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GERMINATiON OF CHERRYHARK AND NUTTAL OAK ACORNS 
FOLLOWING FLOODING1 

C. H. Bllt5COIt . . . 
Trupical Forest ResC'Il~L'h Celltir', U. S . Fore'St Se,...Nt, Rio PWdras, P. R. 

Frequency and duration of fioodiug is undoubtedly on(' T AaLE I. Germination of cherry bark and Nuttall oak 
acorns following fioodinl' treatmentJ of the most important environmental factors affecting 

species distribution in bottomland forests. In the life 
of a tree this influence is first exerted on the seed, and' 

, .1 
the capacity of leeds to retain viability after submer"cocc .: . W.ler na,. 
t" flood water IIIilY well be an important factO!' in de- .' &oded Cherry bark oak NIl"-ll" 

I: "', .:m~~~ the :~:- of ~~.~es .~n. a particular ecologi- .None . . - .-.-.-.. -. -. . -.1---0--1----4,3.----1---39---

1 . Bare sandbari and fluid ftats are colonized by cotton-
~ . ~ ··"; .. K .. ~·'... wood (PO~141 d,ltMdts Barte.), willow (Salix tligro S·ump ..... " '" 8 42 46 

Manb.). and Sycamore ' (PlatO"fU occid",taliJ L.) '.2 )· .· 18. 31. . G 
~ .' ., .;<. .. . Seeds blow onto these lites immediately after flood waten ., · ',> ~ ~ . -aD 
! . . /~:r have reci!ded or ' are ItrlUJded by the receding waters.. . '. T . ' 8 44 .w 

I.· .• ; .•.. , .•. ,.·,.,,; •.. ,.,'.>:· .• _ .. ,.,~:.: .. -.' •. : .• :.·.::, .•• :.·.:.,.1· ~~~F.~~~~~~~,' ;=':.~ ·: 1 ~ . ~... ~ 
_. __ . ~~eI ~ shoWn 110; capaC:,ity to gennmatc under water~ : .'" 

:" ,", .. ~. but th~r . germination pen:entage does not drop to xero '. ~U waten ...... ~ .. ' 8 ' '. . :f . .1 
.;;'-ft::';i~.; hoen a~r months of 5ubni~si()n (Demaree 19,32, ShUnk:':.> • .~ ... ", .. 26 ~ 

,.:·;:;.ij.; li~\~.:,;:: l939, Bnscoe 1959~ Appl~UI5~ 1959) . · . ' . , .. , - " 
'."''':''''''':'~'''' ·· Two otI)~ . physJOt(raplu( 'Sltes ' common 111 the bottom- . -~.~--_'--___ -'-___ --' ___ ...L ____ _ 

,'<·.';\ :S' ri · landsare .(t} we'- flats and .(i) well-draint"ti flats or low . 
;_J\,;';f!;j;:;~ ,,·. ridges.. A ~es typital of tilt' former is Nuttall oak 
.. ~;~'i5;'.:;:".' (Qur,.nu .. _tftl,llii PaJmer):. eherrybark oak (Q. falcola 
}.~tJiif: var . . f'aiJtidtJ~folia ' Ell.) . j~",are except 011 the latter. 
<.\)~i~1~' .:·. Acomalof ~two Stltdes "were suhmerged for \'ariou5 
,:.z':.~<;~i& .;; : period., to .detUtnine whether their Te~ponse~ di ffered. 

~1~e!Z.~jt~i~;:~~:;f\X~i~i0i:~f~.::~/:'·~~.DU~::~ i.:.. . . 
·~,:?.'~'4.5.>I.~;· . ... Acoms previomly kept 4 months in nioi,t strati fica- . 
:~'i~;::l}~:;;' '. fion at3J-3SoF ""'I're ' ~ilted inIOlI'set'd lot~ and raD­
)'~~~~'4'Ji:; . ~~lyas~ilMd to treatmentll. 4 lots to ('aeh treatment 

