
AUXlSf INACnVATHIII AKD 1TB RELATIOK TO LEAF DHOf CAtTVD 
BY THE PCKOtS OMPHAUA FtAVlDA *

L T K  l i g r E I K A *  M  TATLOR A. f f rU E T B *
HiMwifo  Vmmtmmm. 9 m /m  Vnrm m n. CAwmmm, Ua

Ompktbt pnUm  MasU. A lUag. h  tbi ^  
lb* moil dwtrarthF* 4iMM of Mfi* ia ik« kmmkui 
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M Im * *  Um( 4 m m « m  t m m i  \ f f  tfei» h n p »  
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to u  iMMMil iMi n  Miw prahMkM vtlmd •< «v.
•riil BiilMi ddbn. 0. jImiMi ii •  m m trn  «r d» 
fMBily AfMiwcMv of tl» BM iiiaf w f .  Cwpt*. 
iMMiv* Modtni wrvajw i# tka bWMr m i p»*»- 
lipeel iwpoflaaw «f tkb fi«gH h*?»taa p««  W 

<1). hjf WaBau (14) aad mmI ivMrtljr 1  ̂
iiqMiln (•).

H » diHM te flwnntorind bjr iht dvvvbpMnl,
M th* Imvw of M0W Md •  widt not* of sikar haM

flMiar m urin t i-M C tltm  M m m  h  * i  
iMM at ^rvard, m wMih a laigi MHfear t i lm m  
m m  iaawhud »t thv haM«l iftr kW» ih»
aaiWa, *eeed Uwt iba aHifAi* ^
mvw t l  Chk piuN Md that M r  iidMlad IwMi 
bip« la fid viiMia S ia f t ,  M M a p  Wa^ m »

plaau, «r poMid «r ilicMy «v«M tpati, 04 la liO 
l i  itoiatiir (If. 1). TW nanfaar ol lado— p tf iMil 
rariai fnm I to wad a m  100. la iwiwit, tlia Miia
pathafMir flfMt t i  tha hafM ii tht lawa pvm^ 
twa difaUaticai whieh H caoNi.

It 1m fraqaMMljr baw laparlad tbat fai iMii mm» 
tl» attachad mMm Warw vbkb bava hlM  baar » 
M ai at tha bait of tba laaf Uada ataoa to iba paMi 
ar OH tba pati4», wbaraaa tba bavat tbat tm tlu  al- 
tadwd to iba tfaa BMy bava a laffa BBBiibfr M n t 
bat DOM at tba baaa af tba blada. In Miand, a 
rta ^  M as loaatad at tba vbaia tba Mf hk4ft 
bapw to widM la oaaaik ta «a«» tba laaf to dn^ 
n i l  affeat baa baaa fMwaRy totacpralad, uMaat 
oqiarbMatal proaf, aa tba WaH of aaabaaiaBl 
atnwtkiii of tba vMndar tIaMM of tba laaf bjr Iba

Oar prilbwiairy work aa ■prtaiatal drfahatia« 
af aofaa ki tba Md aad, far aipiriaaa. af Odam 
bi tba sraaabewa  ̂iwHaataa tbat tba <Wo«atke eaead 
bf tbia faagiia aaMat ka «9U »d tm fiy  aa a ia> 
•all af ■lal̂ ĥ Bina1 taijary to tia kaf. Fortbar kh 
aaa%irinB baa Aawn tbat tbrloaalhralioa of pkiA 
ffaaib binaaaw bjr O. /kaida m aj ba a0««A aa a 
aaariM aipkiaatiaa af dw haf dnip eaaaad bgr tUa 
rapfai. It ia tba parvoaa of tUa papar to pMaat 
tfek avidaaaa obtaiMd fma wraaal I w  a# kmitie*. 
Oaa bava lad la thia wtarpratalfaia af tba

of tba iHua patbofaaae «0asi af tba

EXm DCDTTAL B B K Tl/n

F i i n M a a i i i  O M U A K o a  
aaaiatiooB of odba traai ia ptaaUtkaa a* TmitMm, 
Oaate Ska. wHb tba |m m »  of O. Jlaaida MhMad 
• a t  whaaaw tba faana aa«ad a laiioa It tba ba« 
4f a iaaf, or on tte p S ^  tka laaT ahvaya *appad 
vMte l ^ t o l v t a k h w l b a t t o a o f  kMa«li(ia»

t lo M lv a d m , t t t t .ad Jaaaarr 
sPailw F a ^  af B r a d  M aaate. 
*laalalr of M aaa af Birvaad



