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INTRODUCTION 

S.ed dormanoy. a OOI!lMm phenomenon 1n J!l8.n1 capeol•• of 

pl.ar\ts. allOWll ...4 troa a &1ftn yeu _ pro"" dllnca 

over sewral subeequent ,.are. The ..leot1..8 evol tloMl"J 

advantap or dol"Mfto, 1. pU"Uoular1)f .1&1"1t10ant 1n w.'" 
epeel.. ot te.p,...... e1'lnl"CmMnte .eft • "vi" allow1na 

the p"Bervatlon of a .,.al•• 'thrOugh 'the adwne ooncU

tlons of winter 18 d••irable. 1t POi'll!,. --41 populationa 

such as .f.I.\XIRDWI (-...rtweed.) to IUc.a.full, coape. ln 

otten diatl.lrbed areaa, e.I•• where land. 1. oleared tor 

building or agrlcultum purpo.... or where natural dl.wr

banee., 8uoh a8 blgh water, are " __ft. 

S••d dormanc)' ln .b.\xa'QWI Jul. been attributed to the 

hard, 11l"f"IMiable perloarp and anatter-rlpenlnc "quire

ment (Ju8ilce, 1941, Ran.OII. 193.5. and T1Mon, 196,). 

Tlmaon (1965) beli•••• that the atter-ripening prooe•• 

involved an ena,.. witil • low opt111\&,. 'temperature wh101\ 

attaoke4 the perloarp .from w1th1n, thue IRollltatine water 

en'try. Removal or the perloarp w1tb eulturlc ao14 or 

'"atment at low ' ••pera_" under _lart oon41"Ion enhanoed 

germlnaUen of "'''Y' ..ed)' epeei•• ot ~ (Juetloe, 

19lfl' Ran80lI. 1935, and '1meon, 1965). In ad41tlon. ti_on 

(1966) showed that &enainat1on I.n .t.. .IIDD1:mlu oan be 

obtained quite ea811y u.lng d.-apex.<t •••4 and treating 

witb lib""ll!", acid, th10\1"11, uraoll. thym1ne. a4enlne, 

panin., or cytoelns. 



·.~x •'8lJlodaa 10 WN'8 eq" u1 PW\OJ A'yuOWtllOO 'iDfiU6I 
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"...~tHCD AND MATERIALS 

lid $iQMEQI 

All atudl •••4• • t ~...~ L., 

.t..111IIm' Raf•• L. ~ L. t la. Ell., 

and fa. IIIDdI!:tI. L. _... .11.... 1n .. law _r of 

1966 and 1967. 'rhe, _" Urft••ct. alr-4r1-.4. &ft4 .~o"4 

either at 4 C or roOll te~n..n. V_ohar .,.ol..n. tor 

each •••4 lot ooUeo,\lon of 1961 ('.14. I) WIre hOt&..4 in 

the berbal'1Qa of the hft_ s.te '.uben: C.U.... 

~tliSI 

Th. doretaft.C7-bree.k1nc &bil1_ of tbe fol1owlnc _ .. 

ten'4. etraUtloa.'lon. X-ftJ expo_". ultraviolet 11Ch1l 

expo_.... continued dat"Jcne••, eleo'Vic OtIrftn' (AC). eear1

tloat1on " cIe-apeunc. an4 801\ltlona -aoll ott adeniM. 

crtoalne. I\W'l1ne. '..,.ne. o<....,laae. a tUn1trophenol 

(OHP). gibberellio ac14 (GA). lftdol. &0.'10 aoiod (1M). or 

'Moun•• 
Bee... of tM ..nation 1n pnlnatlon percwm..... 

of 41tterent •••4 lota or "'" OM .,.01•• t .on1J OM 1.t 

per eXJMtriunt •• veed unl... •11111_4· ...d eupply _de 

till, ,.,.••lb1e. SM..... p.....pan4 tor" .

re_91n& the ..ma,"' pv1._ aM .BUn. tor b bi. 

11V·. Clean. 'IMOretloa11l Y1a'bl. ,eed ., p1.an'tetl 1n 

plas1l10 i*'hi. diaMS halt-filled witb white 811104 eand 

• Incompl.te1J tome4 ...de orusMd •••11)'. 
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'''BLE 1. Date_, 10' .....n ... 1..",...f .. 1961 
hU'ft8t. 