. -;i;)t" ;~'f,;: mdicated an .Table L The cherry bark oak acorns and one 
:'~:~.~,'-~;~:,~~. lot of Nuttall . oak aCtlrns were · collectl"C1 nt'ar Baton 
i;;i~.i'i~i""., . ROUge, Louis~,a . The oth~r: . !WO lots ?~ N ulta \I acorns 
',$ '"";;;:;'> ' . w~e · ('ollected near Plaquemine, 1.011151ana. and nt"ar · 
H:.:tii~''<:\: · Stoneville, Mississippi. · All submer~ioll treatllu:nts were 
~:':lt:}: : terminated .· on . April 16. 19$a, and were lx-gun prior to 

~~'1';.r;r4:;~j;; }hat date by the length o(treillmc:nt indicatt-,L 
;t$:?i~;'·~;.: In selecting the ·Iength .of periods ior suhmerging the . 
~:;·:~*"~~{ aroms ~ week\\'lIsadqpted as. the basic unit- It was . 
::,· .r~::~~;.~ .. . judged to be longer than the normal lleriod of flooding 
?X";;;i:}l';;' ,., on weJl-drained sites yet common on the poorly drained 
;,~r:,1l:t: areas. Beca~e the . study was exploratory. the. second 
'.(L _:,-;;.,,' . length of period was twice ,the first, an" tht' t1unl was 
" :;;., twice the seCond; with the. check. these call~ for flood­

.jog periods of O. J, '2, aItd ···.4· wh. FO.roperational con- ' 
vmience. the actu;a) per~. used wt"re p. 8, 18. and 34 
days. '. " . ; .. ' , .- , " '" 

:'l ·'~i.f;~',,,.,: .As pointed oUt by a~~(l920') fioodillg ellect! ca~ 

. :,~.r .. ~.~.~,t~ .. f.) ...• · ... ~ .. :.:.~,: ~~~~...:n~ w'::: ecTh::~:~~ :ecf:~;:\~?m::;:~ 
• ". 1 The data on whidithh : ~oteis based were collected 

:' .• ;;~., :: .. :',J.;. while the writer was 'Assistant Professor of Forestry, 

.. ~~, 
:. -, : . '.~ 

.. -.-.-:" 

Louisiana State University> .. -. ... . . . 
• Additional tree speci~ colonize such ' sites. but-to 

the writer's knowledge-nC> studi~s have been reporled on . 
whether their seeds- germinate under water. Tomo,.ix 
I'elltmtdf'TI Pall. germinat~d · flOoding on water (Horton 
et. aI., J96??,.':' ,,ie, : " . .' i'.;?';:;-; ., .. 

"-,.-:. 

in bolh types to determine whether the r~u1ts were the 
· same, and thus whether future studies oM be made in . 

the swamp.· '.' 
Submersion of acanls in the ~ssigned waterwu in 

bags of saran ;U~enillg, except that airless tn:atlllt'l1t~ 
were 'in sealed bottles of tap water sWlk intemlixed with 
the corresponding bags. 
. Thc swamp water was in a natural slough in thl' lint 
bottrml of the Mississippi River. but outside the maiuline 
le\'c('. The water was not 5tagnant during the It's! Ilt'riod; 
it contained a great deal of suspmdcd organic maIl'f'iaI 
hut ~'a'S not muddy. Tap water was in tanks oi I(lllviI' 
nized iron anchored in the slough. Tempcrahtrt" oi both 
waters varied from 37· to 40·F during the experiment. 
but .they did not vary from l'3ch other on any ~i\'en dak 
by as much as one degree. 

}l.lIgermination tests were ill a s!eam-ht"atloO huilding. 
ill Woodl"ll flab filled with \·ermiculite. Each te~t WilS 

tt' rminated at the end of 10 successin' days without Iter­
miniitiorL . 

RESUI,TS 
A, indicated abm~~, individual germination pcrcen~es 

· shown in Table I art, tltt "wan of four l00-seed !>amples. 
. The combined analy5i~ of ,'ariance, Table II. sh .. wNl 

the Species x Days interaction to be highly significant, 
but no ('omparison involving type of water approacht'f\ 

.. significance. Neither Specil-s nor Days was signi hcant 
when tested against the mean square of their intera~tion . 

