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ABS:TRACT

Post-anthesis drought has a commoD dmstic effect on wheat

grain )icld in arid and semi-arid regions, mainly throlgh its

deleterious eliecrs on grain grourh. Chemical desiccation has been

prop()scd lo simulare poslrulthesis droug]rt and to enable *heat
breeders to select firr loierant genot)pes in the iield. lhis study $as
cond cted to assess the etfeoti ! cress ot' early-generation seleclion for
iarge kemcls under chemical desiccalion in si\ crosses of spring
\\trcat l7i'tticut llerri]rr, L.). Desiccation uas applied Itl days afier
anthesis by sp.aying plants io full wetting 'rith potassium iodid€
(0.a% */v). fhree clcles of mass relection for Largc grains \\ere
imposcd on F-j, f.. ard Fr gcoeralions in desiccaled and non-

desiocated plots. Thc selected seed bulks from the difl€rent clcles
*ere tesied rolleciively in the final season under both potcnlial and

posi-anlhesis drought corditions. N{onitored response to selcction

showed ihat chemical dosiccation conlbined \yith mass selection

cffectively impro\ed kemel Bcighr undcr post-anlhesis drought.

whcrc a gcneral trend ol consistent irrcrease in kernel weight $as
obscned *,ith ad\aucinll selectioD responsc c\!les. ln conlaast.

selection pressurc lor g.aln filling nder porcnrial cooditions (wilhoul
desiccarion) \\xs non cilicri!e in illrprr*inu kemel *eight under
posl-anahesis droughr. tlLr\\e!cr. seleclion iirr large kcmcls \}ithout
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desiccation was partiall)' eflecrivc in increasing kemcl \!eight \'!hen

plants \\ere tested under potential enlironment Additionall), mnss

selection for large gmins causcd parallel rcsponses in lest wcight and

grain yield \\here selcction for iarge grains under desiccation

simultaneously improved kernel lveiPht, tesi weight. and glain )icld
uDdcr post-anthesis drought. Furthe.more, jee'l bulks jelectcd wifiout
desiccatjon te ded to have a relativel,!_ ]o*e. test \\'eight and grain

)ield \vhcn subiecled to post-anthesis drought comparirg tobolks
scleoled and tested under strcss. The eflectiveness olselection lor
Iarge graini under dcsiccatioD $as further conflmred b) sig]lificanrl)

iess g-rain illing injury lor the early-generalion seed bulks selccted

undcr desiccation llfien tested undcr poslanthcsis drought. Similar

corespofldent differences in test $eiElr aDd gxaii yield injuries were

obsened among the tested secd bulks. Ihe studY demonstrated ample

senetic variation among and wjthin the sludied crdsscs jn the abiliq
tu utilize stein reservcs in !!rain ljlling &Id lhe eft'ecl;vcness ofcarl\'_
generaiion selcctiolr comLrincd ritlr chemical d€siccalion in

identilling genot)pes superiot in keruei *eigirt, lest wejght ard grain

) ield.

Ke! word\: chlhicdl desict:dlian, earh,-generdtion \elcctbn' gtditi

filling. hhe.i.

1. INTRODTiCTION

Breeding f.rr droLrght_ioleranr \1heat cuiti\ars is a major

objectivc in arid and semi-arid regiorts olihe world due to inadequate

precipitalion, shonage ofirrisation walcr- and high $a1cr demand lbr
c.op elapotranspiration in sxch climales. Additionally. the high \ratcr

consumplion duriig the vegelatile stages of\lheal gro\t1h. in lhese

environments. ficquentl) results in depleted soil sntet. which is

requirod later for gTair delelopment. Therefore. post-mlhesis water

dcficir is ver) oftei in such environments (Arraudeau. l98g). Hcnce.