rLAXT rH V n w u n v

»W k Muar «Wiiitinc a( raS^r mid (*ol(w 
iMVf*. a UifV manWr of Imvot nf ibiw |>Unu iirrr 
pnlonitAi ai thr h«i» al tW In f hUd* hy ibr ww 
of a pap«r*ptn»rh. Ficim 3 ranpam a puiM̂ wl traf 
of ('drw with a )m( bmnnc a fitagQn l«*Hin which 
feewd the iMf t« drop, ta alt <««*•, hMfa m n th e  
aad ■  t'oim*. thr pi»rfarat«ii trnvM rmained at* 
taHwd for a pfrwri mwiifcrahh- km m  tbaa tint for

fW S. Cb ip iiw  at tbr nt« of Itaf aWiMiwi ia 
CoImh iadwrvd b f  frowth of Owyfcatio jlavidm at tha 
haa* of tW Made <Il. (rowtii by OmpjJtha /ht’ids at 
th» faaat wf Uw bkdr with lAA*Uaoba ptmt*- •pphed 
to tiM patiole brtow tb̂  Mon (II). and mwhaairsl ptr> 
foMiea at tbe h«e of tiv bladp (III). In pftrh froap 
V  laavM of ronparaUe â r wnv tf««t«d.

Fm. 4. The pH BMMtivitjr of the Main inartivatioa 
ia cahtirr ihrai* tif Om^oIm /hfida. Tba 

««rve vombtaM Um «lata of 2 wpantt« «np«niBMita. 
1W  potau id>t*UMd ia m«4i npehiDent aiv dfwigaatMj 
br a lifartarialir frmbol.
tb t  inoadUtrd laav««. Thia ia xhuwn in ticure 3 m-hirb 
rqwewBt# th r  ctfeet of iImiv two trra tm ra u  oo groupa 
of 30 f'o lew  Iravoi of pom{>aratiir aip. I t  ia d n r  
that DO pfrforatcd W vea h ^  fd lra  fay the tiim* all 
of tbp iiwnilated leavaa had tinra ibad. e\'fo tboiid> 
thp prrforatioa mikin-ad ail, or almoxt all, of (h» 
vaandar ikMW and only a thin l>rtdg» of W f tiaw* 
w u  W t to pnn’ide a rociaartion h e tw m  the 1«( 
hb<lp afid ibf prtiola (fig. 3)

Tha work of IjiRur (6t, M ym  17), (iarHner aad

t'nnprr (A) aixl othm tuM ahown that whra thr kaf 
l>ladcw of r«iru* arr mnoveil, thr |«ti»im titvn to 
fall off withta 3 da>‘a, the prorw  of alM*ii«ioD bnnff 
mmpJete for all prtiolni vrry nmio aft<>rwanfc>. W» 
have rrpnitAl ami ronfirroed thMr otwim'atinnfi uadrr 
our Krrtiiboui« oomiitioM. Similarly. Miw Lnr>‘ 
llaMinipi, patbolHKMrt at thr lntrr«Amrhran Institute 
of AfTiniltural Hrimfw. TunulliN, ('o«ta R io, haa 
rrponed to t» that iti ndlv. drajrtiratly drlJadad 
Imvw fall off murh more rapi^y than intart kavaa. 
In OOP ntprrinmit more than S7% of thr itrMaiM 
taat-aa Ml within 6 daya a* pompar«>d with 1009̂  ra> 
trotioa of thr intart Irave* at thr md of the nudt 
prriod.

It would apprar, thmfora, that in thr rapidity of 
thr laaultinc ahariaiioo, the fffm of the funffuo Moa 
rewrwihlra thr rffrrt of romHrtr rrmoval of thr leaf 
hladr. Laiharh (4, 5) ha« abovn that orchid pollinia, 
and an auxin pa«t« prppnrrd from orrhid poliinia, are 
aHe to retard leaf alMviiMioB in dr(4aded leavra of 
Coleii«, and LaRue (ff̂  Myera (7), and Oardi^ and 
Cooper (3) have obtained aimilar rrrclta wi^ «>'n« 
tbrtie xrowth hormooea. Myera (7) han cited further 
evidmre indicating that leaf alMwii«i<N) ia aormally 
retarded in intact laavra of Coleua by plant (rowtis 
hormonra which diffuiir down from the leaf hladr. Ha 
haa aim itrmonatrated that thne niNtancrx can move 
throt«fa thr cell* of thr petide even wbrn the vaiicu> 
lar »>'i*trm ia se%‘eml. In a Mudy of tbr ahariaiiiM) 
<rf Iraflets of bean, Sboji. Addicott and 8weta (10) 
have Mbown a correlation lirtween a fall of the auxin 
conrmtratioo in the leaflet and the approach of 
abacimon, and have indicated that an auxin gradient 
aenw tbe abaciaaion aooe, rather ttuin (he aheoltffe 
amount of auxin preaent, controla ahariaaioo. Wet- 
more and Jacoba (16), working with Coieus, have 
concluded that the diffuaible auxin from the leaf blade 
ia the factor which normally controla the pattern of 
leaf abaciaaion; but the>’ favor the interpretation that 
auxin exerta an indirect effeel upon the abeciaaioa 
layer.

