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.\RSTId\CI'

Ncrrl! 121i, otiotal land in lran is located in sclni arid tLnd arid regrons . and planl co\cr \'rrie\

iion the spafe sa d dune to salt vege|alion ofmoslly halophytc cotnnlunities whrch are pr'valenl

o\ef 2l rnillion hecl.rcs.1 \rlinc and sodic soils in the country' Desc s and degraded land us!

wrth I I 9,; of lolal area rrrc lhe secord largesl Land use alie! raige land \\'Ldl 5591 ' Thercfore the

mo( proper rranagernenl and use of thcse crops, besidr.'reciamalion of d.graded landi' Ihe,v

produce nnimaL fccd of felatilel)- good l'ceding ialul ln 300 ihousands hectares of atriplex

;lantaiions in rhe counlr-v. Sincc. the usual propagatld.+ aild establishmcn! ofsaltbushes is cadcd

our ir nu$erics, there drc number oI iactors goveming lhe successes or failures lbr raising lhese

crops fof affbreslation prrlects such as seed ILcatlnents. rcmperature. o\tf !\atering. etc

Thcrefore, a laboratoD's!l]dy was cooducted tu determur( rhe rrnlarts ot seed tredrm(nt. salinit-v

and iemperature on seed gennin:Ltion and gro\\rh of \ hrlrnrus and \' lcnliformi', two nrost

popular atriplex spp. in lran. The lreatnerti m.lLLded $urc h\o srltn ues (0 'tn'l llldsm') i\vo

i.,Ip".".o. le\cls (25 and 35 C) and t\\o s;ed treatments (dry and soakcd in $'ater) each wi r

ihfcc reDlicaiions lheo\crall resLLhs jho\r'ed thal A. leriifomlis pe onncd nuch beller than A
halnnus with +6i'l/o germnation aird.-il?2 % plumule lergths. lncreasing salinity had negative

impacts on germinatiorr Cao'/.) aiiiliPluinLrle lenglh ( i0%) lrcreasing tempcralue. dfastically

rerluced seed gennrnaiion b,v 6E r% aird pltmule length by 85 9/0 while. the seed lreatmen!

nlthough. nore or lcss, had -i: pioril sing cffects on genninaiion (-2 %) and plumule lengih (+l0
u,i,), but changes between dry''aid soaked seeds uscd $'as significant in this slridy' incfcaslng

salinil,v had posilile imprclon gemination (+i5%) and plumule length (41 491')of A h'linnrs

rvhile incase of A. lentiformis. negative impacts of 59 ? % and '49 9n respectrvelv \\'ere

obsenect. Ar l5 C, A. leniil'onnis gemrination ( 34 9 "1,) and plumule length (-76 .,'o) reduced'

whilc no gennination was obscrved in A. hallmus conpared lo 25 C' Gennination bioassay ot

A.lentilonnis wilh respecl lo seed trcainent was better than A halimus

Kqwords: Seul treattttenl, salinitr, tenperahtre atrtp/ex

l.INTRODUCTION

Dry lands cover about 41 per cent ofthe eafih's land surlace (morc than 6 billion ha) and are

rrniabiteti by moLe lhan 2 billion people, about a rhjrd oflhe human population Desertificalion,

defired as land degradation in dry iands resuhing fron various iactors. including climatic

\'ariations and human aclivities (,A.deel et al , 2005)



Descrtill.rrinn quantiil.(l rs .1 l-i.fsirteJlt 1o:s in cco!)stem scrvic's ii dfi\ ing re lols rn Land

trroilucli\ it) S..rafios oirirlLrfc de\eluD enis]rou Ihal, ilde\ertificalion isnotch'cke'l no\r' rt

\iil rhfcrl!'n Ih. lLrrrre ol hLL|]rn \l-11 berng in dry'lxnds i"\deel c! al 100-s)