,:: ;==:1 j ,= II i m:::: -=! II i 'iii \I =H lOWm=rUIJiMid' I ! r'/Id' !nPil'l1di lIi! i 1 ![! Hi;: HE h ;a 

SptOl•• Lot Mo. tMaU.- H....." nate 
I L f I • "$1' ,1" Ii 

L.~ 1 c1_CO•• O~ ... sept
19 se.t.

16 I' 00'\.
21 I? 0.... 

291.pt.!.a.M... li seqaorM Ce. t Okla. ? oot. 
14 ao 0.". 

I' 00i.11 IS 00.... 
19 2' Oot. 
II 27 00' 
23 27 on_ 

1301' 11 a.pt. 
29 sept_L. ............ 7
 

9 19 sep~ 
11 29 sept.
1) 10 00\. 

22 00"U 11 on. 
1)008 11 sept.
13018 13 00\. 

a,se,,I._II. 10 
80 a7 0.'. 

L. ..... 8 29 S.pt. 
'I' i i InH' all "lmUIA lUll illH I 'PIll I i It Oi' II 1111. , 111111'" IiIIII I 'Ii jj II 1111 i dCl punk 'I =: 

• LouUon 1. LJOft countr. K_. un1....taW ."-Mee. 



, 
__":ted wittl tM ••• 101\1t1_ or U.Ul1e. _tel". .,.. 

,.tri 41ehee ..re aftl... wi.til Nbber 41. ..al, and ... 

placed 1n a 8......-0111.,-. powtb __•• .., 01\ a l'-M

l11h1: penOd (If 0) aM aft dart pel'104 (16 C). Iftl

t1a1 ••ta 00ft81.t1nc 01 .,. each .... Md. aM 

tMM whlob 1Mloa•• ati-.1ated ael'll1ftatlon _.. ...,.••4 

11\ qua4nlplet ualnc 30 per pl_.. .. _" ...1

dered ..rmt.na.... Oftl, ,..lU 1.....,.,.. '" 

the radic18 •• -tal.. a-_natl.. •• _ft. 0._ from 

only tho.....t8 lndloaUng 1M...... p=natlon wen 

preaented. 

~%IISI_.1' ,....1>111_ ot In''-.' ...d of E... "-'111M •• 

~4 to pe~bl11_ of ...4 eoarit1e4 '" oraoklnc 

the periClat"}.. 1Mp11oate -..pl.. each of 30 In_ct or 

oracke4 ..etta _n 1N.......4 1ft eIl,tilled ._1' at I'OOa 

.aperaWl"e and at bOorl, In_na1. _n ..._9114, 4r1ed 

em paper to_l1nc. wlgMd, and np1aoed ln tn••_1". 
~.~ ildldall 

The pre.... of a 0014 "'n.N-1abl1. lNd.b1•• 

1n the •••d of .EW;.........4 tor __ o_nt.nc .. 

• ftect of _4 extnct _pen p"'.tlon ot ,.,111_ 

<J:1IDtI. ~ L.) _4. S..d ex .t L. "Mmt. 

f.a. MDIIIJM\IIIl. aM 11. __ we.. -- " cr1n41nc 
2 g of _4 w1tb SO ad ot 4laUU" .ter 1n a waftft« 



blender, fl1terlnl. and p1aolng one-balt of eaoh 81ther at 

4- C or room tempera_" tor 48 lU". QUadftplet bawh.. of 

~O p8y111um ••••8 ..re plan'tect 11'\ ",'ri 41eM8 eontaln1nc 

tl1tttr paper d1.ks ........4 wltb S .1 of OM 0' the ••• 

"ract halve. 0 .. ell.tille4 _ter an4 tMn attl_d with 

rubber 41...al8. Th... _,.. planet 1n a sbe"~111.tt 

growth ohuber .., Oft a 16-hr l1P't period (21 0) an4 an 

B-br dark penN (16 C) _et pl"ld:naUon ooun". weft _de 

troll... ri!tb ~ the ninth .,. ""'r plantina. 



U:SULTS AND DISCtJSSIOM 

DOrmancY 1n ...48 of .fall ap,....4 to be, ., 

least 1n part, dependent "'port d Ana.uoa11J'0..... 
'the tive epeel•• of ~ _4 cUed wen qul. 

similar. ,"- tru1t (acbene). ....f.lTed _ he.. u the 

•••d. conels""- of a per1oarp, In_C\III'Mtft'.. .... ~n. 

uf a nu.UUG, an alwrone 1qer. II etuoh7 .nd.o.,..... 
an4 an81lwro (P1g. 1). !heal........ lQe•• loeat.d 1n 

tbe outer part 01 th. 8n4Oqel"ll (Junlo., 1~1). coapl••1,. 

tI\UTOUnded the ••.,.... and~. !'IM nu0811u8 oon

.1....4 of a ... of ONabe4 .el1e at th. of the ..e4. 