We have been able to ahow that if an additional 
MHirce of growth hormone in the form af a 0.5% 
indoleacetic acid ia lanolin ia aî rfied to the petioin 
of leavea inoculated with 0. fiatnda, below the Inion 
cauaed by the fungua, leaf drop can be drla)’ed cos- 
aiderably. Thia ia abown in flgure 2, which repmvnta 
(be effect of thia treatment on 30 Coieua leavm. In 
many caaea the petiolea of leavea treated ia thia way 
rrmMnad attach^ for aome time after the leaf btadn 
had dropped off aa the reault of extended decay in the 
regioo (rf the fungua leaion.

Theae preiiminary exparimenu on defoliation clearly 
auggeated that 0. ftavuia cauaed leaf drop by inter* 
rupting, in other than a purely meohaniral way, tto 
normal flow of auxin from the iMf blade to the petiole.

Ai'xiM Inactivation nr Vrrao ar 0mi>hai4a 
Fuvida; Two poaaibilitiea for preventing the paaMge 
of auxin to the petiole immediately m̂ Qieated them* 
wlvea: 1. that the fungua utiliaea t ^  growth hormone 
aa a aubatrate and thrt«fore tnetabolically deatroya it 
and 2. that thr fungua producm a aubatancr which



in mmr way marlivatni th» aiuin ih«»b>- prrvnilh« 
it from mbilinini ih* ibnnamM proem. Wt •haH 
dwrnlir lh» MiMnniniU wbidi we ha*« pprfonncd la 
attcm|>iiiw to ilrteniiiiiF if cilber o( thw poMhihtier 
ia iikW iI Ibr nimrt nplaMtion.

. AM rx|immmu wwra camtd out with •traia T« at
0 . flamda, ongmaUy inUl«d from Inioni on Iwm  
a/ Coffea iterUa ktowiiik at A lim  iTurriaHa), CoMa 
Rica (»K Tbe fimcui w u  eultuicd in all cx|«riincDi(

' on a fytitbetie liquid aMdimn wbicb pfwiow nuth- 
tioiial nperimcnt* (*» ba<l indieatad to l»  nntaUe 
for amd ftmrtb. Tbii awdiian roiilaiaed:

nhimv ...................................................... M  pa
Ammonium tartral* .................................... M  gm
PMatniiim dihjrdrofpn phô iliato ................  SX in
Mii|PM«iim mWati) .....................................  pn
Verne rhioridr (1%  lol.) ............................  04 ml
Thiamiiir hjrdrorlilorid* ..............................  100 m
DtKilM water ...........................................  1000 ml

Each ndtui* coiim»t«d of 40 mi o( «hi« medium in a 
2fiO-ml Erienmeyer flaak, inoculated with a number of 
■nninae of 0. flavida, collected from young potato- 
dextroae afar ctdlum. Tbe cultures were grown at 
room temjierature for a (leriod of 10 lo 12 days on a 
reciprocating shake machine, at approximateiy 75 
cycles per minute. The growth of the fungus under 
these conditions produces numerous spherical maases 
of mycelium dispersed in the medium.

> In all experiments teating the capacity of the fungua 
to utiliie growth hormones metabolically, or to inac­
tivate them, synthetic indoleacetic acid (lAA) wm 
used as the sulwlrste. Tlie determination of growth

* hormone in test«eolutions was earned out by meana 
of the standard Avcna teat aa described by Went and, 
Thimann (15). On each occasion tbe currature of a 
sensitivity standard of known concentration (25 
lAA per I of agar) was determined, and these stand­
ards were used aa a basis for the corrections ncceasap' 
in comparing data from different experiments and in 
cslculatiog absolute nmceatntkw oi growth sub­
stance in test solutions.

At the outset of thne experiments it was shown 
(table I) that neither tbe culture medium (column A) 
nor a filtrate of medium in which fungus has gnm  
(column B) possess any significant growth promoting 
iwtivity. In order to test for auxin inactivation b>- 
fungus growth, lAA was added to the medium before 
inoculation to give a concentration of 250 When
this culture filtrate was tested for growth hormone 
activity 10 days after inoculation it gave no signifi­
cant curvature (column D, table 1), indicating a 
complete disap|M>aranoe of the lAA. If lAA in the 
same oonecntration was maintained for 10 days in ^  
liquid medium under the same conditions but not in­
oculated with Omphalia fiavida, the medium showed 
a high degree of activity at the end of this period, 
as ia shown in column C of table I.

