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PI£Fd 

A large D8llber flt the forage plaate ot the Vzdted states baw a 

period or Nect d~ that lll8t be broketl betore m:r:t-= gendnatioa 

l• Obtaf.ned. JIJ.oh re•at'Oh hae been dCDe on reed ~ ot· .._. 

epecd.e'- 1'Jllt "fel7 little has bot'tn den on delspd gendaatlon ln 

?Mdldsa1Uen. 
DetQre a ~ Cit ~ in llllfM1ill atlinm oould be made, lt 

vae .... __,. to mow the ~ taaton that !nld.blt or p,evmt gel'ld.na,-

u.. c-.. ot d~ varlee vide~ with t,m a.tJ\t.re.nt apecua ad 

each tJ'pe or d~ ~· a _,.cdft.o tmatman w t~• to 

~ ~- !be •thod• used in breeJdng ~ in otbar 

epteS.ee ehou1d ba 8tud:lsd 8114 ~ !ato tbe tests ~ on a aev 

epee:f.ee to inonase geadnatlClll. The plD'pOee ot this stulb' 1• to 

~ the ease or d~ b Pemd.setuan e:1:rtare em to t1n4 a 

tnatmat that vUl bereaN gumlnat1cn ot f\N~ ba.t-feetecl '"4. 

>tv' thaak• .,.. extended to nr. 1. a. &ar1- a4 other w'ber• !JI ., 

graduate eamd.ttee ot <lclaboma .lgricNl.tunl illd Meohemleel 0~ ~ 

the!zt paU..0. ad help 1a OClllplatlng If' th&S:U. ~ i• 

.._ Dre. E. o. Bolt, E. C. Batd1av, R. C. Po\ta, aad ~ -.1,en ot 

the ~ oZ Agraaonr, Tau Ag:rlGal.WNl. -1 HH'blm!ea:t Collep 

te tbeb ~ al4 and add• ta eetabllllldag the geftdnatlcn. 

teete oa blnl981 ,n,,a. 



m. 

JV. 

,. 

JS!RCl>Wl'!CB . • .. ... • . ' ......... '' ·• ~ ~ ' 

• 

••••••• ••••• 
••••• ••• • • • 

• • 
• • • • • . '. . .. . . .. . . . . .. .. . . . . . . . 

• •••• •• .. . . . • • ' . 
• • • • • • • • • •• • • • • 

•• • • • .. . • • • • • . . . . . - . . . . . . . . . . . . 

JV 

Pagit 

1 

' 8 

8 
u 
17 



LR ClP !AB1'1S 

Table Pag9 

1. Tht street ot I>:17 storage oa Geadaatloa ot tfl.lbeatecl 
Sattel Cb'alte See4 b J'aaotele• • • • • • • • • • 22 

3. Meobmdcal Sc~oa ot hed'i.11' ...,,__. Battel ·~ 
Seed ..a meet or .Dz7' sto,,age oa GendnaU• or the 
Car,opeee ••••••• • •••••••• 

,4. Thi Jntlueaee at ~ .Acd4 Scar!ti~ on ~­
of Bat.tel G.nse Seed h 1aealole1 • • • • • • • • 

,. Intl,... ot Coutant T~• • Genr.tutten or 1"*17 
Harvested Seecl • • • • • • • • • • • • • • 

6. The Ettect ot .Utema:Ung T~e on Tbe Oel.'!Jld.m;.tle 
ot w.t and Dl'y Brit.tel Grus Seed • • • • • • ·• • 

s. The Jtd'l.._ ot &nwa1 Ad~• aa4 Soheat• on the 
Ocftilnat1C.11 fJll 1"·1b.11' H8Neate4 DQttel ·Otaae S"4 : • • 29 

9• The Etteet ot D'7 ~ OIi Per Ceat aa.s-tton ot Buttel 
Gran Seed vla .GeftdaaW ill Dltt&f91d: Std1' • • • • 

.fflUDJI 

10. ~ ot VQiJ.aaoe ot the Btteet et Dt7' storage cm. 
~ ot 1'.tltftaW Datte1 a:.... Seed m taad.cle• • 

11. Aaalyai• ot Vadaace of the ~ ot nt,' Storaae co. 
Gendaatlon ot Caryopaee ot Bllttel O:nn • • .• • • • 41 

12. .AM.lTd• ot Var.taace ot 11,ohmdoal Scar1fteatl• flt "9~ 
Baneetect Btattel Gn.es aa4 meet ot DJ7 sto.raae or. 
Oendnation ot the C-.,opeea • • • • • • • • • • 

13. .AnalJ'td.8 ot V8'1'1au.c,e ot the 1nthltaae ot St&lMio Acld 
soann.catt.on oa Gend.nat1oa ot Bliftel Grue Sae4 Sa 
raec:S.ole. • • • • • • • • • • • .. • • • • 

V 



. .. . 
15. ~a ot Vo.laaiee ~ the Bttect ot Al~ 

Tempere.t\U'9e en the Gealnatlon ot Wet 8114 Di,' ast.rel 
Ora.el Seed • • • • • • • • • • • • • • • 

16. Jnalrll• ot var.1.-. ot the If.Teet ot Altemate w~ 
aa4 Dl71nl on t:be Qend.natloa o:t Battel Gnu See« • • 

1'1. ~ ot Yd-.. ot the J'ntlUGDOe ot s.....i MIWbeDtt 
anl SolftJltl on the Gelldaatloa ot heablr larvested 

l+S 

Batt'el a.a.. Seect • • • • • • • • • • • • • 4"1 

• • 



• • • • • • • • • 
2. hNlclA, ot !Wtel Qnfl8 Shcllld.na Bd.etle1 Tllat ~ 

Pap 

10 

'the Spllcelete • • • • • • • • • • • • • • 11 

• • l2 

6. 1-gth ot Ttme Reqtd:Nd . fol' Dattel Grae• Seed; 1n Fa.ad.ole•, 
to Reaeh Mn:1111m GenS.natton ftiam Date Ott Ba:rtft.t • • 21 

