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LACTIC ACID PRODUCTION' IN THE ROOTS OF 
Nussa f:lylrntica var. l11f/orn (WaH.) Sarg. 

Donal D. Hook and Cla>:d L. Brown 
Southeastern Fo;·e�t Expcrimc!:t Station. USDil., and 

University of Georgia 

Although the swamp milieu is gv r c:·cilly rcg:!l"ded as undesirable for 
tree r,row,h, swnmp tt!!Jl'lo (N11-•.•t1 .• _.,:, 111:cn var. 1,i_(/oi'a) anu water tup'.;]o 
(N. aq,wtica L.) live and tr.rh·c :ci!J,1u�t cxclusiYely in this habitat. How 
these :;pccles are able to do this to the ex::lusion of other sµet :cs is 1111-
explaired. 

S0me physiologists cc,ntcnd 1h:•: .cc1ffic:f'nt ;�as o:ch,,nge uccurs h,:,­
t•.veen stem I en tic-els and roots to pL'T•·· it aerobic rc·spirat1on in the rocds. 
Anoth1'r common cxpl,,natio•1 is that tlw mots of su�-h species respire 
anaerobically. At present, subst:rnti;,J (•,·ickncc t') �u1,1.,ort either viev, i� 
inadequate. 

To test the hypothesis that gas e):L!·,:,1�ge occt:rs bet·.•:e:e1r stem !en tic, ls 
and root5, seedlings of sv::,rr:p tnpclu \'-'f':-e srvwn in liquid culture in a 
dosed ovstern \\'ith atmo�pheric �•i:- (acre Lie; c,r pu1 ifiecl r,i,ro;;t:n (rr:icro­
aerol1ic)

° 
l::ubb1ed through the culture The f'ntir.:: s�c1-:1 uf U'.1c-h;iif of tl.f' 

sccrllin�s (4) in cnch trc-ntment wns ,.·u,ikd witi1 a paraff:n-1::lnolin n:1x­
ture. Hoots of these seedlings were :)re�tainccl y.·ith crystal viokt so :!,·,t 
new root growth c-ould be observed. 

Results from this experiment ir .. lk�:teu that lb� p,ira!"fin-lanolin co:it 
did not retard root devclopnwnt in the n:·..i:·-�raen,l;ic: , i1vi11mment. Frt:m
this we assumed that gas exchange l}i:-<J'.,�h stem lcnticds was not tnc 
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p_rirna.:-y limitin& factor for initial root dewl�pmen( widl'r the.se con�itions. 
Conscqu,ntly, we assayed the root tips ot sccd,,:',!;!s. from i:icroh1c �nd 
m1croaerobic treatments !or end protl11cts d ananobtc respiration; 1.e., 
ethyl akohol and lactic acid. No ethyl alcohol was found in the root 
extract!. by sensitive ,nzymatic &1says, but additions of lactate dehydro-
1enue to the root extract a:1d incubation for 2 houn r<:sultcd in higher 
pyruvic acid concentrations in the mict Gaerob:c root extracts. Tht� in­
crea,ed concentrations indicated that lnrtic acid fermentation might be 
otcurrinf. 

We conduct:?d add:tional experiments. using the same b�sic s,t-up, and 
the root tips nnd thr liquid cultllre (distilled water) in whkh they were 
,rown were analy,l•d directly for hrtic acid. Higher concentrations o! 
lactic acid were !our.d in root tipo grown in near-anaerobic co,1ditions 
than ln aerobic condihn1,s. Also, traces of lactic acid were found in the 
liquid culture from near-anaerobic treatments. 

We hypothesi?C that lactic acid fermentation functions as an alternate 
respiratory pathway in swamp tupelo roots; i.e., under high oxn:cn ten­
sions, 5>1ruvic acid is primarily reduced to lactic acid, and under low 
oq1en tensions, pyruvic acid 1s primarily oxidued through th(' normal 
oxidative pathway. This physiological duplicity appear, to be one means 
by which swamp tupelo 11 able to thrive with its roots under water for 
prolonged periods of time. 
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