""' qu;6ty salhe n:el') 
are tieing recommenaeo as an altetnat...e 
10 me aomin atr1 Rnocles grass. SU!fel 
grass (CMMrtl$ Q.\W L) is an impo1tat11 
perennial fOrage grasntien beb!lgs b 111e 

tlmily Poaceae. 11 produces mizomes ano 
is MiNe oo me Arabian PEI'Ii'l5w. n nas 
Sl.lfftieN ~l ~ pottr611 and can be 

grown en marginal som aoo rt•a-:e·scart 
oonoifOns. 
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CMC!lrus c.Nris L. is a very gooa parure 
grass klr 1101 and fJry ttgions in 111e lropics 
and ~saM is many cun~ 
f« perrnaoent pas'.Ures in Affl:a,Austtaia 
and Asia (AISnadUian et at 2011). 1lis !he 
roos< orougnt·101erant of 1he ~mmonry 
sown grasses in ari:l areas aoo can be 
rouoo in awi!O!Irn.trm wilr. amua1 raftal 
as 1owas 100mm. lnwehp~i 
gives me DeS1 rewts I.W'Ider irigaion, ~ 
i! is a~o'atlole, since it has lig'l W<¥:~r use 
eficiency tOsman et at 2008). Buffel 
grass, C4 specie~ is IW!Iilious andv<Wea 
fOt its prodllctiln Of palatatlle rttag:e 
ancsi'nermbentgr:azing. Y~Ofsome 
genotypes males it a gooo torage rot the 
surM~er ana wi'r.er cropping season. Ttle 
grass is ftd green1 ao:1 Gan atso oe !umea 
into silage. Tne p:.-ese~~; wc::tt is part Of an 
extensNe saeenbg and sac6oo program 
tatgE<ing me iclerc~li~ ¥ld eyaluaticn 
01 salt-1oleram: c. .citia!is accession.s (J60 
accessl:Jns •.ere eYalua:e<~ in a pol trial 
iOt salft~y t«etaiiiCe poter.ial; ~rteywere 
sc:nenea and seleQea preYious¥ tom a 

g'Otlal <XfteCOon Of 800 accessions ~ 
trcm tne unhea smes oeparrnent Of 
Agricullllre, bcaltanoraces aoo COIM'Ietcial 
va'ieties). An imp'OYe(l :salinhy tOlerance 
trait oc a pattjci..IS gerotype permb ll'le 
c.oose:Yation Of ftesl'l•a:er aM ns use 
tor I'Jl1ler va~ purposes, provi:fug botn 
ecobgU ancs eoooon~ benefiiS essential 
tor sustinat~Je agricull:l.lft in r1ty bnas 
(l<&f19el at. 2010). 

The iritial S'lep illlle (lewiOpment « 
sat-~nlerafll cunA·.s ii 10 iaenrify safriiY 
to~etaC~Ce pctem91 wi:l'ti-1 me crop ar-.d, •ten 
avaiabre. ,.;mm its 111'i1 m<l'Wes. ICBNs 
progtarn ains 10 iaen:e, superior geno!)<pes 
tor belli ((loCI and fOrage ~on uno:er 
aria cclllffcns. These genct'jpeS sncutt 
be cnaraaerize(l by ngn proaiJCii&.f 
unaer sa!De COl'laitions, tne.'tblf i~g 
aglicunura! p!Od\lciMty .and susr.a:natliity 
in margilal ent.ionments. For.y ge~ 
Of CMC!IftiS ci&'Mis l . •-e.oe eval.a1ea in a 
ief(l trial Jio out in a ~it.pbt Gesign wll'l 
mree repkaOons. Tile inigaOM ~teall'lents 



2 

 

 

coosisteo Of owe salinifr leWis .;rn Ee,. 
5, 10anci 1SCISII!I:ancl supPeG kl tile teld 
plOtS llrwgll a Grip irrigation system. ne 
plOtS tneaSI.Ii'lg o.s m l4 m, {feW a ~ 
area 012 tn'J were eslllllisneo and ~ 
manwiy.;lfta rw spaci'lg oto.s m 10 
enatlle manual weecilg. The Slli'ICianl 

~rooomic pt'OGt'CIIft was usea 10 Cde;t 

grwm ana yieb oar.a tom two miocle ~ 
wimin eacn • (Ai-Oaklleel et at 201S:• 
111e plOtS were l\ll'\leSteJ at me heali"' 
sage and fresh (fW) and «y biomass 
{OW) yield were <CIIaineo anc1 e:qwsse:l as 
una. me vperimern was catrieo out fa 

iW aJtiSeOJite YNrS • me awrage fNe 
flal'ftSIS were ac:niew<l per 'fNL Anatr.is Of 
~III"P~ ("~II inoo;wl.li'ltiiOI(C:IIof) 

was useo 10 assess 11e di!GtOfsalnt, 
witn lne mil Of saisacal si:J*al'llte Sft 
<IS p: 0.05 usi'lg lie 5P5517.0 stalist.Gal 