Further experiments not reported in detail have in­
dicated that the inactivation at lAA by the fungus 
prohably occurs within 2 to 3 days. The growth of 
lb» funsuH for a period of 10 iia>'t rhanfM the pH of

the metlion from appraxnmMiy SX> to approximateiy 
3.75. It was ohown that this iMTea* of a ^ ly  ■  not 
itiiponsthle for the laaetivatia* hy adjvsUac nwdiii  
conlMning lAA to pH 3.5 witll 1 N  UO, aatoHavnt 
■ad allowuH to stMd oa the skh* ■artiine far S 
days. A lest at tbe ead of this lime rfwwad ao loaa o< 
auxia arlivity.

In onler to dstermine the t tm t  of m«lahe6i ! p«d- 
■His of tbe (uncus on lAA in the afaMae* of the fu»> 
gus, tbe m>-eefia of IS-day-oM cuftaM* were enr»- 
fully Ulerad oat; to tbe ranaiaiag liqaid lAA waa 
added, aad the miature «aa iacuhaled at ronai 
peratuie for 1 hour ia anst caasa. At the ead if  thii 
period the ptepaiatioB waa btated la W-100*C far 
10 aiinuteB, or auiodaved at IS pooada ptaasuia for 
■n equal length of liaie to iaaetiTate the eaiyn

jABLg I
Ai-xih CoKtnxT, Esmasaae ta  Dtmmm m  Ci-btmmb 
or PUiTB, «r C vtivm  Umtru. Cvtfvm  U*- 
aicM m W av a  O. fm n it Km Oeawa sea I* D*«a 
(C ta n m  F a m m ), C d i t w  M a io it OesrrMWtM 
0»li lAA,* CvLTna llaeniM CMiMHiaa W  lAA 

Iff Writb O. jIavMia H«a Omwii laa M D m

TanXo. CtiTimB
MMTM

(A)

Cciivaa
mmtra

(^)

CvtTcaa
MSaiCM

wrrwIAA

X (C)

Ccinaa 
fB.fan« 

mrrm lAA

(D)

1 0jD±0« IjO^OJ » J £ > .I 1.1 4.4
S 0£±0» OA^OJ t l 2 ± t l 44244
s 0J7±0.4 • 3 ± M 4Jx44
4 0j»±04 M X IJ » « X I J 4 4 «4 J
* OA±OJ IJ ± 0 7 » A x r4 I4 ±4 4
• ........ •••••>•« a s jx t ji 44^44
7 ............ 4JA4A

Avcraflct Oj6 IA «.t M

ia pteparBtioa ef IW

*The raamlrstioa ia the 
Avcna lort ia eae-half UmU ef 
caiMS M dihilioo with 1%  asw 
blocks.

t In roaputiag averaasa all rarralarsa wan cemrl 
oa the baas of a aaaalirily staadard of tS4 iti^sie

The remits, sb)>wa ia cotuam A of table 11, iadieale 
that the culture filtrate eaa inaetivate up to (00 pt/\ 
of indoleacetie acid eompleleiy fai the tine aOoitad. 
The anaH rsmaiaiac aaiowu of auxia ia the tahi* 
are not signifieaBii siaea eoMaatralaoaa of tbaa
10 f tA  (5 ia Baal teat dihitka) are balav ike 
cAective snsitirity of tk» Aveaa last.

The cytophMDie coateMe of tbe gayccSaai of 0. 
Hamda show tbe a«M auxia-iaactiVBtiat ptafwrtiai 
as thoae described for the eulture Btiataa. A Mtat 
extract of eaiefully lAihod aiyediiaB. grMbd ia k 
Warily microhlnMlar, waa aa «A«tive aa Ike cuh«i» 
filtraiai ia tbe iaactimtaaa of lAA. Whn L%A fM  
i« 1 )  waa added to the aqrtelium estreet aad this 
mixture was aaaiyed for tmim activity at Ike ead of
1 hour, a tanainiBC eoaeeaintioa of 3 utA  wae fouad.'

The inartivatioa of lAA by Oaiphalk caltare i l -  
trate can be coaiplataiy peevealed if tbit fUtnM p



14 ruurr raraiaunT

m  lAA » t  C ( - in -»  F K T sm  « r  O. JhrM a 
ir  IU*T Tm* liiiirmtTwK. Tm  

U 0 » s  Bora K anrr W b m  Noim

CMKseieene* ar lAA 
u i» a /k

C bnruT fM im i

tA A W M /i.
Fn.n«im 

n in 'M iw  
wm  lAA

I
t
I
I
»

7
t

W

«
s
7
7
I
S
i
7
7

B a

m n u i M
vm ilAA

B

• M
<7
M

7lt

2 n t

* la ro U lio a  pcnod Iwalr* koai*. 
tlcfmaMIB iCTiaiW  «r Bcartr 

of Artmm fkmtM k r  tkm 4u r ami 
iiMraO partid iSMtirat

masianmi enrratara

haatcd to M-100*C (or 10 miautct or atiUteUvod at 
IS pemmU pwawiw (or an aqual Icnfth oi time, More 
addnf iba growtk homwr. 8ome typical icniltt o( 
thia trMttBMt am ihowm ia Mtamn B of table II and 
■ay be conparad with th* rMitlu obtained (rom im- 
faealni (Utrate 4i«haMi A) oa «acb oeeaaon.