identifying plant traits that IniSht stabilize wheer qrain lield u der

posi-anthcsis drought has become a common objeclivc Lrr bo trheat

breedcrs and phlsiologists. airain filling, parli.ularl\. is seriously

atTc.rell bl posl-anlhesir warcr deiicil rcsulllng in shrlleied grains



dnJ dra.tiall\ -LdLJed -ra:r, \;elJ rs:bdatta toa,1a).,hi.ad\er.e
ellc(r oJ po5t.dnrhe.i, d-oupn{ r_ r.tinl\ rtrruugh hindered
pholos),nrheric acti\jties leading to ,lorrug" in ussi*ilit", i"loi."Jlbr grarn posrh ,BJ. l(.1.1 lool, urarn f:ffingrne,, in..c.lingti
0(pend. or the co-r-,b11,.1, or \eg<rb(i!c ,c.ene. ot J,(im.ldk. l;;l
are remobilized mainh from plant stem io the developing grains
(Davidson and Chevalier. 1992). C"notl.plc va;ation i-n 
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capacit] for girain ijlling lrom stem reser\es, especially under s;ess,
has been reported for wheat and orher ce.""f, iN;.of", unA frin"r,i993; Blum et al., 199i: Schnr,der, 1993). Ilo$.ever. identilvins
ecnogpe. pu\.ss;ng lrigh capacir\ ror erain fi ing under f.<rd .irc.sr. ldndr(apocJ b] !he urali. llarur< ot Teld en\ ir,nmcrt, L( ec(dr<ll;
and Grando, 1996). Clrernical desjccation has b""n p.ou"a to U"
effecti,rc 3s a simuhtor of pcsl-anthesis drought stress *here it
ensures a plant depri\ation from the iransjeni lhotosynthesis. anJrhcr([or(. hd. heeo uscJ o. a rrrenin3 terlrrique I., p,.-rn,,,.. .
0rouc,hl rol(ra ..e unJer oollmum teld ..nJiti, n. \'t udl.* ano
Nlucho$, 1990: Hossain er ut.. 1990)_

. 
-l'here are i\!o opposing vie$s o11 ihe generic theon, underl).ing

sclcction. fbr _,-icld in eartl generatlors ofcrosses in,.if_pofUrui.i
crops_ One vie* calls tor dela\ing selection unlil reaciing nearhomozygosil in late generations 1Kroft, 197:: Mcveny and ivans.1980). TIe opposing r'iew assumes ihal tf," ,rrort a"'.;ufrf"- g"""
colrbimtions ca bc identified e\.cn in the hetcrorygotes anj theproportion of planrs wilh these conrhinations dccrease_s ,apiat-.:.,l:irL
advancing generations that might be Lrsi il nor selectej io earlv
s'encrarion. (Rarmur.o|r lqg-r. Il, qc\(r. *r.ral .tud,e. ;;
repuflcd .uci$5 n .el<cliur dn,ong ..ro\\e\ u.inL: ear r grrr.-ari.,,r
'e.lrrrS ( <i gh 1r Jl.. rr),r0). $htlr.arh-Fen<raLi.r. .<tc.rr., r,o. r i..o
l\-:li', l. *.: J.i, bc( rrequ.nrh ire (-ri!e rtnon. ,o-2, .,i..p.
ia I lher(lbr<, man\ brccd.,..lld nh)..u1, L n.lr.\< r,rup. ,(J r1(

olt\r..,.nDle tr.,rr....e .:er lrnnrou.err,. r ,.ie.J-pole rlral, ,(lect .r c"..eri:l tn cJr \ rrtr(Jrlto r. rrln(r tn.n,. Lld ir.cl.

l^),;'*!.i :, u... 08i. r rrr ,rrmor.. o .r.rh rt ,np.o,.,.,,",.ng
eall\-cencralron ma.. .eleJr,Jn $jthjn .esreJaI ," C.o5... ha, beei

:p:1-.: i".:,*l': j." r,.r,ec,r $(lshr",d h,ih,e(d.ne.Lt( _!ra\i^'n ^el 
(l.cn,ni J d \4ar..atl. i,,oU.. ror l.r:r .1t. ric 1,r,r ir, in r.,cai
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(Dercra and Bhatt 197,1), and for large kcmel size in wheat (Blun1.?t

d/.. l99i r Saadalla. 1994b).
The effectiveness of mass selcction in eariy generaiiors b)

utilizing chcmical desiocation slill needs more elaboration where ii
could hc a useful approach for imprcving grain-filling abilit], under
post-anthesis stress. The objcctives ofthis study \{crei i) to integrale
the chemical desiccation lechnique into early-generaiion progerr\

selection oivarying orosses. ii) to inlestigatc *'hcther mass seleclion
lor large kemels in chemicall] desiccared \rhcat bulks- comparing rc
non-desiccared, *ould iead ro dre improvemenl of Sain filling under
actual tield drought siress. ili) to slud) the inrer-relationships aDron!!
grain tilling capacit)- gain lield. nnd tesr 

"eighr 
in carl) (F2-F5)

\elected \Yheai bulk populations.