7. The Ett• ot V-,:1.ng 1-gth• ot Treatmmt vi.th ~ 
Ad.ct oa the GmDIMtlaa ot Bllttel Gren seed • • • • 31 

• • 32 

vn 



D'tR(l)WJ.'%(1' 

lWtel ,....., blllllea ,uam L., has ,..~ reeef.wd IIDDh 

pUblld.ty aa a ~ grass tor the ~ lid.tea ~.. !bla pa• 

1• ~ alapted to light .-,, soils where nda:tme teipenture• • 

,sot go bel.aw So,• 

CoasS.derable dUda11t,, baa 'be• ~ 1n eiltablllld.nc batte1 

gtUIS trom heatil;r ~eted eeed. SU1l1D9l" ~ al ~ harwested 

ae4 g:lve w17 pool' ,e11Qlte but eeect ea:ft"le4 __. tl'Qm tale prev:tou ,aar 

have. glftl'l e.xeelleat otenda. Mlm;,v' -.d.a .,.. harvested 1n ~ ~ la 

the ~ ,eatt.oa ot the Nglc Ott adaptatlOJ.t 8D4 these _. een to 

the mre northea gtOWbg rregf.OD•, to be pla:ated ~ the same grwSng 

· Del.a.,94 ~ b seed• bu long been a pJO'b'lam ta estabU..._t 

d ._,.. specde-. • ~ in~anoe• d~ 1• helptGl Sa mainWntng a 

•ed ·~ Sn the IOl1 .r.r. .. aeaeon to another. ~ (16) a. 
that JD8l,V' wetem rmge plate ot tbl lnited states t1apmil an aeed dcmllmq 

tor ......Sftl. 

~ 1• ~ 11' eaae ~ Ol:U'" fte14 Cl'OP8 ezd paert..are pl.ant• 

'wbe:.Nt tbl Neda aN i....eted b the ep,,Sng 8114 eaede4 !:A the tall. The 

pesi.04 betwen ha"8st and ll99dbg 4ate .,. be matt.t.dd _. the 

do:e-..., to be wll ~ The reealt le a pool" ·8tsnd 8114 lon Sn ~ 

duett-. ~ to ... b) _.,. "'8.1"1eU.e• ot oat• tall into tbla 

category. Buttel grass, it seeded the._ IMIIOB lt la lmwat.e4 vJ.11 

,S.w 10lf l)fflldaat!cm. 

l 



2 

TheN an ,...NU fw ~ d9111181107 is the ..ct• ot varlou epedea 

ot gra•••· It vu .. ...,. to mow t.m• roae or a...., to detez­

..._ the _.. Ott l:ahlbltton at ~ in bllttel pus eeeda. In 

e~it'ld.ng the oan• ot d~, teat• vere Na to d.etcmdne· thl 

IIOIDOI and nut nature ot t!le f.nhlbtte. After it VO eltabli,iled that 

a !rddbtte vu P19ean, ti-estmmu Wl"8 aet up to ftnd a ._. ot 'breaJc­

!na dO'llllllllt07. The t:ree.tamnt• used were all 1:laeikt on prev.f.Ollll work v.t.tll 

... de ot ot!'a- .,.... The data prel!lallted Im-. ~ ~ w.ltll the 

1ftll!towa __. ot ~ dO'llllllllt07 wltll .~ .. t 1 •iparatme and 

~ 'fadatlce. 801-..ta, and ed_.baats. 



Ll'!'Erutru mwmw 
The literature an seed germination le ntNme:t., volmdnoua, there­

fore •at ot the ref&rence• W!l8d lm-e. v1ll deal ~ with d0J'IDBD.07 em 
eendnattoa at torage graea eeecta. 

Tba callee ot d.els,ecl g9!'1dnetlon 1n eeede Jll!O' vr, vl,th ti. dltteres 

epecdee. 01'0CSker (7) made an extenllw ·atudJ on the role or the ee.,d. 

eoat in dol'IWID07• He found that the aeed coat could lat&rteN with bs'bi• 

b!tton ot vater or n0l'ln81 ~ ot gaeee. tn tide vo.rk he alJlo tOlm4 

that encaedng stnoturea interi'ere vlth ab~on fll veter, per oent gae 

·~.and_. elao J)l'Oduee. an !nldb.lta:r to~ Bwnarl. (10) 

and Evanari, rons.e and l'Jllmaa (11) found in f.beu studte• oa d~, 

that the eeedooat, enclofdna ~e and the embryo 1teelt mt.girt inhibit 

genn:l.nat!on. The;y tOl.ffXl that the glumee, Jenna, and ~ oOllld pJ"Oduce 

•betenoee IIIOh e.a mu OJ" Sl1lllOld.a thtl• NtarcUng ganidnatlon. Nase:renko 

and Djadjun (17) obtained re,ul.te wry l'lmtlar to Croo.ker and Ewnsri. 

Ld.bach and Kell (15) tOIJl!ld that hul.11 oe oertdn plaate J)l'Oduee lllR to 

C8Ul!l8 dela.,ed ~ .. 

1n 'IJMl1r3' epecd.ea the ablpleet type ot eeect treatment to induce germin­

ation l• soaJdng the do,amt eeed in water. .Atandm (1) reported aa 

increase h'Gll1 6. 7 i,w eent to 49 per cent 1n rma re:elJitat wmn 8oaJmd 

4 de;fa 1n tap vater. liAJ»gGr (26) found that ·eoaldng the bun OJI buttelo 

gl'tUJS !a wtez. f'rom 2 to 4 haunt followed 'bJ d1"T,bag at ~ temperature, 

!ncreaeed the gel'ldnation tNJm 7 per cent to 43.6 per eerrt. h ~ 

the ettect ot alternate eoaJdng and drying an la. veeteffl ranaa pl.ante, 

Grlewold (12) toamd that tho ettect.e uere varlable with tbs epee!ea. The 

' 
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~imi. wu blcreo.sed Sn ._, epeolea vldle 1n others lt wae reta:rde4 

1iv wtting. Sent spe«lae WN not att&oted Sn tt113 wq "1 th!e treataiml. 

'the use lill ·~ in b.reeJdJ!g d~ em 1ndnotag ~- flll 

•de W 'bl)ea wtde31' ...a. The dadoala, JIINt OllWOM:l,- UN few P'U8 

eeede are :rd.trogea oan,:lnl ~· each ae ao,. •am;, 11~, Blf0.1, 
• y,. llardae (1) to-1 that 1 1*" cent 84SC1 ~aaect the aemt• 

•U. et t~ pemd-- tNII u..s pet' cent to 92.4 1)er' ~. Toole 

(22) .a toole aad. Toole (2S) dbee,Nd that a 0.2 per cent •lutloo ot 

II<; .~ .......... w'- 11•4 aa a ...... ttag lllcH.um. Ca,aada 

bl.aagraee 89ed gend.aate4 ~ to ?O par ent !n a dilate ei:du.tloli ot llJJ<,, 

vhlla the ~ germBatect onlT 20 to 30 pc- .... 