Cnltui* filtratai dialyaed ia (•Uephana tubing (or 
18 boon, UDdrr coaataat tfitatioa. are at rffertiTe aa 
tka oadialywd iltraUa ia Ibe inactivation of lAA. 
For MOBipie, in two egtparBncat* ia wbirb LAA at an 
iaitial eoaafatratigB of fgA  «•> iarabatcd (or 1 
low  vitb diaiywd bagm  fiJtrmM, (be final conen- 
tratiow maafuied were S f tA  and 2 ptA, indicatinc 
t—BtiaPy eoiBplet* iaaetivatioa.

It Hinad dawabla to daianniae wbeiber Ibia baat- 
hbila, noodialyaabla <yatem ia pH taoaitive. Inaeti- 
valioa t«u , laiac 2-bour iaeab<ition peri^, wm 
earriad oat ia a pH ranta of 23 to 7 J  in citric aeid- 
diaodiuia pboipkato buffm. In earb t«at equal vol- 
iMMi of dialyari cuMuie filtrate and buffer of tbe (fe­
ared pH «arr mined aad lAA wa* added to a final 
eooraatntioa of 290 Tbe actual pH wu tben 
daumiaed. Tbe iwuha of tbeae rtudiea aie Aowa in 
f f t n  4. W |0i it it not poahble to determine • pH 
optimum (or the tyMam, it it clear tbat tbe ^'■ten it 
pH aawatiire, Aotiiac a bicb dcfre* c4 activity b«- 
t««aa pH 2jU aad pH 5jB0, and a ratber itriking de- 
craaae of activity aa aitber tide o( tbeae valuet.

Etiat I or EwtTWg IxaiMTaaa: Hince tbe(oi«toin( 
*penmeaW have ftroagly ■ucsntod tbat tbr auxin- 
iaactivatiaf aytton ia Ompbalia culture filfrata it 
envmatic ia aature, aa attempt waa made to (rfitain a 
praiimiaary rbaracteriiation of tbe lyttem by teating 
tbe efferta of wveral eoiyaw inbiMtort upon the abil­

ity of tbe *)-«iem to iaartivate lAA. Tbe remit* of 
tbn* e»perinieau are iboira ia table III ia wbicb tbe 
perraatage of tbe originBl lAA coocentration wbicb 
wa« iaartivated ia tbe pra«ee of tbe inbibitor it 
Aowa. la aacb eaperimeat tbe iabibiior waa added 
to tbe cultnre filtrate before tbe addition of lAA. 
taae difiaulty wat encountefed ia tben ejqwrimenU 
beraiM of an unexplained variatioa in auxin-inaeti- 
vating abiOty between differrat batebM of ctilturt 
filtrate. It wat eowequently dilHcult to lelert luiUbla 
eoBeaatntiaw of lAA or of inbibitor to (bow tbe 

of tbe inhibitor to beat advantage. In addition 
eeruia of the inhibiton exerteii a depremî  effect 
upoa tbe curvature of tbe Avena plantt.

The moft ttrikiag inbibitioa effect noted in tbew 
esparimeatt wat tbat produced by the reducing agenta 
aacorbie acid and cyrtrine at a coaceatration o( 1 
gram per liter (ubia III, espa. 2, 3, aad 4). Thate 
two tubetaaeca afforded OHentially complete protee- 
tioa (or lAA and tuggcai that an oxidative eniyme i^  
raqiofMible (or auxin inactlvatioa by the culture 
fihrata. Moreover, if nitrogen p t it bubbled through 
tbe reaction mixture <luring the incubation period, tbe 
deatruction of the growth hormone b conii^ably re­
duced (tablf III, expa. S and 0).

PotaaHum cyanide givn a ratber variable degree of 
inhibition of the eni>-me, but teemt to afford at leaat 
partial protection to tbe growth mibeunce. Tbe re- 
tul.U are tomewbat complicated by the fact that po> 
taatium cyanide, reducet tbe curvature of the Avena 
teat even though (errout miKate ia added to the reac­
tion mixture after incubation to remove pxrem cyanide 
iona. Hydroxylamine alio partially inhibiu the ac­
tivity of the au>’me, but it tomew^t barm(ul to tbe 
Avena plantt to tbat itt (ull effectiveneM cannot be 
evaluated.