\\'rlerisa\iral.rlldoilenlimilirgliLUlorindr,vltLrdsRsinlirltislowIighL)\ari!hleard
confinedl0ashort\\in|crseasonC]roundlalerlcpresentsaninpo(antsuppl}'thlllc.nh.used
to rncrcase Lrgricuhuml pfoductlon thro gh irigation. h addjtion ilsenes as a secufe aiid clcBrl

suppl) lof do eslic use ,lnd t'.rtcring li\e\t{rck

A compirison of prcscnr and pa5t gfound\r'atcr le\els, using data sl1olvs that the grorrndrarer

terel hrs rLeclnrerl on a nveragc abour 4,0 m in rtppriJxirnatel) L5 )eafs;n Klorasan R"r\ir'rte

Soil itnrlil,v in drt :lfc.rs is conslrained b], for era fle. co!i|onrnentoi crt|emes ot tcnperaLures'

"J"..", 
L.t" sorl icrtilrt-v, 1o$'r.retcr holdirlg capecity. higii pH' low levcls oforganrc nalter' and

usurll) high soll conlcnt itr $e soll
,'....: :'

lran h.rs lhe rrosl divcrse t)?c of ph)siograph,"__, climal'. tegclation and biologictLl productrvily'

\c. - -. I de r'd ;r'rd' Vor( r' n l'lo ol r'( 'r'r rr\ rec_ o

less than 100nr)1 of precipilatlon anl1ualll Nerrtt 50bo ot the rrca r' llc:rteJ rn n'ds of thc

counlry'$ith le\\ thrn i50 mm lainfirLl. l(10 Lrirers$rth100 i00nirn l!\\ th'Ln l)%rnareas

irh 100 500 nlm and I09,i, in afeis with rnore tlian 500 nm

Holoph)lES conslitute a signiilcant iart of the local llora in man'v parts ol the cornlr-!

Haloohi.tic cornmunnies are maillU localed in the vicinity ofdeseds' in the cenrfal' southem and

' c-n"rr'i fe r'" u"lia d Gulf'l Or' "niuuth eJlern pcrt\ uL the tuuntr) xrlo 3oJrrr

Hrlooh\ rc (ommunitie' are rnarnly trom Chenopodiaceae, Poaceae and Astcraceae and the lotal

nun'l.r.l f,ofoof,t,,. .netres in lf.rn ha\ been esiLmated to be 35'+ (2), which is 5 l% ol the tolaL

n"r" ,t ,f,. ."Lnirr OrrLcrent .petr€\ of Airiplex. Salsola, Kochia' Haloxylon ChenopodlNr

crc are pre\nlcnI o\cr l7 lnillion hectafcs ofsahie and sodic soils exisled in lran

l he ltcding r alLre of two nrajor halophvle groups, Chcnopods and Crasses is relatircly good and

has been recosniTed lbr manr- yerrs ('1,?.8)

Some halophyte communities havc very high grazing value bolh in tc _s of foragc )'ield scason

oip.oau.rionnnaint.t"lsofforagequa|l)(5.h) llLe\ephrrr' c\p^ecr'Lll) mcrlbers 01lhe genus

\||rre\.r, J oee . r-.rcid rrJa nred '^ de'pr<'o re''of the$u d rllc 'r 'r'('he
U.*,n"'"* of tf"t cenru.1, specrtr.,ill lor the purpose of pro!'iding feed 1'or animals (4'9) ln

;;il ;J.. this has been jone primarllv as a wav of improring rangeland producti\ilv' bv

supplemenling ard,of rcplacing the nativc vegetation (6,7)'

N{ostal1ificid]yestablishedforagehalopl|\acsinrllntedc"nditronsareShruhsofAinplexSpp'
'folal number of,^triplcx spccies has becn tshLllated il) ro be 400 Thrs t tsur! rs lU lor lran

'fhe usual nethod of propagalion and eslablislxncnt of saltbushes is the growrng ol ue nu$cr-v

sccdlings and latef planting in the field (5,7,13 )



l)r..i .o\ Lng :L\. hr)\.\.f. be \urcrlslul !lh.n cerr:rir pfccllrrion rr! take| su.h rj o!\ rrgrrg
lht s.eds. i,.:oikrng thcm rn r:rt.r lo clilninrte rhe sodiun chlo.idc lrlrd saponllls contarn€d in
rhe b.x.r,. that rmpcdc gemrirrtirn (6,8).l he appru.tch is ba\ed on larnre. s cxperimenrs s.rrh
\\,i)s ro a.hie\e iretter LLSc dnd hrliher retlLms lrom the R!aihbLe resourccs availabrlj dno rr)

l)roride sultrlrlc mlnagernent to rhcdi\.fse aero ecosystems.