Soarltttoat1oa ot INde l• .. or the moat 1d.c!83" 1U!lll4 il8tho4t ta 

iaeaaabg ~-- TbSe t.1 UNcl oa eMclo that haw enoaelng ell'lleturee 

.,. eeed Hat• tm.t pi-old.bit ab8orptloa ot water • the pl'Opl1'- no1umge ot 

pea• •••8817 n.- ~-. fl-,' ..,. aleo ,P'lft9Dt the lldbeaqad 

..,...S.on ~ ti. ..a.,o, thlu ~ ~-. -.,. mthode haw 

beea ued to break • 88l"ateh U. 18184 ooa.t, • 11,o claetrey' eaoloeta, 

.... '11N,. that prnent ~,.. s .. flt .. llf)8t ... .,,. 'UICI 

mthocle tacl.ude .W•, ba8e•, .i .._oat ~ Gt 11894 ooata. 

The adcl -- vUely 11894 8111 the Cllle tba.t bu beta mNt --·stal 1• 

J¥104• Akaml.• (1) •• , "4 that Betld.a .,,... ~ vu iaoreaeetl 

troll 0.2 per Gent to ?2 pn cent mm tft&W VS.th ~ yo4 

to, ,o Jldatde1. .,,_ (5) uecl ooaeentra:ta4 ¥04 tw 20 nd.nilte• aa 

Ber11a4egraae, .a laereued ~- h'411l 22.S P81" eeat to 71 per eeat. 

Rodgeoa (14) repOi'tN a deftnlte !aaeue 1n tb9 ~ at fl'eah:b" 

hanaeted Bahs.a pus whea treated vf.th yo4• Udng tm .. epeel•• 



s 

as ! odgt.1Qft1 ~ e. (16) tomd tbat trea.tine tbe seds td.th eonoentratAd 

¥04 ta., 3 to 9 ldautes and ~ing at "l oonstant ~ '1l ':tl"'o, 

gaw the d1I boreaoe ln ~ou as SGed t l'&ated with Ught-,. 

&.!~ · ts11~e. ~to~ aid t~ (19), 

the~- ot %lid!• doepaas ne deftnl:te]T .!acntwd bf tbe •• 

ot yo4 8*I ~ l.-.va1 et tM ·Ned coat. Toole (21) ,.,._ted a 

de.U. Sa ~ ot pov.erti .,... ..a wee treated v1th OOANAtNNcl 

yo4 ha a 71 I*" oat IICl1ut,1• voald teaAUF ._,..., ~-- 'toe1e 

(22) alto ob1et.wd that a 71 per eat tolutiGll Qt ¥•4 gae ~ gemi• 

aat&• b ............ ..ct tba111 ~ ¥04 t,ae.t1tal!rn.. a.'811 

(6) tot.a that a S Id_.. ... ......_ v.t.t11· ~ JIJ1 ........ lfflll• 

aa\loa ·ot· ~ · 1184 vbU$ t,.M. - ~ .tl-.atarilat with ~ated 

1f:2S04 ~~-eat~ MJJM IIDlt ot • fJll'bt10•• 

~ (6) al•~ that ~ ... ¥84.~ ,s _.. eeat ffa<II 

~ .• ......,. thl ~ ot Da2ll1 ........ Bahia ow-. 
Tbe N!l1DOft1 d the J 1 .a ~ tv laaarl• ft.'Qa Bah'8 pue 8*I Dalll8 

SNt1t8 NI VM tbe W pr&'pOlle U d4 ~ ~ to .A'nnr!M 

(1) t!Je. ~tton ot 11M111PI al'llal OOlal4 be ~ fl'oJD o ,w 

omtt- to 90 per oent le, tbe r......i ot tm 1-. e:n4 ,alee. 

Al~ ....... haw beea 11194 ~d.wl7 to~.....,, 
and f:aaiea• ~ AlkterlOD {2) tOtDl tat the ~ flt 

~ hl•poe .i Canada hheoaea vae ~ w.tttt tt. .. ot 

d.Wl"llatlng teJpalatue•. fbl bast re.:J.t• Wl'8 o1itaine4 'Id.th tblt hll1a 

tell)e~ at 3000 ,. 8 hom-8 alld the lower tenp,1~ at 20oC ,_ 16 

hoar-. ~ to B1ab (4) the --4• ~ ·lllt:IIO' nattw p,atr:f.e plaat• 

lnoreuad the ~ fl"GID ..,.,, 1• at harvest to a .,..., ta ld.4-

~ . A~ ot ~- tn the • i wtu VU toll-..cl 1V 
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a ~ dat SA ••11 aatae. Dad• (9) tOtDl the w C dtmlaUag 

_, ...... of ~ Ta1111 In ~ the ~ (le •• vltll 

................. that ft~ ........... Ba~ '1:u4 

dtmlaUag tllptl'dlle• !lleNa• NepbaU.• 891 ea.ta!Me. 80'1"4\r 

~ t.at. pll'104 ot ~-. ~ (U) c1l4 atAadw 

.. 'dtlt .:a.~ .......... - ..... ...... • ·oMdllN the •• 

~fir~~ ....... 8114 .. .., bl .......... bt 

...s.., tempanture, ot 200c t• 16 to lit .._.. an1 ~ r. 6 to a holln • 

..,,._..,,..., ~ bast at 20'0 aar1 3So0, A ~ al~ al 

,ooo te 18 w 22 ham1tt et UoO te 2 to 6 lilllt&N; . ..,.. ....._.. to i. 