Thete preliminary experimentj with entyme in- 
hibiton would teem to indicate that auxin inactivation 
by Ompbalia culture filtrate ia carried out by an

T abu : I I I
Tua iNnvaiicB or SaraaAL EftiTMa iNBBrmaa on raa
l.«iicTnf«TioH or lAA ar Cuitvaa Fanun or O. /hvida. 
Taa lKcva*noK Pbbiob la One Hoi-i Excvr Waaaa 

Nona

COUCBMTB*- PlaCCMTiWB 
TaarNo. IiiaiBrroa TamorlAA iJtmiTA- 

11) pa/i non or lAA

1 None M>-fOO ea.lOO*
3 Ateofbic acid 1 (pu/l M Oil
8 Cjnteine 1 gm/l to
4 Cyiteine 1 gm/l M oo
S N.t UO as.4
• N .t MO 40«
7 KCN xn»M W 400
8 KCN Al M » 76J
• KCN JOI M n o t 344

10 NB/)H'HC1 .006 M so 4Si>
11 N&OH HCI jOIM 250t Htt

* Bwd on the npcrimMlt recorded ia Table U. 
t Water pumped nitroflen, WA% Nt. 
t  IneulMtioD period two houn.



oxkUovr msynw •y*ttni wfawb n only p«rtly 
by ryiM lt •»(] bydrmyljinm*.

l>M ci'm iio»

‘||b« ioainlity o( mwhanirBl injury to dapliait* tlM 
alMriiMMt'iiroinotuiR efl^t of OmptuaLa jUvidti ud  
tbr ctfî ivnMH of «<kM (rowth bomoD îo prvwM. 
iaf ihMTiMoa <4 iirffrtH Imvm b( Coi«w itroN^ 
nispvt that tb» funffiw pf»v<«U thr OMiMi flow 
iiiuua from the M*«k mto th t pHtol* by otfan than 
morhaninil iM^w. An n|ieriRient«l dnoMMtratiofi 
of ibr ability of (be fuacot (Tovb in vitfo to isMii* 
rat* lAA haa b«m fhvn. A tisiilar aetlba of tht 
funfu* in the hwf of the boat would provide a mao»> 
al>lc exjilanatioii of iu ahMnamoô pronotioc prop> 
•rtici, and it ia auciMt«d that tbia i« tbe mfrbattMn 
of the main patbotemr «f<ct of tbe fimcw.

Several attempu were made u> provide further evi« 
denre (or tbia rattrtuakrD by <leinoiwtnit)nt aiudn iaae- 
tivation by O. ftavida in Coleua leave* in pomparative 
diffunoiM from iafeeted .ind uniiifcrted leavea. Tbe 
remit* of tbeae experimenta were ioroneltMve, hem- 
e\'er, hecauae tbe >ielda ot auxin obtained even from 
uninfected leavea were helow tbe effertive lenntivity 
of the Avena teat. Myen (7) had obtained fimilar 
low yieldfl from Coleus leavea at oertaia neaane of 
the year, ^oce aueh low auxtn yielda are euSdent to 
retard abaeianoo of Coleua leevet, a direct demooitra- 
tioo that O. flavida  does promote abaeiadon by inae* 
tivaliog auxin in tbe leaf^il] be difficult to obtain.

Pre%'iou« work on tbe relatiooahip between fungi 
and plant hormones baa dealt, aa far aa we are aware, 
with tbe production of auxio by tbaae organianw, or 

p with tbe reflponae of tbe orfaniima to added anxin, 
rather than with auxin inactivation. It baa been 
abown that nypteroua fun((i tnd bacteria produce 
auxin in culture (we review by Went and Thimana
(15), pp. 71-72). Recently Woll (17) baa identified 
lAA M a metabolic product of Uitiloffo teot and haa 
corrdated ita production with the tumor formation ia 
tbe boat indu^ by the fungua. 8>*ntbetk growth 
hormoBe* are abo reported to iiroduce both ttimuU' 
tory and^ibttor)’ effeeta upon tbe growth vaiieua 
microorganiama, tbe spetific reaponae depending upon 
the organiam teated and tbe cooeentration uaed (8).

Knee the filtrate of • culture in which 0. )hvida 
baa grown ia eap«bte inacttvatiog added lAA, it ia 
clear that the ^xin ia not directly metaboliaed by 
tbe fungua but rather that tbe organiam prodtm and 
releaae* into tbe aubetrate, a auhetance which ia eapa* 
ble of inactivating the auxin. Tbe wbetanoe ia aleo 
preaent within tbe eella of tbe fungua aad we ba%*e not 
eeUbliabed whether it ia actively aecreted into the 
medium or ia releaaed tbrougb tbe proceta of autolym.