Each of tM epeol.. e.41•• exh1111ted ttIo 1ft nt•• 

-tbe -'W1O •• pn...4 lnto one anc1e of 4 and 

CNrw4 1n Noh "'e __ ..,. •• the ~dlna 1n_cu

I'lente an4 perioarp. and .. orl.'te" with1n tM ...4 w1tit 

1. radiale tip at ......... apex•
 •_r~ 

CncJcecl ...d ot l.a. .......rbe.s .terat .. ta.r 

n:. an4 1n 8l'8a_r UIOQnt than 4l<l In-..' Med of 1h18 

."0108, The ONO.4 ..."a 1Mtla11J' a'blerbed._r an 

.wn.ce 01 a.pprox1_.~ 0.8 III per 4 ,.~ ~ .. OO1IJ8ftd 

to 0.4 !II per _4 per br 'br 1ntaot {'lee &). A~ 

.. -.cs of .. YI Itr teat ,.1'10., QI'M1tH __ bad pS.ned 

appl'Ox1.-_11 1.6 III per 4 aM In''o'' ••4., appnx1_.
1)' 1.4 .. per_4. 1M n __• thi. tUttennoe to 

be 81lJlltloant a' the ;~ OOftfl4eftce 1....1. 
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. Nettile.. ~ 1fttaat nor the oraoke4 •••de prmlfttte4 

following __I' abeorptlon, '\bU... 41fterenee 1n __r 

ab9orpt1on. thoupstatl.,lcally aignlt1oant. _not 

the detel"ll1n1nc taowr of ..rmtnatlOft.It .....4 11k.l, 

that the perl~ ..obaftloa11¥ reatrlQte4 I'&d1018 PN'WU

_ion sub$equcmt...._r lablblt1on. In thl•••nae, 

water 1mblb1t1on ., be -111t1t8d- 'by 'he pen•.rp and 

lnt...nte. Ilthi. _re 'he _. reIIOva1 of the 

pericarp oo,..rlfta •• ....4101- '1p ...14 allow pro"lNdon 

and nbHquemt prm1Mtlon. 

~JII_I&D& 

ne....alna 01 .1..&1.1&II1II ...4 .tteotlwlJ' ......4 

'tM buT1el" .. "e N,4101e and 1nore_d prm1natlon 

(!'able 11). Vlue .-'1anUatlns .. tMOI7 of _cban1ea1 

""8V1oUon of ••11170 croftb ... the perioarp, oe..,.xlrc 

of .. •••4 "8'&1'-. 1n 80 Ift4 au pftd.nat1on 1n L. 
, II; f I" "1' 8n4.Ea. ~ ntlP"tl.wl3. Both 

L.14ItaI and L. .~-- exh1b1.4 2~ 

pnlnatlon at_r 4e-apulna and bad e81bite4 no ...... 

m1M\lon plor to x1nl. L. ....... 414 no, 

pnlna'" tol1owlnc x1nc. 
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TAiLE II. Germ1na,lon of )-month·old ••ad of ~he 1961 
harvest as effected by de-apexlnc. 

I ; I 'i -; hi In; :! I f 'h';!l i ~ ===:=.'J::: 
s",01&8 .. 

la.~ 86 

Germ1natlon (~) 

t.. laic'"", 
f.t. 118DIX1DQ,iQA 

20 

20 

loa. av.I1iAS1II SO 

l.a. IMDalD1 
lAO Ii Iii IIi f , III 1'1 

o 
ad I t'l I 

If the perlcarp _" tbe oral,. 'barrier to gel'lBination. 

hip ))ercentap. of pra1nation. would be expected ... a 

reault of de-a,.x1ng. Thls 4141 oonr in L. .ItIDd&SIa 

(I... '.II~i,~Q;I._ tU.cS not exhibit a high degree of <tor

m&nq prior to d.-apenng). S••4e of l.a. JlA.IUDI. l&. 

