
B ull, ?\tc.,4grir. C\iro t) it.,5 3
(2002):265-274.

}jI.}.EC'TS OI OSMOTIC PRIMING ON SIifD GT,RMINATIO\
AND SI,EDLING CRoWTII OF BERMUDA(;R{SS

((i\ladon dLtctiou L. ) I:NDER SALINE CONDITIONS

(Recei\ed:3.1.2001)

Bl-'

A.t. At-Hrmaid

Colley ol Agritulrure o)d Lctetinq$ )Iedicine.Kt'1g Sdud
{,ttit.r.\it},, Qassim D}.unLh. Buricdnh. Soadi ,lrubia

A3\IR4(T

'lo stud\ thc effcct of seed primin.s on germination anil
sccdling g.o\ith ol bermudagrass c\. Common Ilermuda undcr salire
conditions. seeds \rerc inmersed in a soluti.rn ofi00g pollclh)lene
gllcol (l'LG) 6000 dissolved in a lirrc ot'disdiled rater lor I or l
da,rs at 15 al. Primcd seeds \\e.e either immediately plac€d. or
surlacc dried and ther placed ir1 Pelri dishcs containing 1000, 6000,
9000. 12000 and i5000 ppm sodium chloride (NaCl) solrrion.
Rcsults sho*ed that sced primrrg firllo\yed bl irnnlediatc so$inc
improved the fiIlal ecnninalion percentago sig ificarlll, in all 91o$lh
media. $'hereas thc colTected gcmtinalion rate index (alCRI) \r.rs
improvcd b) seed priming follo,'red by immediarc so\\iDg in almosr
all salii. soluri{)D treatncnrs. [n general, seeds primed for 3 da}s alrd
immcdiatel! placed in the gr(n\lh mcdium crhibiled rhe higtrcsr
!alues ol'seed geminarion and CCRI. h comparison uith unpnming.
fiis treatmcnl also inlprotcd piunruic growth signillcanrl]. t herelire.
the obtained resuhs indi.ate that rhe osmoco.diti{ring of
bernrudagrass reeds \1ith I)[(i lollorred b),- ir)rmediate so$in!
improved seed gcmlinarion and secdling gowrh under salire
conditi(rns.
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I. INTRODLTCTION

The soil enviroDmcni is olicn not conduciYe to rapid

,...,,*;:,' urr,l 'ccJlir'- proutr' o' or'nr 'Jedt Ph\5iLdl 'nc"'
::i :;;. ,;,;;;'.;. er.." or Jetli* or\\xrerJnd 'arrr;D' cdr all

;;;'.-,'';'i.., \ccd s<'rn:nar:o' anJ'eedlir'g (rer'cr'''' lr i' n r

l,'.,.,;".-ii.,.""i. riar thcr' ra'e b'c11' \ anemor' ro.dL'idrl

;::;";l:. ;;;,; 
",,,. 

:n o"dcr I^ ' 
irpro\( 

'celr 
pertormrnrc i'r 'trch

:,.;,;,,i;,: o;. o' '",:rr prc^o* ne <<o r('rrmerr' i' o'nror:L

conditionilrg or priming (Her-decker e' d/ i97-i)'
' " 

f,r."ri.o h". ,rprot; \e(o \reor' panieularl' urtdcrrd\!r'c

,eeJhJ condrt or' ''.n o' Io" r(n pcralure lPill c' r/" lar)r'

i;:;;;-irr, una vo"ov ?' d1'' ree2)' metric str:ss (rretl1l
;ii;"i;;-rl ",J ""ri"il (!{eibe and Muhvaddin le8T aod Pill

r:t o1. l99l)." * 
se"O treatmcnls iollowiBg priming' however' can altect

',tl'couen' :er.':n,rio" '"'pun"'' 
ll primed seed' arE lmn'lerred

;,-";;:- ,;; orr,rin-' 'luti"r' ro lhc cerminlrion mccrLrn'

,."ri,r,;"',l, i. 
".rerap,dthar 

d1in-t"enrb(for(planrrng'Prrl'
icxr, ana BurrLli r/ rl. lqqll."" -;;.'.'. .n. .r u,''" ld'inq rh( 'omr rercidl apol:'rt'rr ' '

""".i ;;i;t. 
the variabilitl amtmg the diftbrcnt Pla't species and

,,".i",i.. *io'"o,.r. .:l,rrr"n sale u'ualr\ hd' d reldrr\el) IiP" \arl

l.\cl\ csnicla'r\ in orid arrJ *mr_:riO '"!;"'nmenli 
Bl'l'i c^ulo

i..*r* '..1 
':.r.;"ar:'n ano 'e<dl'nc !'Ioslh rherefo'e lhc

.'..""-'"at tri, ,ndcn"len ro'nttn:j31c lne crlccr ' I Dri-n;ng on

g.nninatiun and 'ccdlinc gro*d' 'l b(muddpass (e(d\ ul'ocr

salinity conditions.