In order to make a more sensitive comparison bet-wecn 
· ftoorling periods, as well as to test the airless tap v.ater 
: rcsults . which could not be included in the comhinl.'fl 
atllllysis; results for each spc<'ies were th~ aMIY7.ed 
~t'parattly. . 

For cherrybark oak the mean square aUrihlltOlhle to 
type of water and to Water x Days interaction iailed tn 
al'1)roach significance. but differences among flnodill).: 
periods were highly significant (varianCe ratio of 67.379). 
Further tt"sts shnwed that the ' difft"rence bc:twet'n 8 and 

. .~ ,; 



" 

April. 1961 llEPORTS " ;~e'i:f,ttF;~;,' :31 
TABu: II. Combined-spc<:ies analysis of variance 

'I !!ea.-or l ~umol : M .... . v ........ I \'ar~ 
Varioabl. 1 ..... ..Jom Sq...,.,. . Sq....... Ral"', 1 Ita"'" 

-.-.--------! 1---------1' · -----
~_ .. .. ... I I : ~.:t02 . 1tt : I.W'J . IO . , :!OIIH SS 
Dayo" ." " " I 1 i ~ . '"'J.21> : J.OOUI-I i 2 . 101 NS' 
~ roeci ... Da}"·1 II ! .~~\ •. \,; : I.'~'II'~ 12 . 423Hg I 

wa .... ········1 I .~ ; . ~V : I~; ' ", 1.170 1 I 
Wal4'r .. 81~iee I 2 . !oJ" . 'J "t O.O'l6 
w.u,r.DaY. " j 1 <\0' . 12 : ~.oe ; 0. 2&1' 
W.lf'f x ::,W"eiee I ! 

• DaYl' . . i 1I 3 n~ I il.41 I 0 .• 21 

"",ida" . 3~ . -! -~~~~l 116 . 10 I' 

TolaI . .. . 47 ! 17 ,~79 . • ~ 1 I 
___ _____ .. ' _____ 1 __ . _____ 1 __ _ 

Variant"-' ratio I i .. buret Uti the ..tdll~ m~" ~~. 
\'lIY'i:.n« rat.102 .. llMof!t1 08 th(': ~n -iq""'" of lbe 8petiN x Daya intera.et,ioe. 

)1\ S1lhlllersion was 1I0t sij.(nificanl (t-vallle of 1.7.B I. bllt 
Ihat germination following 34 da)'s submersi<)11 wa ~ sig­
nifil'antly lower than i.-.llnwing )8 days H-\'alu,' of 9.(185). 

. \n IlIlplalHlt'o \'ariabl~ in till' ~uttal\ oak tests was that 
th,' a.-urI" colkcted Ilear PlaquellJine, Louisialla. were 
noticeahly larger than those colketttl near Bat!)n Rouge, 
I. ... uisiall;l . anti Stom·\·ill.-. ~1 ississil'pi . Inspection of the 
data indil'atc<1 that tlw IarJo(c acorns had a high.·r I'(ermi­
Ilatioll percentage than Ih.· ~l11aller lilies. ami limitatioll 
in !llImhers available h;ul prevented their he'illg- e'luaily 
aJllx.rtiollcd among Hl·atn,,·,,!,. c'Tablt- Till . . 

TABLE Ill. Gcnilillation of :\uttall oak acorn. by see.l 
"Iurce 

.!. '. ( :\ICHtl 
. ,'. ~d BOuree - i ~1I",l.er of i gerillination . 

'_~ ____________ L_-t lou .. _I __ ~~~~~~! .. ~ 
Baton RoUKC, La.. . . . l 4 I ~" 
:-itoneville, MiM ..... , .. 9 J' :19 
PIa(IUemine. I..... ... . _. 15 is 

---... -------~---.. --- ._- '--" - - --'-
-' ' 

In onll-r to pre\'ent the partial 'IIllfounding of treatmcnt 
with s<-ed source. the data " . en, tr~ated by rCj.(rt~ssion · 
analysis of 6 halall('<'<1 ('01l1pariS(lIl- slllall acorns (Batol\ 
Rouge and Stone\'ille) H'rsu,. la ... ~c olles (Plaqllcmillt'), 
Baton Rouge acorns versus StOll.·, 111(,. swamp' water v~r­
sus tap water, flooded ver,.u, l'OIlI' .• 1 •• ~ & 18 days suh­
mersi()n versus 34 days. anti X d".\', .ubmt'rsinn v('r'lI~ 18. 
()nly the comparison of small an,,"~ "('nu, lar~c on':; 
was significant (variance ratio of 19.:;38) . 