MDlIlXID1QW1, and f.a..IIIBUDI.. however, appeartad to 

po••••, a44i..'lonal lJuTier or barrlera 'to germination. 

the phenomenon of • tal.. prm.1nati.on" wtdch occurred 

frequenU, 1n L. ....01 and to • le...r deCN. 1n £t. 

laAAAI1lI and L. ~ .....4 tha:t perhaps cer

taltl oeapoun4. _1"8 present whleh pre",,_. 111'totic srowth 

at"er the radicle ex_n4.4. or alterna'tlvely. that .'1.
latory oompound, had not ... ,." been Q1lthef!liZ8d in ade. 

quate oonoenvat1on tor pra1na14on. I t was po••1ble 

tu:t raticle 'l"OU"\laion .. slmpl)t the real" of .."er 

1mb!b1tlon and 11tU. or no aotual cell crowth had. oooul"l'G4. 
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ID»W-Sl= .. ~11IIIII1Id t~ISDA' 

water .........., of l&l1Dlll8 4 •••UIU1a-17 

nther'than lnM.blto.., 'to p~Ulu e pnd.natlon. 

Untreated ...« exvaot• • , L. MIl L.~. 

and .e...-. .tt•••4 ,.,.111_ ••41 pftllMtlon of 

89. 96. and * ".,....1..11 . 
d.wn • 0014 t .,,. Uon 01 8,.S. 

92.S. and 91- N U..1J. ,.,.1Uu. _4 p_rati. 

of '8"~ _ .Mal,.. 1n .......1 ,latH (ftld.. 111).
 

,ABUt Ill, hNlnaUoa O'.mUM .......,teo," '"
 __r .X"U'aOt of pa1.Jretpe ..... 

• 1 II I II I. I I. I I II Iff I r J 111111 

£."1"&0' Da1~Gend._tion ,.. ,.....~) 

lpHi.. , ....., DQ't" , *' , 9 
• t as I L q , I I I I 1111"l1li" 

1.-"\... Co14 a., ".0 -',0 8ft.S 8'"NOM 17.' 81,0 87.0 .... 89.0 

L.~ Col' 11.0 Q.o 89.0 90.0 
NOM )9.0 ., to.0 9'.0 =:~z..._ Co14 86.S ~., 90.' 91.0~o .,0 _.0NOM .0 69., .5 

con..1 )0,0 "'.0 11.' II.' .,., 
If II bllll -- I [, tIl II 1.11111I II 1'.1 I I I I 

Tbe...MIl• ., ........, ...._tUft __la

ton N.thet' than. 1M1bl-.. .. the crlUoal , ' 

pnd.ra,,"Oft. f't.d'tMr. L, _~ (1,67 n) 

_d .x...., - ....tlea1a_17 .... eltM. L.. MAtmt 
orla,-. (1966 harfte,). tfl\S.. ear 1ft4l._ ..~ 

1 
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·U:96t • "..,t...pw ..I~ 'PU" ''''t 
·".......'W) tat" , \IIIIMC Ne __ul1"bU 

..'1»11 ..,. , " _1;1 -us ttl 
\u t so '''''t '0 IOU. -PMa ,... .. 

( 01) no t A'ft--V'Sd'P,-
• ......, ~ \It (ltM,..... t'06 ,UII ,·,L) ••tpd. 

-.... so , ·'.vn.... ~o "'''''-'''80 
-(AI."") .q-"' ,,·16 ,.. (-(, , ~ 

...."'.. Ul .-1IIItBl1JI-., '1 

,.,... '.', ... ~ 

.., ,,_ ."..,.. ., p1>N. "ou .. ,qtn

P-,..QIft 

• (6_t '1.ntl1Mtj) \lOt.. 

• lJU'PItId p .&I_1ft-". __ ,.....1Clttl*1 ;e .UO~-.-

-wouoo .01 , '" -MIl-'-1'-t-". "' '.....0 

".1'\'Jq\I1 '0 U01\ P""l'l' • ,.. tltMl,vw--.te 

~o '0., , so t.fInA e.z"'wt-"'. UOU1NT&ld 

.l."~ __ "to"PU01l> NOlI .....e..t...... uaoo.t ,. 4tihU:OQ.' 

't 
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....... Ju~.. , raothlol._d 'I."'" .~o 

u,..,... _.'" tMl " puett-" __ .wq 1M' U:96t 
·-a......."..rt•• pw tI'-) tt-....... ,~., ••"'0 

ut ",.N "Mel ._ '1u1U.c"-.I~ -lIw__e. 8ill,J. 

'*14
.-" 9't6 
0'" 

...., • IU 1'. n .R • 'II I II J .' r '"' , 

III II IL III II 

•(A 8 ttl.") fOl-IM ...... "1 ,;06 _

'·'t......1 ......Oul -,,-,..,..,-.....--."'1I'd 

......... a"'\IQJl 6 , ·0£ <ta •""_oauuow ( ,. ;i,'.( ·'8 
tlNl W_U"'" , u.NwJ uo,,, 

-_,..d ,..eN-, ,-.ttt,-qae , _aIR T:J ·u.......... 