l):rsIor:rl rmpro\.jlncnts afe cilrricd out in deserred .rrcrs through rhc planring ofioddef snrubs
sueh rs.\IripLe\ halinlLr5 Atfitlex rLrmmLrllfra and,\t.jpjcx tenrilbm)ls and aferiodoirhrce io
il\e !ears nilo* lhr vegetariol] (i rcgcnerare narurally $irhout anv jnlcrvenrior.

Lrdcf rarn led condLtions of Irar i00 1000 kg per hecrafc df] matrer producrion of rhis
haloph!'te has bccn rcponed (i.13) Undcrmean annual r,ttlllatl of 100 .100 mm the vicld of A.
halinLrs or A. nurrrrnularia and to sonre exrcnil A lerfrtonnr5 rs rLound 2000 401,t kg DM per
hecla.e per vear (7).Since fropagetion ard c\rJbl shrncnr ot Ar|rp]e\ \tccr(\ .Lfe of primc
rmportancc. and rclated research *orks arc meager and sporadic, therefore .1his \tudy $as cal|icd
ou1 l() examine .Seed ireatnent, sdrnily and te rperaturc inipacts on gennination bioassav ot tlvo

.. .i

2. N{ATERIAI,S ,IND I fTHONS

A laboratory exper|nrnt nras conducted to stLrdy the effect of hvo telets ot sodiun chLoride
sa|ritics S0=0 and S l0dsln ) and hro leve.ls ollcmpemtures (15 and35oC) on rreared sreds
(T0 dry and-lr soaked in distilled $'alrL tof 2-t hr ind \\.r\hed Nrrh drsoltld water) of
Atnplex hrlinms and At.iflc\ luntilbims. cenrlnatjon bioassay was conducted afier prepdflnE
saline solution by Llissohing calculated arBount ol r\-aCI ir dislillcd warer, on t0 ! 100 mnr
pctDdish lPDl fbllowing the lcchriques proposed b) Nanrrl (12). In each pD. 30 seeds ofeach
Alriplex lpecies drv and soakcd *'cie placed bet$een 2 litter papers. 5 ml of saline solution or
drstilled $ater was addcd per PD an the llrst day and thereafier, thcy added as necdcd.
Petridishes \crc Lncubaled. at 25 and 35"C. PD was checked evcry nvo davs to couni seed
gcnnlnrlion. Fxral seed genninnlion percentage, yield and plumule lengths rvere rccorded ar the
end of e peflnent. CenninatioD bioassay $as conducted in complerely randomized design
(t:rctorial) r'here cach treatment was replicalcd thrcc times. Analysis of variance rvas perfomcd
using \ISTAT-C and trealnent compared usjng Duncan nultiplc renge resr at
p:0 05.

3. R!]SULTS A\D DISCLSSION

3.1 Germination Bioassal"
3.1.1 Effect of Salinity
Genninalion percenlagc ol Atipiex reduced significanlly with increasing saliiiiy by abour ,109'0

(lable 1) \4hich is similar \vith findings ofSharma (l,l). Plumule lengfi ofArriplex also showcd a

significant rcducliLin of 19.20-i with increase in sltLt concentration (iable 1).



3.1.2 fllcct ol Tenrperature
Gennination percentage and pllrmLrle lenglh ol Atrlplcx rcduccd signilicantiy b)- 67.6% and
84 7'1,! , espectivel). \\ irh iflcreasing ienlperature froln 25"C] ro 35"C {lable 1). l{iyarnoto 110) and
Vengar (laj) reported best germiration at lower temperaturc than highcr.

3.1.3 l.llfect ofAtriple\ Species
Gennination percentage and plLLmule length of Atfiplex Ientil'ormis were superior b) 63.49'0 and
122.19/0 respectiveiy. compared 10 A. halimus (table 2).