Since tbe lAA inactivating aubaunce ia baat-lal^, 
ooB-dialyialJe, and pH-aeoeitive, bave eonehtdad 
that it ia an ent>ine. Ita pronounced inbMtion by (be 
reiliicing agenta aacofbtc arid and ryateine, and alw 
by a nitrogen atmoapbere atrongly aiiggeet that it k 
an oxidati\-e ens>me. Tbe aeoeitivity of tbe fluyme 
to the inhllHtora potaaaium cyanide and bydroxyla* 
mine, which aeema rea«onably well evtabliab^ night

MgpM that tbe mujnm  ibvcKW ia • painnidaae. b«l 
tbe pyrataBd teal ef t a w r  Md OlMang fll) 
*eeid m  perwrtilm netivity m tbe e a l ^  tk n m . 
ShM* pyragnfld ii apt oiidiMd bf tbe e^fof* tttmte, 
it ii iBdikely tbat the eaqraM praaaM ie a pelypheaul 
o » 4 a » .

Awd»4Baetfvataiff mtjrmm hare tbaa far baa» 4 ^  
«nfa«d o«ty far tbe btfher plaau. TWi» hnvvbMi 
maay repoM at aaayiatie M m  iaae(iea(io» at e«( 
aorfaeea and ia ermlied tm m  tatngU , but idatiraljr 
few tboroogb atadiM of (be aetval aysiea* bnxalvai. 
Taac aad Boaaer (12) have dMeiftad am " 
tieaeidaabda8»"fRMi a6olatad aaadtap «| paa 
(bey babeve to ba aa iriia i iiiilaiipt ptiteia. WafM  ̂
kneebt and Burria (13), «■ tba otber haad, bav* *a»> 
eluded that tbia aaae mmywm ia a eoppw>ea«laWi| 
prvtda, aad tbaŷ  bava laportai, a mmdu m apm  
from tbe rml aap at beaae. H a  Jhaet aatvfa «l tha 
entyme it apparently atiO ia diapvte. Moia mwrty 
Oaktoa (2), in foaaeetioa wUb an iaeeaHptioa W 
tbe biologieal aigaifcwnee of rftwiaTia. tee pmb. 
amiaed Tang aad Boawr’a *iodeleaee1k aiU 
daaa ” aad believea ii (o be eoaipeaad ae< of a Mgla 
anayrae bu( of a b ^ t aethrated lhTon|oliia aaayaM 
and a paroxidaae. Tbe flavoprateia »  bettmd ta 
prodoee hydro^ p e ra ^  wbieh ia tbn  atilaai by 
tbe pwrpii JaeB ia tbe ondataea ef lAA.* It waa e«»- 
•dend likely tbat lAA ia aleo a adbatrale far ika 
flavoprotein.

Our attidy of tbe miin iaarlitaliag eaqraa pra- 
duced by 0 . jleeNia ii aat aoAeiaBl to 
detailed conpariapa witb tha aagyaa 
hi^iar planta. It may be anted, bowevar, tbat tbe pfl 
aendtirity range of 2M-6JKf for the iaaflinating ay^ 
tem of tbe fusgue differe from tbe dMrp optiaaoa 
between OJ and 6.7 tliiribed by Taag m i B m m t
(12) aad 0jO aad daanibad b f Wagaakaaabt aaal 
B u ^  (18). It Maaa nattily tbat it aanld ba a 
B>*atcB of tbe aort deacribed by Gabnea (2) beaaaaa 
w9 were unable to obtaia aagr erideaee of peraiDdaaa 
aetivity ia tbe eultore filtrate. It ia aot 
to 9 x p ^  tbe mttyrof ayvlia of O. to
from tboae of tbi Ugber plaata bi etov of tbe eaMly 
different rdatioaabipe of tbe aoaiee orpataae aad 
the very difeteat mode of aetiaa. Werii it mam bi 
pragrw to obiaia a mote ifâ aHi ebaraataiiaatiaa af 
tbe entyBa tvrohrad.

BtrMMAIT
Omphmka jCaeida eavte Ita B|^bnpaie ifM  m  

coffea aad otlwr boat* h f b>bi^a| abeot wewa pf»> 
matuie defabatie«. la maagr eaev rapid teaf 
raaulta from tbe prvewe of a d a ^  ladw »t tbe bane 
of tbe bbde or on tbe petiole. Maeteiiwl iilwjr el 
comparable eitaat doea aot aeeabrala haf 
ia «olaa oc ia Calna ta tbe aaaM d 
of Coleai leavea iaoevlatail witb tbe fmgaa aaa ba

«la a fwftbar repofi. pebMdiil dace the iraeat paper 
ww aalMiMed (Oabtaa. A. W.. J. Bmmt a ^  E. Il 
Baker. Anik. Bieebaw. O: m -O *. IM). tkte ialaâ  
paetodea bee baaa attiaded aad eaairmed.