..._. Nw , • ._ pata eeette. ~ (U) nat.e• tM.t tlm '*-tl-

.W. etteet d al~~- - ~-.. - .. to the 

.,..ute etteet flt extl'8llll ta,Peta\ln• mt \0 tlle ... , 1a the taerpera-

t:ciJ'ee. ..._.., (16) UN a td.de .,_.. ot t...,..._., .a toliml ht 

a ddl,- alteatloa ot JDIO t• 18 ...... aal ,sec to, 6 ~. vae bmln.etal 

tothl~oaot~t1N4,. !bit..._.~t• 
c .. W..pue vaa a datl1' altet'dtca flit U"C to '2°C. P1ldeok (18) 

.._ tut •• ·ot Battelo grue gendaa'-4 Mitt :f.n ~ •ll with 

~ ali;erathu ol 2d'c d4 JpCl. Ao....U..C to Toole (22), ~ 

al~ ot 2000 .a ;ocrc l• u dteoUw In p,o,t\llfn, ~ ill 

.... l'ieepua, u ~- vi.th -n ,._ ... Jl:!804. hetll-' 

~-vaa obtdMi fa ••ltftl epeel.ea oi Poa 8114 ...... ou• vl'lla 

~ alterat.1•• flit JOOC 8114 ,oec • UOc 1114 ,ooc. ~ (23) eta.tee 

that the ammat.lon ot .,.s. •9qld.te aa4 plain• ~ vu 

~ vi\h altenaatSag ~ata••• AOOOl'4ba W 'f~ 8114 ToolAt, 

the ~- ot oerpet grue IN4 ("4) 8114 goo,epue *4 (2S) 

"~ w11 • al~~·- Thlr' ... nee tot.* eas,,et 

IM88 .,. l,IAJ tw .aoo•pu• aa ti. btgher teaa.-at.-. Sa tbe al.tenUoa. 



Qioia- pl.art aa impGrtalJt role 1n seed gelda&Uoa. ........ (16) 

toul4 that netlltnt ~llil oOt&14 be Cibtdne4 la Be-8 ........ 8 --

.... 4 .., ... pl'9ttm'9. la .. 4Sl.u'e4 "1th /IJ to 60 ,. ... 82 - '2 
1W' .1 ... tbrt ~ vu eppreadatAtl,1 90 plll' oeat att.. 10 .... 

a• ....... 111th ff.S pw .. t In water •alecl ~• 8111 '-4.S t*' oed 

ta loo~ ..,.J.'94 pevt •••• ~ (2o) t....i that tM ,.,. •• flt 

., .. ,... ......... ~ ..a. d!a.U, affe.W the,.. ... -~-. 
8014. , ..... ..,. t• propu ~fl ..... A-tie .~ ••• 

~ plaaa~ B1lt.Jilt (4) ektect that .~ .. 1-reaered. ... - ., 

the ,...,..._ ••• ot tall pail· preirle plat• "'*' -~Ntecl to 

,,...,.,. Bu8 (3) ,._ tllat ·u. ,.....u. ot -· •• tlOJll O to ,0 

,- omt wi. .. ,1. at uac ,... ...... ..-.. 



MA'l'ERIAIB AID mTft(l)S 

Oeftd.1laUoa .-... .... ..a o1 11atte1 .,..., 111m1.., ,n,,11 r... 
WJ!'t ........ 4 • ... ~ at CoJ.l.ep staUoa, ,.-., oa i.. 22, 

l1Jl1' 22, AugGn 15 -1 ~ u, 19'2 llll4 19",. Tw atnla• -,. 

-.4 la tbe• telta, ~r tbeN vu !IO etra:la ~ SA ~­

_. 1-,th ot ... .,,. 

'lht .,0.lat• or battel pus ue bclnlil· ta tlutel"• .r three • 

... , .. ahOva Sa a,.. , ... •alh ~ ta ..,..i.tei,, .......... 

~ 8'ltt td..U.• u D4!o""'4 "1 a,.. 2. TM• olutAr1 ·an oall..S 

tuelele• ..... - OOldda f\fQlt -- '° ta.ee ~-·· ftiGla ... 
. ..,_et., a OOlat va.a _. ot ltOOO taMl-1e• to de~ the Jff oeal 

ot taNiele• ~ 08170J>••, a,.. ,. flJI• ..,.. WN' '11114 ae 

• bdl• to,,~ the,. ..... ,~,,,,. eao11 ~. 

, Qand.aatt.oa. tests ._. eeft'f.e4 ad ill4o .i~ ~• ot . 
20CfO to, J.6. houn· 8114 3000 tw s hoe'8. !ht ~-• la •U• vne 

Nl la the ·~ d.thoat a ...... tlare oaafairol. Acd4 t:eataeat• 

.,. Npll.W 8 U..• b tbit ~ et ecd1 ~-· ve:,e 

repUeated Mee. .W. ~ ti,,atMat.e ha4 4 ~ ,-. ~. 

F,aeb Jepu..abton 8008'.--,. ot 100 t..«43..ee o.r em70J>••• Eaob ~ 

u. .... l"Otatect ddl1' to dSt:f'eHat ,a.rt• ot tblt ~- to ....... 

the ettecrts ol mot ... ,. licktt 8114 ~ Ql1 ~-- rbe• 

taeto.H b ~- ...s.e4 to ... depee v1tld1'l a fdngle ~tor 

11114 lo' ddl1' rotaUon, tbe wrkt.tcn or ~- betvaaft raplioatlou 

,,.. held to a mtnt .... 

8 



r..J,.. blrJ•~ heltldJJArT tdal• 1Ml'9 ,- • wre1 paee 

lled• tA -~ .. 08U8 ol deJared ~-- ft WU ..... ..,. 

to~ vtaat ~ .. ..ad....,. en4 u tt ~-w ·wato 

...,,U.•, Pl ._,-.,. o.r wt ~111111 a oJM,md,oal taldMte. 

ruet.oJ•• .... ~ -w in 'V&1'Mt It# 48 ...... 8111 tJae 

..,.. •• _,. ---· !ha \Ndghl ot 100 wt ..,.op•• vu ........ 

•t taa70J)•• w ~ 8S Jiff ... OWi" .. fb-1' ....... .. 
:::::::=!:::::: _....._ ,... __ !'-... f.t va• ..__. that t1II ..to ......... 8*1 _.. o 
-..----~-· IIIIIMl!P" IMl,JIYllilllU,QJ'"WI .&VUIIJI& . . ....-•- . ) 

•• .rt~ ...U.tw ~ 

9 

c.,,,p •• ot he~ hal"N-4 lll!itel'Ul .... ~ to ct~ 

Sf -- tac,tc,N ..... ~ p:l'Opef' ~-- The Ml'l'OP•• ... 
p1ao(t4 fa.~ .w. ~ ...U. ttw ...-,.u-. 
BaJ.t tbe rep.Ueat1on• wn .NildMd 8114 t.l:lllt ....s coat• ,... d ja8' ...,_. 

the -..,o. cta:r,opeee that wn not uaatect, ~ ,, ,- oen vbile 

tho• with the ad tlt84 ooat• ~ 64 p!tl' ..... Alraid.• (1) _,. 

thltl u P"'bl.b17., w a..r au ...., .._ tt. ..a ooat. s. 

obtabe4 alliOst J*,'teet .... t.l• by OQ\tbg ti. •• oed;: t.hUI giflag 

bettff •olaange at ,..... ear,ope.1 ~ 90 ~ ~ barf98' he4 

• ........ bGa 47 ,.,- eeat to ss., P8I' ... hldioatm, that. U. 