3.1.4 Elltct of Seed l'reatment
Sccd lfcc|mcrl causfd sorre changes in gcnninalion ard plumule length of crop (table l), which
is similar with findirgs ofBeadle (2).

3.1.5 Salinit) \s.'l€mperature Eff€cts
Cennination percentage al each level of sahity ddareasPd significantly $,ith incre-1sing
tenpe.ature (table l). lhis reduction at So $as 15.7% i!nd.11 S'r $as I00%. Plumule lenglh aLso

had a significant reduction of 70.6% (SD) and 10070, ($D: \\'ilh increasing temperature, $,hich is
sin]ilar with findings of Nliyamoto (10) and Vengdr (10) :

l.l.h:alinir\ \ s. \. Sp(rir\ tttcct
Genrination perceniage and plumuLc lcnglh at cach *ilinity lcvel difiered sig icantly jn both A.
species. At S0 level. A. Lentilbrmis proved ro bc \upel|ur In gernrnatron biorssr) but at Sr its
plunrule length was higher (table 2). Same resrlts \\ere refoned b) Berdle 12) and Slaples and

Plumule
lengln().) ().)

52.63A

3.1.7 Salinity Vs. Seed Tr€atmentIftect
Gennination bioassay changed LrndiT. rhe efTect seed treatment and salinity interaction effect
(table l) SoakLng seeds in warcr parfomcd bcllcr in highcr salinity. Similar findings were
reported by Mozafar and Goodin. (l 1) and Miyamoio (10).
8) Temperature Vs. A. spcciei cil'eit
lncreasing temperature in both species resulted in significrnt rcduclion in gcnninalion broassav
(table 4), bui A. lentiformis pe*blmed much better in highd tcmpcralurc than A. halimus.

Tablel: El'fect ofsalirily, tcnperalure and thek inieraction on germination bioassay

Toeniesscn (15).

Salinity
(dSml

So

t*
Sr

Geflnination
(%)

51.04a
34.08b
,13.56A

52.22a
0c

26.11B

t'7 a

5.0b

llA
l5.5Ea

1.198

25
35

25
t5

t6

17.0,t8 2.5B

Means wilhin a column followed by lhe same leiters are not significantly diffefent at p =o.oj



I:rblel: F.llrct of sliinit]. A. spccics and rheir lnrcrucrion on germination bioassa!

Salinitv
(dS mi

Cenninatron
(11,)

lengI'r

11.2tr
4.8d
lt.7b
5.8c

So

S

A halimus
61.50a
25.5b
24.9b
17.4b

43.2A

26.1B

llA

r.8 u
Ucars rvithm I colunr follo$ecl bythe sarne lcltcrs arenorsigniilcantlydifterentatI:o.r-j

Tablei: Effect oIsaiinitv. seed treatmcnt ind their interaciion on gernination bioassa]

Salinitv
(ds mj)

Cemrination
('r")

-11 la

Plumule
lengrn

10.5a
1 1.5a

1.4b
8.2b

20.92a
11.67b

16.3 A
5.0c
0d

2.5B

({)

8 96rl

9.E3 A

.tr3.8a

/o )lr J) l{
Nleans within a colln l lbllowed bythe sanc lctte$;re not significantty differenr atp:(, o-t.

Table4: Etfect oftempcratlLre, A.rspecier;nd their intcmotion on gemlnation bioassa),

Plumule
length(x)

A lenlifbnnii:. ,.: ::52 35a 43.2A ilA
A. halinius :.:. 52.91a''.:::.52.63A

A.lertrfbnnis 34.08b
,\. halimus 26.480c

17.04B

N4eans lviihin a colunn lollorved by the same letrers arc not significandy djfferent ai p -o.oJ.

3.1.9'Lemperature Vs. Seed Treatment f,ff€ct
Seed treatment $,ith increasing tcmperature showed a posjtive inpact or germination bioassay
(lablc 5).