2. MATIRIAI-S AND MITHODS

Si\ crosses ol spring wheat iTriticum desti|um 1..) \ere
conducted bv crossing Sakha 69 as a common female pa.cnt io cach
ol Yccora Rojo. Ncwana. Canuck. Sakla 8. Gir.a 160,andGiia 155
(Table l). Sa ra 69 is an Lgyprian cultilar wilh a high fiielding
potcntial. Yecora Ro.jo is a *idcl) gioun culti\ar in Saudi Arebia.
rvhile Newana and Ca,ruck are introducljons lionr lhe US,{ wirh high
tillering abjlit) and are known to be rclati!elv drcuqhl lolcranl. Ihe
orosses rvcre iniriared il] 199.1/95 season in apd\ate l_arm ncar la.ta
Cii) (10' .11'N,30'59 F-. 100 Alt.). Flgypt. wherc the Fr's seeds

wcre subs€quentl) ad\anced in I995196 season to produce enougi Fl
seeds. |ield erperiments on F,. Fi. Fr and F, gencrations oithe six
crosses lrere conducted during the *inter-spring scasons of 1996,/9i.
1997/98. 1998i99. and 1999/2000 at the Agricultural Research
Station of King Saud Unjlersit) al Dierab. near Riyadh (24c 42'N.
44" -16' E- 400 Al1.). SaudiArab;a. Thesoil t),pe at the expe rimental
sitc \ras sihy loam ll),piL' Tofiiorthe ls) alrd the experimental plots,
unless trcated. wcre kept under the recommended opiimum orop
managcment- Prrt of the seed bulk of Fr and each lbllo\\ing
generalion. which was used fbr planting. r\as kcpl itl cold storage fbr
final tcsting- The Irr of each cross was space planted in fLrur plots.
each consisled of 6ror-r's. 5 m lons. and 0.3 m apaft 41 iuthesi!.250
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spikes \\ith similar dale of anthesis \rere tagged in each plot ro
eliminate ihe effecl of anthesis date on grain size. Ten riars after
anthesis of the tagged spikes- chemical desiccation was applied nr all
six rorvs of t\r'o plols of each cross. wlrle ihe other two plors \rere
kept unlreated (\ithout desiccation). lhe desiccatjon lreal.nent *rs
applied hy spraying the $hole plant canopy Io full welting with an

aqueous s(rutio| ol poxlssium iodide (KI. 0.4% rr'r) containing a

[etting agcnt (0.2 mLl dclergenl). lhe dcsiccanl was applied at a rate
of 125 mlh using a hand-held boom sprayer allowing spray
peneralion i.io thc \\hole plant canop--. For better control o\er lhe
chemical dcsiccaiion e{fecr. one ol each adjacent pair ofplots \las
sprayed *ith thc dcsiccant. $,hilc tlrc orhcr \!as kepl non-treared. At
maturiq. thc lagged spikes \\ere collecred and scpararelt- fireshed on
a plot basis. The separate seed lots ofF. andeach olthe lol]owing
generations \r'ere subjected to mass selection under l.!vo parallel
progranrsl selectid for large sceds undcr chemical desiccation and
selection for larSe seeds !vithoui desiccation. The mass selectil)n $as
perforrned by passins ca.il plot sa rple over a 2.4-nnn diamerer
soreen lo remove very small kernels, and then a 3 6 mm Ciameter
sorecD !!as used to separate the large seeds lrom rhe remaining
samp,e j'he selected largc-secd bulks oa }r's \!ere seeded as Fl
derivcJ Fj and F{ bulks in I997,'98 and l99lll99 seasons. respectively,
\vherc furlher two c\.cles of n]ass seleclion. follouing the same
procedxres. $ere peribrmcd on spikes rith uniform flor',crinr ilare
l'he \eparation of large secds oi each seed bulk $as \erified b\
((ord,-t rhe \<m.l'.ci:lrr. lrL<.e'<c'ed drc rc' ir i. g e<J,. I ..