•IIW!OI• t». lnld.bitw ta tht IIH4 .... 

Ja theee 1*9Jlldne)' test.•, _. tka,O,MS Of fN~ ~ 

•tad.al WM ~ witbot.tt tNatmezrt vh1:i. ·~ · 6f470J)l61 W 

the bd.nlte# 1 SJ: eat pelea b.:1'*'8t Cllt t19 blotteft. 'fbl ce,op•e 

that M.t.'nd ac, trttat.ent ..... ted 47 p.- ... vbS.le thNe dtb .. 

ao1otdng ~ ·• tnaltded gwrmt.ute4 on.11' 24 pw emtt. PNlblr 

...,.ne4 tac.i • ., ...-w 1tt thl• ... ••• pve ~ l per Olnl 
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gel"!dnatlon. Tba cmc,l.odng et~• wre ~ boUN -1 plaae4 

on the mtf91 graaa coyep••• this pve no imreaee la geadnats.cn onl" 

thOee treated wl'\11 noa-bo1led mtertal. De~s and vheat C8170J)988 

waN treated vtth the enolodllg .-..tGNa tlCll ·lMttel graee •e4 to 

~ st~. vaa _,. tnhlbSUng etteot • ~-. Tbl 8'reaW 

~ ~ ,o per cent anti t.t.. troated eal'JGpM• ge,dnaW 

55 pe ceat. '.rM ~ et tfte.tea wheat tli!tede G'OPJIN fl'QII 90 l*9 

oeat to 75 l*' om1. This VOll1d - to ladle.ate the ptefllll08 ot a 

oblhd.ea1 tnhlbitw 1n tt1I 3.tm s1 pal.ea, el bdetJe• et ·bdttel paea 

taaclole•• 

lnlldar ,,,.,.. A ...tee ot weatmaate wre oandllotAd vtth Nede 

ot baftel SNN to ~ the beet .tho4 ot b,eektag 4......-. The 

ve~e wre diUdecl !ate tile fQll.Otdng poaptJ eoar.ltloat:t.OD., tellpen­

ttwe, .SetUN, eclllClltbeat•, eolwata1 ,m4 IOJ.la. 

A. Soar.!tioatt.oa ana ,..,,.al ot emloaiag etffietu,ee 

1. Jfeehmdeal 

a. Csr,opaa• xwaate4 1',- 1--. pal.ea d bdetle• -, laaal. 

b. Jla1m4 ~· .. nbbed 'betllen. w-. 
6• ReJracl oat)Ogaa • Nbbecl CD ~ .. 

a. o-,opaee iemrnea tJiGm i-, pal.ea ..s br:lstlee v.tth 

~ 1111&.t ot 0~ nbbett, 

2. Ae!4 

a. C~hted ¥04• 
leagtb ot tl'eatmeat 111 aimlte• .. 1, 3, s, 10t l.St 30. 

b. SO peat oeat ¥04. 

t.encth ot ti.atmeat !a mb.utes • 10, 20, 301 JP, 50t 60. 



B. T~e 

1. C•stant talllp$MUres. 

a. DJ.'1 f'aed.clee stored. at 1+?*, S", ~ to, 15 ..,.., 

b. Wet taed.elee etONCl at So e:n4 -2000. 

2. Alte=a.t!ng teq,erature&. 

a. 0,,. aid wt f'aed.clea - stONd at •lCJIC tflr 4S ~ 

8lld l'OOm ~ture -~ or 48 boars. 

b. heoiclaa aoelat4 !n wster at 20oC ~~ AS hobre • cld.ad 

ab 4700 tor IJJ botlt-tt. 

C,. Fdldoles plaee4 !a gelldnator to, 4' ..,,.. at 2'f'C ttll' 

6 ~ 9fll1 JOCIU tw 16 hotan. 

c. Mot.-. 

1. Altemate W'tt!ng a1l4 ~ 

a.. faacd.c1ee eaaked tor AB liotxra t.tll4 dd.e4 at rocn i.pe .... 

tw 48 hoan. length ot ti-eatmallt ~ 16 up. 
b. P'aeo!elee 80fi1cad t• 48 .,,.._ -1 drlec1. at 4,0C te 48 

hoare.,, length ot \Z'eat.llmt • l6 . ._. 

2. 1'AJtting. 

a. Patld.e1ee eoake4 In vat.er at roam ~ntu:,e to, ... 

da.vtJ thcrll ~tea. 

· D. Solflllltt-.. 

1. ~ vaat.atata; tucd.olee __.194 h balol., 9S pQ· eed 

etbJ'l aleoht>l td ether h!r· 2 houre thDn ~ va6e4 

\ti. th water. 

l. Three ~ ta.S.Cle.e eoaJm4 1a a ~ ot .,t,,al 

~. wood eJaueocll. 811d Dano tor 48 houri t1aa vubec1 

with vater. 



2. b tl'G~J t&Nlclee ~ !a SWtpmldort ot o.rgad.c eoll 

tw 48 haan the waudat with water, 

,. s.u.. 

16 

1. ~· h ~ In l!lald., ._,,. 1-, and --1o aoll. 

~ .... 11' after ...... 

b. 60 da,I attez, ~--, 

c~ 360 &,.re attn ha"98', 



EXPER.DarAL lESl1I4'S 

ffleq$; st m% .dSl:MP SI tT!&"9PrM9B. Each et~ period at taeoiolea 

ovw 16 de,a resulted 1n a. aignitloant Snonaee tr.a gend.natiOb, Table 1. 