.... ,. ...... JNl.1. ,...---OUt ",-,t"'. \lOl'WlWol.~ 

~.WT119 



11 'Q.tClllPC-..wq PlnM '4lAn-t.z_wt~. p-.oUln,fwe .%0 

••MltIUt -JO _MUO .. ,Mtq.tw , ....t ,.. .to ,~• 
... 110,. .."*".... ,.. ,.0•• IIi\ ,.,.. \1 .p." JO 

.... ~ VI U_1r£Ml" ...,..,.. ....lClfqtl1 uo".,. 
...."0 "''''-1'-' .. aNf, .,... -tIP ~Clll 

,~u••1"6· so Wl.A p." 9t ......: so uou-,..d ))ult1lt 

....til tMSJe , cu .. 'talA ... p....... -" 

"V_'-S ·(A •••J.) .11:""'0"''' .,'t6 -. 06 puej(·n 

..... IIGiII ..,... ..., P~-6 

I• .. t.t-e"""MUN .,." C"1 PUll ~' '~_ (ttl lIINS 

~..., pue "\'If"'0,-......., I>t....... 

-e I• •, -"-V,,-.q.s 1'~ ·uol'wlUd 

,'I"",-I~, ,. -ft.-""'...9 

.'_"'6.1 UM u-.u"'. Il800I ,.. ,e.;s.zftOOO '''"0 8dtM(O 

etA •• pu1t -ttOfl". P'" 1U'C"O't8 U1 UOnOUftJ ""• 

• ",''' l..tp Ul MOt -lq. ·"WtU~ 'Mlr-N 

oif ,. I.Ip ,Note ., ,-a "ou _ tu"'."'-'Ul ... 
,t .~op '0 ••ot .. ut 2Ul'tMN ,MIftOOO IduWqO 

110M ,..."A........ '" ,Nt kt-lftP UllUIIIt'Il 

Ul .auoo ~ tw'P010laAqd , .tn.""-UJIlOW{ "ou 

..'1 ·(ZS'6t 'U'fIUtewt) ..-uot.a B\rI-mp du1IqD Oft. UJlt0\(8 

8.1_ .,... III u ...t1IIl'-,.az-"1\\"NUl UOnWtud 10 

INOn__ueouoo u,n.wru •...,..111'1 -(8961 ·"Ju.l0tooqos 

,a Bul'lO) eLl pue .....010 Joe.loM. u~eo \It eft 

"',. £nA ..... NeM til_Old .tcll'tt08ul pua 'qN•• 
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1... pronounnd .tteot on ..... a.1ftadI' ......1fttI .. 
capacl......_ ..... 

~AIU 

albbe..Ulo M14 ette._wlr' lft0nUe4 .._nation 

of ,._4 _dot L. .Id.IIIII en4 L. _ _t 

ot 4 4 of L. ~ (Table VI). I .. 

, ..tatlon of "ta of -tabl8 VI 1. -.11_.. __ .. 

uee of '- _. 2.0. 01 -- L. aM L. -.... 
... In •• l.na _1 and OA ... 

of ?SO and 1000 ".. m wi. OM 4 lot.' 

eaoh "feol••• wt GA on. ol12S. 2.50, .. .500 
PPII -,. .-4 em &nOtbe 4 lot of ...... .,..1... .... 
obanp 1ft ~n lta•• eepawaw 8rl81ral- ., 

tM OA .n-cte .oau.. 41tte~ Me4 10..... __ " 
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function in atlD.lla'ion of dormant lettuce s.eel .eN1natlon 

by promoting ..,l...aotJ.vi t)' whioh npp11.. the _no..

charide. for ••brJ'o respiration (IkwDa and Thimann. 196,). 

Thie. or .1JIllar acUon, also .....4 to 'be a pO••ible 

fUnction of OA 1n 'nakine ctol'llaftq of l.IJ.IIlDlUI ..ed. 

]USDal_ lIe,' 
Hi tropnoua •••• of actanine. o~wsln.. and ..1lp1ne• 

•1i'llAllated •••4 pZ"ll1nat1on .1p1tlcant1,. only 1n L. 

JtIDI.IlDrWwa ('able 'VII). tNt abo n"1&11r ftO 

at1_1a110ft 1n a1ther L. ld._. 01' L.. 1III1tIDa. 