3.1.10 A. Spccies Vs. Seed Treatment Effect
Sccd trcatment rn both species had a positive inpact on genninarion bioassay. Cennination
percentage and plumule length on A. halimus increased by 36.4% and 1l% respectively, in
soaked seeds comparcd to untrealed seeds (table 6). Incase of A. lentifonnis soaking of sccds
feduced germination percentage by 1,1.7% but plumule length increased by 6.4% compared to

SO

SL

25

,Y,,

35

t,,

T1r

TI
'Io

5.6D

Seed heatment



-'l.l.lI Salinit\ \'s. Iemperaturc vs. See.l Irertment Effect
Inlfeasrng saliritJ- ir l5'rc (trble 7) had morc negarive impacts on genninarion brorss.ry In
unIrcalcd \ccds lhrn soaked ones. but a( l5 C, incr€asi.g sahnity resulred I dr.rstic reductioll ll1
blrlh rreatcd and unrreated seeds. Shannr (1.1), \tengar (16) and N4iyamoto (10) reponed samc

l.l.l2 Salinit! \'s. A. Sp€cies Vs. Seed Trcatm€nt Effect
Soikrng s..ds in both /\ species al etlch level of salinity mcreased genniration bioassay
comfared to untreel.d sceds. But \i'ith ircreasing salimty. germination bioassay in A. lenrifomis
reduced. while rn,\. ha[lnus, salxrjty increased jt !o sone extenl (rablc E). A. ]enriformis \1,ith
respect lo se€d lrcatmcnt and increasing salinity proved to be superior to A. halimLLs.

Table5: Etiect of tenrperatlLte. sccd treatment and iheir irtemction on gerininarior brun\sr)

Plumulc
Lengm (x)Tcmp.

Germinalion
(%)

25

)l,,
35

t.,

TO

tr

TO

TI

52l6a
52.9a

52.61A

r6.67b
t7.42b
17.04A

I5.52a
11 .11a

16.3A

2.5b
2.:rb

2.58

8.96B

9.8.lA

S!cil tr!ulrncnt

Means within a column folloned by

Iablc 6: Efl'ect ofA. species, i6€dlirgalmenl and lheir interaction on gennination bioassay

Plumule
lcngth
(nnn)

A Ieniiformis

t,",,

A. halimus

x

46.61a
t9.8b
3,1.2A

22.36d
30.5 5c

26.:15 B

TO
'IL

TO
'fr

i4.58 9.0B12.6b
l3.4 i a

l3A
5.5 3d
6.13c

5.88
I5.2A 98A

N,leans within a colunm lollo$ed by the same letters are not significantly difterenr arI' =(r.r)J.



l.rblel 1-11ect of s.rlLnrl

SalinitY
ds n, ')

tLrre vs. seed tfcaimcnl 0r

a;ennination Plumule Cell indrron Plumule

25
l5
t5
i5

53 3la
l l.t 3b
5l isl1

0d

52.lla
34.81b
53.06a

0d

18.0a
50c

l6.ll ab

0d

i\4e:Lns \r'ithin d collnnn follo$ed by the sane lclters are not significandy differen! a!p :o.rj.

Eitccl ol salinl vs. seed treatment (To. T
A lentifon1lis

S,tLirily
(dS m'

Ccmination Plumulc Cermination Plumulc
lencth0n

16.oab
5 {)c

l,+.3 8b

So
to
TI
To

66 6la
56.,f8b
26 61cd

l6.l3d :.
i!.od i.

,. 8..Je: -

20.0d
31 .1c

24.1)cd
5.67ef
5.5lef

Seed lrealrnent

l\'leans within a colu nr
T, 23.06d ..9.r;
i"rl""".i L" r1*' *rl.1.lffiiFiot

\:,

30.0c 6.6e

significantly diferent atp -o.oJ.

4. CO)( | | :\lO\

Halophytcs consntute a good propornon ofthe total llora of lran, and 1itl1e has been done on

|hcir propagaiior utilization and p.gteitial qses. Although these arc very tolerant io s^linc and

alkali condilions, but as shorvn irilthjs ttLrdv at gcnnination and eariy scedling growth stages.

they seems lo be sensitive to irlcrddsing''.salt and tenpcralure. Therefore, siralcgies to overcome

thcse problem can be achieved h1'lonsidering proper managcnenl for A species with rcspect to

ihe divels agro ecosystems in gidqr to achievc bctler use, higher retums and good consen ati,'n

praclices fiom the availabLe resolLtces.
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