Fre~ harvest.Gd f'aselclee germtnated 1.5 per· cent w!th the ~ 

~tion ot s,.o per eent being obtalned app:,o.dmate~ 180 de;1's after 

bamlst. After 46 dqa in storage• there vae. a sharp rise Sn the pmina­

tion• t.hat oontlnu,)d until ~ germtnatlcm wae obtat.fted • 
• 

Ee.ch st~ period of earyop•e up to 150 dt\f• retsulted !n a 

a:le,dtieant incree.ee 1n gei'ldnation• Table 2. T-bG gend.nation ~ fre~ 

harwart.ed car,or,aes vafJ 41.s pEl1" eent end roee to so.s per oeffb 150 d~ 

an.er harvest. eaa,,opeee pt'minated 360 &qe after har'f&st dropped to 

S4.S per oent ~ion. Thie 'WOUld •em to !ncl1cate a Nlflher rapid 

break down of the edJl'yo 'WMD C8170PM8 81'9 llltered wader ONlf.nu:y ocn4i• 

ti one. 

lfftd at Gu:!01Ptt JIil nm,al st M911AI &J"ll@JDI• Fre~ 

harveeted taeoieles gend:Aated 1 per cent, Table i. Meehmd.cal NmlOV'al 

or the enoloe.tng ~• fl"am the oaryopeee lmree.eed the gerrdnatlon 

to 4 7. 5 per cent, Table 2. The 1osrUication Of cEtl"JOP89e wt.th Hlldpaper 

resulted in a id.gnif'icet decreaee in ~on, Table 3. The gendna­

t!on drOpped fl-e 47•S Pff cent to .42.5 per cent wttb this tioeatment. 

Thie drop in gendnat!on l• thought ta be due to en&br,'o ~ur.r du:rbg 

the treatag proees•• The C8J70PS9• w:re examlaed ualer bmocule.re and 

it wae observed t.hat tha gem race or a 1-ga matb9J" ot eeede w:re badl7 

mutilated. 

17 



lS 

'?na1'.lleat tit taMl.ole• vlth ~ ¥04 vae da,d.floaat la 

all test,, Table 4.. ae.taattoa ~aN4 t.- o.s J)eJ" ce8' to 47.f 

,- een vhllll treate4 I IISmttft• with ~4 '2904, ~• ot 

!ION than S .._., gave a rept4 deoliae la ~Or\, with the 30 

11.md)e tiieat1lleal al.S.. only 20!S pe oat gen4natlon, T~ 4. '1'». 

~ ue tut \bl ...,_,. 1• Jdl1e4 vbla treaW too 1cng with ._ 

.... \ratH &OSA. '11ie ,0 perr 088' ¥04 gae ~ lltti. ........ In 

ICtal at a ..... Tmpe.,at.mea Ullie4 !a thle ten 

were AO\ ~. Tabla § 8114 6. See4 WN ..... 111mr altenlatbg 

an4 .~ t ·· a•..-.• wt.ti& the -.,rea4 be"'8a ti. lw,.. hlp 

temperatme belag ~tel, /tl>C. PaMleJ.•• w,e pla..a ill tM 

-~ t• 4S ... ..,. htp !ndattf' - eltenatSsig tfllpW..,., 
ot 20°C tfl/Jt 16 1loarll 81d 3<>°C tt,, I botir•, 1- • ~ab2- ......... 

ln~~. 

IUld • m11·11 • lld11 a 1111 7f111[,, Al~ vetting _. 

cb7f.ng ot tuo.f.elAt• vae etard,tt.oant *'8tletieaU71 Table ,, ~r dm 

to thl 1ov ,-. oeat ~-. ao ~ · eoul4 be plw4 • tbi1 

ud&Uwa. Mol.-. va, uect • a taotor tor eltwtllta tenpe.tatuN 

t~ vi~ ao ~ ·u.en1aee ta ~-. Xt ee be •--4 
that -1..-. bu no "'"°' etten • bla1daa 40J1111..,- sa 'blatftl. ,,._ 

tiN4. 

- IUla II. .... , ••• -•· ....,.. ~ 
vube4 b. .:a..hol, ethqt. 81111 btllllOl 1aY8 no -~ ~ .. la 

~ Table a. !bl• eee• to Indicate that the !nh!ld.to.r html 

la the enelOllag et.,.t,m,ee i• not tw>lu'bl.e S. the eolwnta uect in tbls 

te8'J ...... 1., might be HJamect with .ot,hq, 801..ate not uecl la •• 
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••rl.Jmnt•• Faad.el.91, germinated 90 dqtl after the inttiel t:reatmmt 

w!th eolwats,. gave the eaue gerrdnatt.on u untreated eeed., Thie indioatee 

that the embryo was not injured by the eolvents ueed 1n these tests. 

DI!. IUIG Sit pdlftbgtl S 49aeaar. . The usa ol edscr'bents 1n water 

suspenstan gave a al.gn!t!.eant increase 1n gellD.i.ne.tion over tm"t.reated 

faed.clee and those treated "11th eolwnta, Table s •. Animal eharoOa1 gaVe 

en !nerease tram 1 peY cent tor untreated taocicl.es to a.o per eent while 

the argmd.o 80!1 a.ispen.&1.on gave no !nc?ease 1n ge!llllnat!on • . Da.1"00, 

a petroleum ~, and wood eha.Teoal. gave· m inc!'eaee ham 1 per 

cent to 3. s and 4 per cent. The data in Table 8 eeem to 1:nd!eate that 

the hhibito.r. in the eaclo1:lng strncturee is adsorbed by ehaJicOal particle• 

when 1n a vater eu.spaeion. 

lht ftleqt at. Jill .a 49r7JrtJzm:. The germtating J!ed1a produced no 

eigm.tiearrt ettect on car.,opeee, however tine vae elgnit:lesnt at ditte:rent 

gernd.nat!on dates, Table 9. Mtdia and t!m& ga,,e s!p.t.\oant Snoreaeee 

tor t~cl.fe 'With the exeeption er organic soil• Table 9. Sands end 

~ loam gBW an 1nc!ease in germination over those 1n the germ!nator 

but organic sOile had a decrea in eaedl.tnge emerging e.'boWe the eoil 

arr:tace. . In ccmpar1ng these treat.memts vith adlO'l'bents, it ls observed 

that they COITf'l!Jpond 1dtbin oe~ai!l limits. .Akmn:lne (1) auggeste that, 

th& colloids found 1n soils might adsorb the !nh!bltor :rrom the faad.clee • . 
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C o_..s 0 o.s 
4 as .. OJ 1_0 
8 1.0 o .. o 1.0 

12 1.0 o.s 1 .. s 
16 1.s o.5 2 .. 0 
46 s., 1.0 (JJ 
?6 12.0 ,., u., 

106 28,0 a.e 36.o 
l36 46._j 7 •. s 54 O • 166 63.0 12.0 ,s.o 
360 68.o 15.D s,.o 

· D1tferenoe requlred· :tor 'sigrd.tioance JI 
.os i.v.1 • 2.02 
.01 level • 2.'10 

'irJ Table 10 ~18 ot var1anoe 



0 36.0 u.s 47.'J 
,0 ,s., 12.s n.o 
60 48.5 12.0 ss.s 
90 "·' 12.s 66.o 

120 60.S 14.s 'IS.O 
150 65.f u.o *>.S 
36o 49.0 s.s 54.S . 