as mean oi t\\o 200-k!mel samples lhe larpe sccd p.,rtions ranged
fronr 6% to 25% ol thc tolal \\eight ol a seed bulk rlepending on
.rlr.tron pr.',ra.r c'us. r-J -('<itio i -\.|e,

'Ihe selected 16 largc-seed bulkr (6 crosscs x I clcles xl
trcahnents: dcsiccaled and noo-dcsiccated) in addirion to th€ir
respectivc Fr base populations and fie paie t cu lti\ ars were tested in
the \\,inlcr-\pr;ng season of 1999/2000 under both posl-anthesis
drou.qht sl.essful and non stresslul (potential) f]cld environments. A
Ialol( ofspiit-plot design in randomized cornpleic block arrangemenl
with lour replications !\ias used. The main plors \,,ere allocated for
inigalion treatrnenls ( post-anthesis drought at)d oplimum i(igarion).
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while the tested seed bulks Berc randoniTed in sub_plots ol g rows, 2

^,-lT ",.:.'l.,,, 
,. apur rlo .e\,(o s.r a .".ii,: ,,," n, ,ii\!eo m \4rde borJers \lmr \urE tr

....t' ;n,* atn'.,",i,i,t*,,,'",' .#ll,T'1,,;,H:.t;::,i;:L:*';uitu n(Imeah l,h I tre ,lrc.\d tr<aln enr. :_rsat;on.\a. haJtcJ..dee t(.ul , L In ,e\<te f,,qt.rnrlc.i. dror!l,l\on..rgn.t.cr. I dLnt;'l l mr. j $d. rc.<i\<d ourins the pe.,od tr.rnh<adinf u m"rur r-1. .,. po.l-arlle.i_ drulrgn, .,.... 
".. ;*pn;:;r;;b) rnnr.roriJ \ur sdl!: (,,Drenr rhr, ,n,,*eO p.rc.,,r p a,,t ar".lrt teualcr (s\ !rdl..'0 . r.alcularel as prrcerr utrne u,rtiren.e o.r*."n

,,"^ ':":-:1ri.,,, " 
{ictd capd(i5 dnd ir. !onren, ar r..tr irrF po,nrr. rn

'.r_r'., r:4-.lr<..ed rrcaFnu rtolenliat .onJ;liun.r. inigai;.n "^dfplr\d lo rd (ain pld :rrdiidblc uarer ah,,re oO"" "r jr, r,,r.lamouilt.. ,{t hanesi, grain yield was a"t"""ln"a f.orn ttr"."ni.ut io,i.ro*s of each plot. Tcsi \reight (\,olume weight) ras csrimateJ fJaconslaoGvohrme santple (abour 250 nl) a"a .*"f.rfx"a 
^ f.,;f"g.r_.

, Thr(( .(le.tror.-rc.Don.!.\(i(\,or,-rE,cdrI 
n qcred(\!luD..rl

::::'" " I 
jrnd re.oon.c ir i rc,-rc rr. \c,e(r:,n ll l nj.\tr(\Jrnn(e,.' t ((\.te[i.bnd,ct(Jrion ir ].Jnd j<.pon.erI t,.,c.cl.Ill,. Ih< re)DU -e to relc.,; . $r, ro.rDared a. dit,<rence beruecrrrr(' truan ut J targc \eed hulr of arr "dran;ed gc crati.,n ano it,respeclive I., base-population ,nean of"r"f, 

"."r..jn 
tl" n*f t".iirn.-ir,,r. ,h( p,J.r-dnrh()i. dr,."thl i,,l ." 

",,. f,"-.p..,f."..JU,liqrs e.r'flalert ll,,rn rl\ perl.rman.c ^t.a.r,c.\d plot (\,.<,ali\c.,j
l:..1:.1.:"* i, n^rr<\.cd pt,\r r( I sirh,n ,n" ."r. .pti.ri" uno(ircu ared ns per(e .t i,riLrn d.rotJ;nglo lJlLn,.r.r riqg i;

%lniurj -l(C S),i rl x 100
I hc shndard nnalyses ol variance and the llnear relatjonships

JmJne rh( -ludieo.ra,r. $(.e n<rf-r.<d ,r irgr.q;.r1131 y1u1r.:.\r 1r.r! (\{\. i \\ lnrlit.l< lnr. qol, \lein d .r.r.c" ;.r;
lesred b! 1.Sr 1eqr.