MajfHl h f «t>plirsitaB at qnrthMie lAA to tiM pttialt 
M v w  tk» km cm . H m  w id iM t iiig iW i thM  t l »  
fM|W sfffiersiw ihifBiMi bjr prm M iig tlw mt* 
M l iew amtui frw i U» UmW te tbt pfftJoto.

0. *we* NMMitvaMa lAA inilwiiil ■  te  taitw* 
MdMHD; »ad nittgiv fihrtW, ia tb» abMMt 9I  Btx* 
ofewi. kat hm i fouad !• iMrUvsl* up •  MO 
•I lAA Ml M bovr. Estnrto at gr 
pWH0 tW MUM Mum wMirtim in  piepet*.

Pnlaum ni- atudMs oa tk» AxMM etivatiBg mb' 
K M W  frcM O np lttlM  d w r  tk » t k  i* hw< hiM »,
M -̂ dyaabir. *0  ̂ pH — a lhf . U i i  Mroailjr i» - 
Milad by Mrorbw aorf, ryi*mm, aad ■ MtnfM

aad ap|mt» to to m uiahrt aaMhivt t* 
pMBMMB r>'<uwW «ad hj ilrw yl—■>, It b 
iM id  that u ia aa ondaiiv* aesyea, b n  probaUy 
■at a painndaw or potyphaaol o riJaii. It ia aol 
alaar wbMkpr tba «a«yaw i$ aativaly werttad ar m 
•riaaaad by aatolyaia.

It la am awi i that tbit ainia iaartiratiBt esyma 
la inpiwahli for tba laaia patbagaaie afaet cf Om- 
p U m i b m M .

Tb* aacbon wiab to expraa tbair apprariatlaa to 
W. H . WaMoa, J r , aad Pra«aaMr K . V. 
for tbair adriea aad nMaragMaat < te ^  

lia  ifa a ti^ tiaa aad for tb iir valoabla ecitiaiaB al 
tfea maaaKTipt, aad to PwrfiaMr ft. H . Watmeta for 
mmr bripTai miamikm  aad for a a k iî  inrilaM r 
î ablaibad dau reUtiat toiaaf iliirM ia . T W a io  
^  î abtod to Mka M. P. F. Mawka aad to Mmi 
iaaa Btcbard* far tbair tamtamm wHb tba ■»«**!»
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DartfTMDiT ar Vaoatma
BARLAN K. PRATT

Caeaa, Uvnraam ar Cmwawm Pana, Cujaoawu

Mytaaa prodartioa by laavai baa loaf baaa aa^ 
aaalad. Uaaf potato laaf apiaaaty aa •  quaUta^a 
MaMaay. Dcoay aad MiUar (S) Am id prodaetMia 
al aa aativa waanatioa, praHaiably athylaaa, b f 
Mahad iMvaa at daDdafwa. rbobafb, caOa, boOyhock 
aad laafy atatka erf peoay. Tbu worii vaa astaadad 
by Daaay (2), auMtf abt t̂pod havaa of rbabarb, lai- 
taaa, potato, toauto, oaioe, Viffiaia eraapar aad roao. 
N a te  aad Harvey (8) dxrvtd that cbmpad italb 
aad laavai of Ooldaa Mf-Btaaebiaf eeiiqr aamad 
*amU  laaf ifiaaKy, wVla tbaaa af ITaitar Qnaaa (a 
graaa ealary) did aot. HaU (6) aiod a bob apaaifla

I laaaivcrf Mar«b S. IMS.

ebaaueal taat aa ovidmeo for othylaao pwdortiaa by 
baaltby detaebad laa«aa of roaa aad eottoa.

Similar ttadiaa bare baaa mada tfritb laavaa alaelad 
by rarioua afaata. Wittiaaieoa (13) *onad tbat vari- 
oiii kioda of laavaa auffariaf froia ajecbapiral injvry 
aad laavaa iafaetod witb vmrioua fuafi produfod ap> 
praeiably aioro artiva aniaaation dtaa did biaithy ^  
ta«t laavaa. Roai aad WUbaeac* (II) «ot anilar 
raaulta with tiavai from viniMafoelad pUata aad 
witb laavaa iaiarvd by pbytotoiia abfiaieab. Jadtioa
(7) aad HaU (•) ohaarvad iaeraaaad pradaetioa af 

-otbylma by eottoa laavae traatad witb drfofiatiag 
afaata. Oawadi aad Arary (4), aftar aaofui^ •tb' 
ylaaa aad atbyteaa ̂ loiabyilria. auMaMai} tbaS atbyW