Dttterence requ1red tor aign1t1cance Y 
.o; l.eftl - 3.0 
.011-vel • 4.2 

l/ Table 11 Ana.qsis of varieDce 



Table 3 Mtohmdeal eoadt.lcati• ot· mlh:b' ~et.G4. 1:Jbtte1 
pu.e eeed ml ettect ~ dt7' st~ on getmbatlOll 

otthe ~-·· 

I I ·1- ;;a· 
'l'n«diJJ1III I emtuHa 
0u.,'OPIN 47.0 
Oar.,op1a1 plu eearUioatlCll w:tth eel~ A,t!.5 
ca,op,ae pl.u "1.bbl.n, with we · 46.o 
Cappae1 plu ddJHng at t°C /1,.'J 
Cfl1'70p1e• plu. bu.\tng at 4'fOC 4S.S 
Cu70PMe 90 dqa Sn dr.7 etonge a'ti NMD 
~ ss., 

Car.,o.r,•e 360 ...,_ in &17 8tonge at l'OOil 
te,pere;"'"' 24.S 

Dltferenoe required tor s1pit1canoe JI 
.o, level ~ 1.9 
.ol level - 2.s 



Table 4 The bf1118B08 .flt ta1plalrlo aol4 ~­
on gend.natton ot batfel g:ra.ee l9ed 1a 
taael.olea. 

No treatmant 
l. ml.mite 
3 21'11:mlte• 
5 .s.te• 
10 ld.arlte• 
lS~• 
30 nd.me• 

SO per oaat. ¥ 0, 

o.o 
o.o 
1 .. 0 
2.0 
2.s 
3,0 

1>1tterence required for s1gnif'iC8lloe 1/ 
Concentrated Ui>O 4 .05 level .. 1.49 

.01 level - 2.0 
;o per oent BaSC) 4 .05 lAmJl - .89 

.01 level - 1.2 

0,0 
2.0 
2,5 
s.o 
6,0 
6,S 

25 



~ signiticarit '}/ 

'JI Table 14 A.nllqais ot variance 

o., 
o.o 
1.0 
1.0 · 
o.s 

o.s 
o.s 
o.o 
o.s o,, 

1.0 
o.s 
1.0 
1 .• 5 
1.0 



27 

QR ti.Ids~•• 
' dqe 

1.0 o.o 1·0 • 10 dqe o.s o.o o.s 
1S ~ o., o.s 1.0 
20 dqa 1.0 o.s 1., 
30 ~ 1.0 o.o 1.0 

1'1#""211 o.s o.o o.s 
10 da:,11 o.s o.o o., 
lS dtq9 1.0 o.o 1,0 
20 d.qll o.s o.o o-s 
30 &o-8 1.0 o.s 1., 

v Seed treatm1111 • JDO ~ 24 boure 
NOii tempera.tee 24 Jioe,t 

Not sigrd.ficant al 
Z/ Table 15 Ana~sis ot variance 



o.,.. o.o 1.0 ,_. o.o 1.0 
:to ~ o.o o.s 
1S ~ o.s o., 
.~ a.,. o.o o.o 
JO· dap o.s 1.s 

'JI SMC1 1oalr84 • ~ holl,e 
, dr1e4 • 48 houri at 47° C 

Ditference required for sigDiticanee ?/ 
.os level .. 1.02 
.01 level - 1.4 

28 

1.0 
1.0 
o.s 
1.0 
o.o 
2.0 



I . 

I i V.r.ai 
. I . t rm!m,tj,sm I 

'JI Car,opee, 1n taecd"1ee 

D1tference required for signil"ieance 'V 
.os level • 1.0 
.01 level - 1.4 

Z/ Table 17 ~is ot variance 



'Gel'lldDated ' at baveatt 

, IIJ ... m.otter papel' in gel'lld.aator 
Al • Qaopnio ,oil in gNlmbotl11 
A2 • ~ loaa a peenhowle 
A3 - Sand !Ii ~ 

Gendnated 60 deir• after harvest• 

BO • In. gendm,.tor 
B1 - Qr,ganio .u la gNlmbotl• 
12.s-,,.1oaata~ s,· -Sam la~ 

.... . - .. 

Gend:aate4 360 clq• atte:r.' ~st, 
co - • pnd.Jsator 
Cl• Q.rgad.o toil ta~ 
02 • s-,, loa,a Sta gNlmbotl• 
03•S8Dilln~ 

D1tternce required far a1gn1t1eance 'JI 
Car,yopses .05 loftl • 4.06 

.01 level - 10.5 
Fascicles .OS level • 6.1 

.01 level - 8.8 

'}/ Table 18 ~1a of variance 

1.s 
1.s u., 

12.s 

30 



Figure 7 The effect of Varying Isngths of Treat~Dt With 
Sulfuric Acid on the Germination of Bu.ffel Grass 
Seed 

1 - No treatnent 
2 - 10 m:j.nutes 
3 - 30 minutes 
4 - 60 minutes 

31 



ftgQN 8 Tbe. wi.ao. flt Ula Bl't.U..•· ,._,. 8114 '*1ea 
hem Blattel Qrae, .... - .. ~-f/1 
m.8'See4 

Left • 1lo tzea....­
M.glat • beate4 



DISCUSS I QI 

The .. ...,. e dlti.,.4 genrd.nattOD of IMc1 'al/I 1- ..... 1J1' OM e 

_.. fit the toll0dal1 ~ to c.roe1- (7) (8)1 

i. ~...,.that ........ bar..~ 

08D.bedaJ 

2, straetme• inhlbl.U., ldd.bt.t4en ot va.te.PJ ,, ~ ........... ~ ...... flt....,. awl ....... , 
4. Stnetutee ~ ~ .... _. ........ . 

s. ~ ·~ tJJat t.U. '° ................. JWGpW 

geftdaatiCII ..at.tf. .. f 

,. Comld.naU• Gt '" .... flt ._, 

7. 