3. RISULTS.4\'D DrSCL:SSION

. . 
D.liercrr.c. .,, "cJI(, $ciBr I rrre lir,[ .ip riri-anr .rmony(ro(se,. \ct(.cltor (n\it., t,(l . "r,.r ,rrecr.,,r.".1 ,...tr....::ulrd:r



-8-

both post-anthesis sfessed and potcnliai environmcnts ('fable 2).

Average kernel weiltlt of thc sclectcd 1ar8e grain bulks ai the

consecutive seleclion-rcsponse cycics is p.esented in Tabte (i)-
Avoiding the lluctuation in genemlions mean (Falconer, l98l).
respons€ to selectior \ras exprelrsed as diflerence lron1 L ba!e-
population (BP) mcans of the difTerent crosses (Blum et a1..1991).
Furthermorc, lbr bclter evaiuation of response to selection, the

sclectcd seed buiks ofthe difLrcnt cyclcs \lere tested collectivcl) in
the final growirg season in borh drouSht-stressed and non-sucssed
plols. Selestion ior gnin sizc under desiccation effect;vei-v increased
kemel t\eighl undcl droughl where the accumuiated response in cvcle
Ill resuhed in signilicanrl-v positive increase in all crosses as

compared lo their respeotive Fr base popul:rtions (lablc 3). The
gcneral trcnd for lelecting u11der desiccation and testins under
drought $as for a consistent increase in kemel $cighr from lhe first
rc the second or thc third cycle. depending on lhe cross. ln the
S69/G160 cross, a siloificanr responsc to selection was observed in
the flrst selection-response clcle. vhercas io most othercrcsses, a
sigrlificant response was revealed altcr the secord clcle- Ihe
.fGlii\encis of selcclion under d.jsiccaiion lor sustairrd kcmel
wei!d1! under stress * as a lso reported by llale) and Quick ( 199i ) and
Fiurn .,,/. l' ro I J. D,llcrenic5 drrung \\hcar ecnoqp(\ i4 .u5rdi r,,.9
large grains Lmder post anthcsis drought md/or chemical d€siccatir)n
hale becn asc.ibed to genetic \.arialion in lhe plant abilia) 1() utilize
shoor 0nainl) stern) rescfles Lrl'.arboh)drates. Some genol\pes ha\e
high abilir) to remobilizc thcse rcser\cs ro dre dereloping grains
1\hilc olhcrs possess less abilii\ lliossair !i ,r1.. 1990: Pheloung and
Siddique- l9q1).

Selcction for large grairr' uniler f.Ienrial c.nditions (\\ithout
desiccation) did not result in an) significai{ if.rease il kemel weight
(hen the selected bulks \\ere tesred under droilgit condilions. A non-
significaot fluclualion \\'as obser\ed in response to selection lion a
cycle to another in all crosses (Iable 3). Similarl.v, seleclion 1br large
grains under ohemical desiccation \!as non-clfective i incrcasing
kcmel weight when testing wits made under potentral conditions \\'i1h
c\en non-significant negative fluctuation in rcsponse to seleclion as

observed in the cross S69r'G160 (Table 3). Thcse results enphasize
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that selection for grain filling undcr potedial and jiressfirl conditions
op(rr'(. oi Lrt'\'r,r ...1,-(. '.' thr r.,u,r(Ll a-.illrildr< ih.
.(l(.1',r' Dr.,..'( t. : -: jI- |,iI_ u,d. p i.nri.,, Lnr,run.nLr,r I,.t\
up(rd'. , n lct(Li. lf..J.ttrc. dr.r. .I ra.r.,-( nrfc.r:n; rre
availabiliq olcoincided assinilate, such as pholos\nrhctic acd;jt;es,
phloem lranslocalion. and flag leaflonge\il (Ra$sonr/al. lggj).
Ilowe\,er. under posfanahesis drought. the sour.e size ofthe a\ailable
assimilalc has been reported to bc rnainh dependablc on rhe capaciL.
of thc plant to urilize srem reservcs ir addition to the ;bo,re
mentioned factor\ (Pheloung and Siddiquc. l99t).

Table (2)i Analysis ofvariance for kernel weight, Xest weight, and graitr yield unaler
d

Source df Mean squares

Test Eeisht Graio vield

opt. Stress opt. Stress opt.