2. \LAT[RIALS AI'iD }lETIIO1}S

lhcrrc.e'l'rud) $,r'iJrr'ro'"lJu''rrq Jqo ri'1'('l(r_'
\ i."ii.;.';"" 1.,",i,.,r.' 11'r 'in'' k nj ' ''d r'e'r: ' 'rl*rr
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Branch. Buricdah, Saudi Arabia. Seeds ofbermLrdagr.ass ((.r.norlor
daa,"lon 1,.) c\. Co,nmon llennuda, were primed in a solution of 300
I pol),cthliene gllcoi 6000 (PLC, a *,ater solublc \-\arr solid.
(C2H4O)nH2O) dissolved in a litre ofdisrilled vrater lor j or 7 davs
dr \ { \fierrl'dr. lhe,e.d, qc.e uash<J rhuroughll $ilhdi.li,l(d
$ater and then either immediateLy sown or surlace dried and kept al
room lemperature( 25 C)io be used later. Hundred seeds oleach of
these lreatrnents Dere placed in a 9.5 cm Petri disi on a doublc laver
.,f \\ J.trr1 \. . I ilrcr p.rper rr, irencti s rr., n ml ui.rilted lrr.i a.
a contmt or 3000, 6000, 9000, 11000 and 15000 ppm sodium chloride
soluliolr. Each treatment \ras rcplicated;1 times_ To prcvent watcr ioss
b! elaporation. a thin laycr of Vaselinc was app,iedtothe inside
surlac€ of thc Pelri dish cover rim and then ihe dishes were enclosed
jn a transparent polyethylene bag. Petri dishes rlere arranged ina
randomized completc bloc( design in an incubator controlled at 301
1 C. illumirrated bycool ilhite fluorescent light (l00gmolem:sr).

Seeds $ere considered to have genlinated rlh€n the radicle
length *.as at least 0.5 mm- usiug a dissecting microscope llttcd \,irh
a microfteter. Genninated seeds \rere counted cleryday u lil Do
fuflher germination ocourred for fire suooessi!e dals.

Seed germinarion rias dctcrmined. Thc corected germinatior
rare index (CGRI) (Evetls and Brmside. 1972:andHsuerdl, 1985)
was calculatcd as follo\ls :

Sumaion .ldaill gc.minarion ,erdnlilre X 100
c(itI

Total number oi {la)s of e.mnulion X finatEcmi.ali{rn percentage

fo stud) the clfecl of osmoconditioning of rhe seeds on
secdljng gro\\th ol bermudagrass under different salinit) levels. lhe
treatment which had the most signircant primiDg eff'€.t ol tle
previous experiment was utilized. tlnp med seeds. and seeds primed
tor i daYs and so*n immediatell, were puf in Pctri dishes lined wilh
Whathran No I fiher paper moistened !r ith dislilled ryarer and kept ir
an ilcubator at l0 : l'C. Whe[ those seed-( ju\t slBrted 1() germinaac:
as ihe radicles stnrted to appcar (05 m Ieng!h).5 seeds \\crc
transtered to each olthe Petri dishcs conrairine ahc saline sohrtiors



-168

Plunrule lerlgth was rneasurcd daill for 6 daysl the mcan llunlule
lcnljth of -ach Pet.i dish \ras .alLlculated.- 

Th" dr,u \\ere subjecrcd to anal)sis ofla alce according to

the proccCures outlincd b} Sncdecor and tlochran (1967)' Duncan-s

mulliplc range tesl \!as uscd fbr conparison betwcen mears'

]. RESULTS AND DISCT,SSION

The obtaired data clearly rcvealed IhaL rcgardless of seed

D11mrnq e:1..'t. final ge-nrirati^n pcrcenlJg( ul'b'rmudagra': 'ccd-
ui. .i-,niliJ3n,l\ r<duccJ l. 5alrnirlerel ilcr'a'<d' I able l r' l''n;
distjllei *arer as a Eo\th medium. osmocondiiiLlnilg thc seeds alrd

inimediatel) so\iirg them resulted in the highesl inal gcnninalion

Lrerien,a,:. \'' .lEnifi,anl d;l'lcrcnce' scre lorrnd hel*ecn Ihs

,^r'r'ot "',a re(o p;irrtrng lollo$cd b\ -urlacedr.\rr'' Re'ult"l-"
sho\\ed tbai the duration ofseed primirrghad a significanl efiecl on

the final germinaiicn perceitagc. \\ihen sceds *erc innnediatel)