P""l""'· 

c.notypic .,...torNIIce Dl yilla ,.ge: 
11le ~rage 10t011 annual yield in C. diatis 
genoly'PeS tatgeG rtom 98.0 • 3Sl.O tiN~ 
tiW saliriy (5 !JSMI1 78.0 • 269.0 t1ha it 
tnelium (10<1Shn) and 73.5 • 225.5 uw~ 
niJI saWilyleVeiS(1SCIShn}. Tbe antiiBI 
DWyieiCI wasinh range Of 34.5 ·106t/ 
na ats CIS,.,. sanity tewt,26.S ·90.5 w 
~ medl.rn saWily(10 IJSMl)ana 24.5 · 73.0 
una a1 nign sallrily (15 OSMn). Nawatist e.t 
Oil {2006t IOul\0 11at snoct <1ry .eigN was 
sewm,. atreaed in me c. cfiris ecocype 
tom f'aisalaDad, -.ere il CleaNSed ftCm 
29.8S 10 8.02 g. 1lle eaJiy'Pe ftoollne 
sat Range region SIIOWeiJ a coosi:leralle 
ftaease in its root fl'esn al\0 <1ry weigrm 
~p;rieoi Dy tn~ tess recluc:ti:rl in 
ShOOt rtesn anJ ory weignts as CQII1)ai'KI IO 
llaltomlle FOiiisalaDaa region. 
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Croppflg Seasons 
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&Ntoftal ·~:The mean teshancl 
~ weigNS in b nignest poauc;joo season 
l'W summer ~were 44..()6 atlei 15.ZO 
f/1\ai respeai,lely, uowea D1 Nl'ly SIA'M'Iel' 

(37.49ana 1t.S9 Ulla) ano<~ub.m'lllaNest 
(37.41 ana 10.53 \tl;l) (f9n 1). Higner 
fl'esn al\0 c11y Diomass yielas in tne sunmet 
season aoe Clue 10 01 ptOICI'IgeG grwlft 
perioa ana fl'l)f\> opimum ~ COI'IIiOOns. 
In witter me cilmass poJUC:tioo was lOWeSt 

.-mtnean fW30.23\tla and OW9.31 Mia. 
ttowewt,~~e aty rnaaer pe~ in b "''*' IJOW!h (sping ~. on awrage, 
rot all genotypes was ~ INn Oftr 
seasons (2W4% vs.. ct%)(fiJ;re 1). 5ucrl 
.;g" aty m;mer pertet~~age Qlllll€1\Sale<l 
rot tne tJwet 10ta1 fl'esn Dionass po!J;~Cion. 
5IWICie et al. (1998) fCu'ICI Nl<lryll'litlef 
y8:f Of PiJSlft was nignest ouri'lg wi'net 
and West o.ring monsoot~: me amua1 

meall was 2,276!5911\a 01n<1 cenct!r\ls ciWis 
~~87%01nCI36%0flne 
ngetatiM awet ca.mg mti'ISOOf\ witter 
anc1 sunmer respecively. fo~C~fe<~Wr, Kaleem 
etal. (2010) repot~te~ tlellerCiliJIUre ano 
utiiulion ouemperatlft, ligrt, ~rioCI 
anCI soil moist.~re <IU!ilg spri'lg Nil it 
au!IJim i:ltaop I)'OWVt and y8J ~ 

S'tl:ll& Ollld ..., yiala geeotypet: 
The awrage ow )iet<l ill b top 5 DeSt· 
perti:lmilg <~nCIIOWef 5 genot)lleS was 98.9 
\tla and 41.7 Ulla (S !JSMl), 82.5\tla and 
30.8 ~ (10 tiSMI1,66.81kii ano 26.3V 

.. (15 ...... """"'~(fiJn "'' 
WitWI eacn salirily teve~, IJIIete is a gooc1 
Cf1li'IQ! Of seleCOng b getiCII.)lleS, DaSeO 
oo tneir rel.lbe ~(OW). SM'ral 
ac.cessions ff'Orn tne bps sele<ion wi1n 
f9l FW )Wid poMal ate Of partclnar 
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it:erest as a totage reso~.rte in ilrigatea 
sat-afl'eaEO agro«<SjSiems til' ~'t:sr.otl 
ano ;re l'igtOf suila13ie to: arid and semi­
aria regions. Gel'lo!}'Pe S1 {G~ 1619 a-om 
Patistal'l) was tne ni;h DW p~ 
ac;casion a: a& salinity leWis. OtliB 

geno;ypes ate 38 was nign d:y tiomass 
prOOucing at lOw (103.5 ll'la)ana medium 
{76.5 t!ha) salii.t'f ti'JI at IUJn sairity, it was 
tess staDfe ana its dry tiomass oecfne<l 
cy more tha'l 56% ((5.5 ;.tla). Ano'!ner 
acx:6sion •u • was among l!'le tq:1 te" 
genocJPe$at IO.,salini!y(SCS!m) out its 
ow yield oeaeasea .-meelilin ano /'0:11 
sainity <1isp1a}Vlg a c::&lssical pattern Of a 
sainity se11sne gMOt'Jpe. ccroary to suCh 
pattetn,. genotype 12 was rart.eo 16 a:'IOI'I9 
tile fOrty genotypes at tow safMy, W11ile at 
meclfum ana righ sa1nity it ran1e<1 aiOOJ'Ig 
1ne top S nighe-st genoqpes it <11y bicmass 
~e1o oisplayi:lg De<::et saMoleranc.e (G3la 
not snown). 

1n conGIUSoo, me ~y snaa'E'<I me 
tx5tente Of a wOe getl!lit ONet!iltf 
arnorg tne c~s accessions. AIOO!Ig 
me fOrty accessfuns ~ssion Ho S1, 
3~ 2, 1 ~were iclen'ilied as sal·toleraM, 
ng.vjiekling and S1allle genatypes a. 
various samiy 1e~~e1s. These genot}<pes 
IIOICI good san !olerance por.errtial ana can 
oe gro.'fl10 ennance falm pmJcfMty 
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in sali:le condtions in aOO ano semi-aril 
etWiromnem. 
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