135.9" 3Z-4" 76-6 .18.1" 1,67" l.4r
23.0" 7.8 6.6 0.79" o.27

Crcles
t0 0.{ 1.2 2.1 5.7 0.07 0.09

Selection I 67.2" 40.6" 206.4" 75.1" 4.65"' r.09"

Crosres x Sel.
[trv.

t.7 l5-s 2.0 7,9 0.05 0.17

C!-cles x Sel.
EnY.

1.3 5.4 8.2 t6-6 0.16 0.t9

Cross x Cycle
x S€1. EnY.

10 0.70 2.9 1.6 0.01 0-09

** Significam at 0.01 probabitil\ tevel
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Selcclion lbr laree grains under poiential conditions war partially
eficctive in increasins kemel $,eight when plants were subj"cted to
potcrlial cn\i.Lrnnerr (bo!h selection and testirlg were under;otentiai
condiron.j. ln r. -.... Ie rcrponse rc.cle.lion \Jr:eJ$.rhrhe
cross and the .\clc ofselecrion being signilicant in the sccond cvcle
onl) 'r one.-. \J \-u(r'b . drJrhcthirdc\Jl(:nru.eqlr.r.ro...r
(S69,/YR xnd 569 58 r. I hri retatively slow responsc kr selcciion for
large kernel-. Lrnder p.rr.nlral conditions could be ascribcd to a
relarively lo\ generi. \ariari.n among ahe tested materials for kerncl
\i-eighi unde. polential .onti!ions as being elident from the
cumpart,un . tn(dr .q:j.:. .r.. r ,r,.... 

"nd..l..riun 
ivcl<s lir

lcm(j *e J' ur J. .fie.. l-.o;..-a...lo.;"n.rtable:1.
Wheat breeders used tr' .L.nsider r|e te\t lveight estjmated from

primar] ]ield trials as anearj! itdi.ator jor milling quality. Results
of our study indicared rha! jele.tlor rL.r l;rce srajns generaily caused
rcsponse in le:l *eishr rhar \1rs Eenerail\ .(rnclpondcd \\irh that of
kemel lveiltrr..\ relarilei\ dronE and :jcrjll.ant association (R: =
0.78) benreen kcncL \.i!:hr and len \ereht qas prominent for seed
bulks seLe!led under ch.mi.al desic.ation !r:d teiied ulJer Dor!
. nlhe'. dr L:.1,lr-. i . n .. rone l.ner, re:. .n.l p nd ::relrhar
sclecrion for l3rge kemels under desjccarion $as effecrivc iD
impro!ing tcst weight in bulks evaluated Lrnder poslanrhesi5 drougit.
Opposirely. selection fbr large kenrels under potential conditions
(rvithout dcsiccation) 1\es relarirel-- less eflectiYc in impror ing rest
$eight under pos!turrhesis droughr (Fie. 1). Under rheseconditions.
the association between kenrel \icight and test wejght was relatilely
Iorver (R'l= 0.62) compa..ing to bulks'selectod under desiccation.

Selection for kemel weight u der desiccation simultaneoush
improred grain ),ield undcr post-anthesis drouehr. Fig. (2) jllustra;
he or<rall inroro'ement ir lcmcl uerghtano Frairr1;rld ur,oerpo,r_

anthesis drought when large g.ains were selected urder chemical
desiccation comparing to selection without desiccation. A large
t\)nion r8l'0) ^r tl,e !dri.rrio j1 grain )icto urr<icr po,L--nthe.r,
d.ou6}t am"ng 'hc .(ed ou l. :cl.ered r.rnde. dc,.crairon c,uld hc
ascribed to variation in hemel *eight. I'h;s. howe\.er, was llotthc
case lbr bulks seiected under potential conditions, wherc rield !udcr
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ineflecli\e. Such selection pressure fb. sustajnable kernel weishl
.rmL.l, e^u.h rn.prorrd re.r $ciptrr dno !,rain ] eld Jndcr f...1
anrlresis droughr.

Table (4): Mean percetrt injurr for kernet weighr! test weigtt, and srain
)ielJ ot sclcclcd .eed burk\ of ji $heat cro,sei l;ned

\,lithin nain ell..!r. .."^ "ithi" , co,"n" t,tr,*ed by thc ssDe l"tr* t.r d
sig.ifi cantl!.diffrrcnl i. 0.05 proh!bitiq leret.
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