Although germination of the small NUllall oak acorns 
.J('creased with length of submersion "c .. ri,~I. Tahle IV, 
the differ~nc~ did not approach significann:. 

CON(11 ' .~ION~ 
Type of water used. for suhlllt'rsi ..... di,1 ''')\ "Ift·!'t ger­

minatiun of t'ither species. 
Germillation l)trcenta!,:" .of cherrybark , M\.; a,om, \\'~~ 

• ignificantly lowered hy 34-clay suhlllt'rsi,,' i. 
Submersion for periods "V to ,34 d:.ys .t .. 1 lh't .i~nifi · 

,·.lIItly affect germination percentall':' oi ~lIttall oak 
al·onIS. 

I.argt' acorns IIf Nuttall oak ha..d..a sillnili.-:ulIl., higiaer 
j1;l'rmination percentage .than did small acorns. 

TARL'-. IV, (rt-rnrinatioJl of large aDd !I1T1a1l Nuttall oak · 
acorns hy ftoodiug duratiOli . 

MEAJlI GERIUJiATIOJII I"ItR('t;STAOK 

DaY8 fI .. od ... ·d i- 1 
1 Larp 1 ~I! 

------,----,~ .- .... -· .. - ---1-··· '. -"'.-' 
8 .. ....... ... .. ,I .47 ' 4:1 

]S ... ....... , .. ·14 ! 41 
34 . .. ... .. . .. I 45 ; It,. ____ ___ ,_ .... __ .. _ ... ~ J_ .. ___ _____ _____ J " . __ . 

Thl' large' !\uftall oak acorns .howed no indkatioll ui 
h"ing a ffel"ll'd by thl' submersion treiltments; ' small Nut­
tall at:OrII, apl'"an'd til he afit't-ted. but were not signifi­
calltly ~o; gl'flllillati"n of the ·~maJlf'~t acunl5 tnted, 
dl,·rr."bark oak. ·.\'a~ apparelltly reduced slightly by 18- · 
day ~uhn1('rsil)n anJ wa, highly significantly redUttd by.' 
J-t-day suhmer,ioll. .' __ . :'. .' . 

'1'11(· ,;rille apparent cnrrt:lation of size with tolerance 
,·f Il" .. dillg wa~ previously reported for .\')'SSG !ieed (Bris.:' , 
" 11" 1')5i. I'. SO) . Amollg ·seeds of essentially the same :· . 
.,Irtlelure lar,';"r seeds appear to survin· flooding better 
th:lli smaller kC(fs. . ' . 

'. :,,' 
SUMMARY '-: 

;\,'orns ni cherrylla.rk and Nuttall oaks were eJlcloscd 
in IIpl'n ' 1!Iesh hags 0111<.1 submerged in swamjl W:dler and 
in tap \\,:It' 'r fur J>t'riods up to 34 days; cherryhark acorns 
were also subl1ll'rj1;ed in ~ealcd hottles of tav water. 

Type .. f water ,)r container did lIot affm germinatiuD 
oi cither speci~",-

Chcrr:rbark ,<II.; typically grow~ '011 ~ites ~eldlJll\' or' 
l1ever fh.oded: I-!\·rtllilla tioll percentage "' it~ acorns was 
si,::nitil'antly I,}\\ l'fl·d hy prulong ... -d 5ubll1l·r,ion .. 
~ uttall oak is ('01111110n lin ~ites floodl'') annually; sub­

mersioll for perinds 1111 to .~4 days did flo" reduct' genni­
natiun percentage of its aC(Jrn~. . 

There wa. sUllie in.lication that n'~il>t;&IIt'c to ftooding · 
effccts ' \\'a~ assodated with ~ize of acorn. , 
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