The dellqwcl ..--tton ta butte1 cru• eae4 ta ~ to be c1III 

~ to croei.r•e ffJllrth oau• ot dell..., .a Sia part to thif ~­

ot • Sald."1toar Ir tht Wloabc ,.._., ot tM ..,oJ)fl4tt. Thi -..t 

e'bllllea1 aat1ae OIi tht Wb!t.t.ng ...... vu b.Ot de~ Thi 

hhth&tw le beat stablAtJ t1leNtO:re ll not --.ta ... ,-... ta the •ect• 
ot -., pldt1. AJrad,w (1) tenect buttel graae .... to, & tJtd) all 

••• WM MgatiWJ tbGJietore be ae--4 llll -· n-' \be tcdd.W.to.,. Ju 

~ tnala t.t •• ob881'"'1 that ·~ va Ntllllt.11' ...... by 

C81'PP•• a the taldelea. KotetoN l• not t11t lllaltlna taotc,r to 

~-b tld.• apeo!e8- The iemot'8l ot enoloat.ng -.tme, ..... 
the ~-· ..... • bel4iate Sn.crew in ~tlo.n. haa tbrt• 

oblenatton-, it oaa be ••n that • lnhlld:Ung Slib.neoe i• giW11 ott 

by the en«lodag ebu$t-..1. The ....,,al et the OSl'IOJ*• clU -' 



~ .... ~- flll4 dll08 •""*" l• nr,t a OO&'trollllag t~, 

f.t te ~ that SllaW.tlelallt au ~ ldgtl'b bl ~ throlt&b 

ti. l8ed ooat. Thi two OGl.ltnl.lag tMtor• b gend.natlo.t\ tit batfel graN 
. . i 

...... de~ ntJier npS4]1'1 witih Mdmn geftd.1'aUoa fa oel'10P•• 
en4 taad.olet ~ ~ 6 1IO!llthl· atte hewn. 

1a ~-~., it .. o~,et1 that..,. .uiaa vtd.e1l 

r••rwd t.hf wlost.q ·~· .,... • s.n.. ia ~ 

Mtohmoal 1111no,a1 ot· tbt -1odng ~• .a 1-at!as the Neel csoat, 

....-« ao ~ -gelldaa.tloa tJJaa ea..,_.._.. yo4• fte ...,.. 

traUoa of ti.le aet4 \re....- bad to be ~ hick to cit~• 

...i ..... ~-,.,.,.. ~-.. ......... 

., .......... WIid ln tbl• .. clW - ctteet ...... Ian ot btatt-1 

fPU• ..a. Seed stetea __., .bich,. low -.I el~ ~atoe• 

pn a llJdlat ~ -Sa ~-- but tbt• inOJ!eue• ,.,... attribtW 

to. 1-,th or u. hoJI haneet. 

11o1.-.. ti-..-111, P"4tl•« • · ..,.._ m ~-. ,we 
.:l~ wttS., -.1 ~or__.._.. wtt.1'11, s_. .._ ldd,lt 

........... ...,. ___, tht'0111'11 tt. ... ....,. '' vu 

t;heuatrl .S.eture Wil14 .... a _.. npl.d ••-- flt ..--. 

' ·Sol't9atl -- ..w.. to ....... the lnhlld.telt fl'Oll thl9 ..:todq 

._t.t:1N•1 ..,.r, __. tlOl...t• not \\1114 la ihl• ~• Id.pt 

cU.NOlw tM ~. Tm Wdbltta, ldgbt haw-beea ~ to 

potlol•• ot ohareoa1 .. .U• , .. - t.nereue la ~ ooov.ne4 

vbln \reatecl vlth tile• atert.alt. 



35 

1a t.11$ ~ trial•, wheat .-.de wen eo,erec1 vlth the ..i .. 

tag ~• l'9ION4 hca batt-1 grue 08l70P•t. There va., a detird.te 

f.ntl ... Git the ~- 81 ehCMl f.n n._.. ,, bdt tM ~ VU 

sable to explda the N.:l.te. It vu oba"94 tbat a c1eel'eue la 

pftdaatlan OOCU11.t b the t19atea _., but the •et11_, oa the 

tl'eate4 blotter WN ..., ~ 0. an tt. at,e.-.. ...._. 

vu aot the taotor ,...._ ~ s,ow\h .._ bot;h t.e.t.au ,,.. 

alwa ildtl.cda\ "*'-• flat hdd.ld.tw int.he "'4.U..• fft WIil pan 

•e4 ml.gilt Mt U a s,ow\h nblll.U. to ••01,.g• ,._ ta a _. IIOltaUoa. 

IA.th!.• -- tbue ~ to be•~ JdCll pw _. el 

tvla ..... , • .,._ A OOUlt _. ..a. • 11800 --,op•, to ~ t.he 

per ... twla ...,o, .. mlgbt be ...... - .,,... b \hi• .,... 

• or tbl• •,uat 20 ,- '*" ~ \via ....uJt,g,. m que,u....i,ia 

earpp.eea wre .-nea Ullll1er ~ to be IIWe tvb IIMlllac,.. 

,,..-. !ht• ..,... ~ with ata ,._ • uapuhli.W tbeal• 

I.a vhloh tt. NlaUw-)7 hi.lb p8f .at tdning vae UK 8' Ollle ot thl 

., •• to .alpj:JOrt; ti. ~- ot aJ*lbl• Sil 'tl1tte1 ...... 



SUMMABI 

Poor ~-in the .... ot Pennhetwa .Sllart is due perUy to 

• fahlbltoJ:! hem tbs ~ ~tmie ot the oai,opee1 an4 perUy to 

tbi '"4 ... vhloh - pollll~ b9 ~ gae .....,,_. ~al 

ot tie ._.. ot the inhtldto'I' 1'T 82804 IMd4 • ~.., MllCml1 et 

tbs ...,.... 6- the. t..ut.• Nldt• 11a ~uecl ~-. Soil. 

• ~ attnoted • 1nhlbltw tNa the .t...io1e• -' aw not .,_.,. 

a,_. lnoreaee in~• ad4 ar ~ ~-. The 

~bl- vu ~ la bcdlffll wateJ tbefttol'e a.....a '° bl heal 

.· .table. Sol'ffJah• amb aa aleoholt ethert -4 lMls01 wul4 -' NIDO• 

the lnhlb&tor r.. the taeelt1ee. lbt.1t11Nt .a ieJl:pml-.1 W ao 

4lNot aft-' b btealdag _..., ta thU ...... 
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