'fABLI VII. Itt.o".' a1tnc_....... on pn1naU...., 
4e-apexed .£WADlI ...4 ot tile 1966 harYe.". 

• I I! ; , li'.·' .= '..2 Ii 'II ==== 
a••• ppII ••• Oen1na'1on .t a an.
 

'el" Cet G.ndni'Uon

loa. ~IIIII L. ~L."" 
• 

A4en1fte o 0.022.2 ~ I., 1'41 10.8.t 2.1 1]6)10 aa.a to 1.17' 20.2 to 1.0 68)
100 2~.2 t 1.0 ~ 2,.0! 1.9 a,)

1000 0.0 0.0 0,0 

ClW.lne o 10.2 ~ 1.0 I~) 10.8 ~ 2.1 ()6) 0,0
10 14,0 1 1.' "I 18.0 ~.. 0.8 (&OJ100 13.8 t )., 46 16.5 t 0.9 ("

1000 10.2 1 1.1 ~ 19,0 ~ 0.1 (6, 0.' %0,8 
thJ'ld.ne o 0.010.,2 ~... I.".). 10.,8 ~ 2.1 !,s·l10 9,0 ~ 1.01.0 )0) 15.8 ~ 1.0 sa

loe 9.0 1 1.' 30) 14.8 t 2.1 49 
1000 11.S ~ 1.8 )8) 18.0 ~ 1., 60 0.0
 

or t ,
 n; H: 1 jj tiltI til :Ujj· ;:: 1 Pi; i it! i hEI 

• Per oen, pJ:'ll1ftation .Mwn 11\ paren"'••••• 
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SUMMARY 

s••• of .lI1IarJY1 »0''', 11. ~. 

la. INDASI.. and la. .IIIDMDa po......eS 401'llallq. 

whereas th., of L.. ~ pN1nate••••11p 

1n all te.,.. .,.S••4 d0l"ll8Ml 1ft fA F •••••• 

"..-ntly due to "be pre..ft.. .f • hard pel'l.., 1d4_ 

Mohanloa11y reatrioted ...owtIl of ....lqyoftlo t1_••• 

I" was ,1\80..1••4 tba~ do...,.. 1ft L. Mllmt aft4 L.. 
~ .... to 1nhl'Mton whJ.eh repre••• 

by4rol1,10 en.,.. aoU.ft wi.1ft 'the ...4 and/or the 

nec•••lty tor ...4 prtd.naUftC .'1..1.-.017 oollpOWlde 

a. well .a a ,1.!'Cine l.'"'on. 
o.-.pex1nc wa. '"1'14 ,,..,,,..11 ft_ft .. 

Mobanlaure.trio",10ft lapo '" the perloarp an4 . 

era1 _tbod...re f0Wl4.1 to 0"'1'00" tl\e .. 

uno, "bouch' to be _ •• __ la'l.. oonoentratl0.a 

01 lnblb4. tOni and/or .tl_la..,. •..,.,nde. S••d 

nation of 'the.. dorMant .._ ••peol•• lnore . 

'the lencth of 4rr .te,.... ........ tell'ptl"'&wre 0 a 9 

month penod. ge•• _._11•.,this t..,erawre .... 

considered to alter the lnJl1ltlto.,. naW,. ot 001lpounu 

Which pro.,-" donta1'\oy an4/0" .. ln1Uaw produc'lon 

ot etlaulawl'1 eOllpounde. Stratificat10n at ,. C alao 

tunotloned to aUeviat. the ......,., ata1e in the.....da. 

freataent ot a-ape_1! 4o..-nt J:&1XIIDI....d with 8.1u

tions of «1bbe"1110 acid or "he nl "rogenCMl8 baM. 



adenine. oytoelne. or th1'll1ne l1Jtew1.. zoeaulilt4 !a 1---.• 
germination. o1bbe"1110 ao14 .. oon.14e:re4 to ,..... 

in, etlnula:tlon or h)t'4l"Ol¥tl0 en.,. 8)"8"'. .,1.wa .. 

•••d which provided .,.01t10 IIOftOMN ftcaul.... Ie . 

l"88plratlon an4 growth.bpp1)'!.nI -.. do...." . 

nltrGgenoua ,eote4 to haw .'i.h . 

11t10 en.,. aoUon. or &1.".'1_11. to ha . 

the need tor _.,."10 b1cInlr.l. Wblo1l WppUH "._ 

ooapoun4a to the ••1J170. 
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