.n*n. ,""J. primed for 3 da)s \"cre significantly highcr in

gemrinalion thxn those primed lor ? dals (Tablc I.i'

Priming seeds fbr I days and iilrmediately_ sowi'g thenr

resulted in the hig,hcsr final gemlinalion perc€ntage' regardless ofthe

salinil levels. l his treaftenl also shol\ed a moderate declinc in the

fiflal germination perccnlaBe as salini'.y_ letel incrersed uhereas a

rharp decline $as obtained wiah the olher seed priming trcatments

(Table 1), resultiBg in a siglificant intcraction between seed prlmlng

and salinis Ie\els.
The conecied qernrination rrle index (CGRI) which hasbeen

used to compare the relaii\e rate of-qeflnination (Hsu el dl 1985)'

llas not impro\cd b) secd priming \!hen seedsuere gemrinatcd in

distilled \rater (Iable 2). I Io$ er er. sign ii cant 1) h igher CGRI values

$,ere exhibited b\ seeds primed 1'or I da)q and imrediatcl) sown in

comparison with unPrimed seeds for all salinir) l$els (Table 2)'

CGil decreased gradualli as salinitl lercls incrcased, [ith the

aforencntioned treatment ha\ing rhc leasr effecl' '\ signiticanl

inreraction was louod betuecn seed prin1ing and salinitl lcleis'

Compa.ing lhe elfecl of prinring seedi 1or I dals and

lmmedialel) so*irg them *ith Lmpriming. shol\ed thal plumule
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length $as ,ot aflccled b)' seed priming when dlsiilled \\ater $as

usc; as a go\,th medium (Lable 3) ln conlrast il improved the

plumule lenp$ *tren saLiDe solutions \\ere used as gro\\th nledia As

cxpected. plumule lengh decreased Sradoalll lrith the increase in sah

concelrtration.
lmprovement olsecd germiralion b) seed priming under saline

soil or irrigatron l\a1er \tas also rcpofted fora lariet-v ofother pla r

.p..re' 'u.il.. rnd \luladdin. l08-:rn,l Pirr "r 
J/ 'qqlr' lh'

\cr* ell((l ,, ..-d On:rrp dfler p-rlIrn! un \ee'1 ''rerP'n\e $a'

obscned b] Dalison (,l al (l 99 l). \\hercai Pill el'r' (l 99 I ) reported

that sorirrg seeds ol high moist'.rre content (primed seeds) $as an

e:ft!.tive strateg] to impro\€ find germinaiion under salin€

conditlons.
For thc effccl of primi[g period. ila.degrce and Emmerich

(1991) ibund thal oplinlulll gcrmination Eencrally occuned with seeds

Dr Inci .rl 'r,!h \ar(r polenl13l fur3'honireriud ll'irarfee'srrhlhe
i.'"r'' ' r 'r' 

pr(r(nl 'rxd) 'r"ie prirrrrJ 'ccd- l"r J ra\' arJ

irnmedjatel! so\riog thenr resulted in a significantiy highcr

qerminatr,,rl pet((ntcgc 11 ablc I )
llre irt'err "l prrn'ins or, imnro\inF Jermi driurr (ould \'

attril-,uied to the exposure ofsccds to an external water polential lo\)v

enough to bring about pre-genninativc ph)'sio)ogical and biochemical

actirirics {Bradford. 1986). fhjs could invohe a marked incrcase i;r

protei.r- DN,\ and nucleolide biosynthesis (Bray cl dl, 1989) andior

ihe ,eplu"emeut of the danragcd ibosonral la\i-A (Davison el ol,
1991).

Rtrsed on these resulis. il could be concluded that osmocon-

ditionin-s of bemudagress seeds lvith PLG nut lorprove the leed

o.r,n'nuii,,, and .ccdl:r'e sr,'sln ol b(nnLrJtFd'- undcr -arinc

iondition,. lheret. ic. 'l i' r(-'rn'trenoeJ lo prim< bcrm 'da,ra*
seeds for I days with PEG follo$ed bI direcl souing \rhen thc

irrigalion water and,or thc soil h:rs a relalivel) hi8h sall

d.RD!'ERII\CES
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