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Purpose 
The Purpose of t h i s  paper i s  t o  present data ,  ideas,  and spec+- 

ulation involving the descri$tion, l i f e  h i s t o r y  and major ecological 

re la t ionships  of  Ara.lia nudicaulis. ( ~ b v .  ANUD) 

Introduction r 

Much n g v e  observation was done i n  preparat ion f o r  t h i s  paper. 

Many good p o t e n t i a l  na tura l  experiments passed t h i s  researcher  by 

as the  season progressed. Hindsight makes one a g rea t  experimenter 

l a t e r .  Observation and experimentation t h a t  w a s  done would not pass 

f o r  good s c i e n t i f i c  research. Control groups were not  p r a c t i c a l  in 

t h i s  instance, Sample s i z e  and se lec t ion  were af fec ted  by what f r u i t s  

were avai lable  when I arr ived on the  scene. I have no idea what was 

there before I arrived, My thoughts and observations were many,as I 

t r i e d  t o  ebserve many aspects of AND t o  obtain an overa l l  picture. 

There w i l l  be no separate methods, mater ia ls  and r e s u l t s  sect ion as I 

have incorporated what I have learned throughout the  paper. 

Nomenclature & Taxonomy 

According t o  Fernald (1950,~1077), A r r a  is a s m a l l  genus of - - 
- -- 
/ - - _-zez.-_- -- -- -- .- - - the ~ 0 i t . h  American &ntTEent. Members of t h a t  genus are a lso  found 

in Asia and Australia,  Original specimens were apparently s e n t  t o  
e 

Tournfort by a Quebec physician Sarrasin under t h e  name of 'Aralie'. 
/' 

Blakiston (1949, p, 88) suggests t h a t  Aralia is  probably Iroquoian - 
i n  origin. 

ANUD is  most commonly refer red  t o  as 'wild sa r sapa r i l l a ' ,  

Other common names used t o  r e f e r  t o  s i m i l a r  members of the  Aralia 

genus are Salse  p a r e i l l e  ( ANuD), Spikenard, American Spikenard, Petty- 

morrel , Lif  e-of-man (A, - racemosa) , BrisZly Sarsapar i l la ,  Dwarf-elder 

(A. - hispida) ,  Spignet and Spiceberry. ( ~ e r n a l d ,  1950, p. 1077, 

Merck, 1960, p, 96 and Peterson, 1968, p. 50) 

The Araliaceae i s  c lose ly  associated taxonomic~l ly  t o  the  Apiaceae 

( lhbe l l i f e rae )  and the  Cornaceae through the  Order Apiales ( h b e l l a l e s ) .  

In the Apiales,the flowers a r e  s m a l l ,  epigynous and without a hypanthium. 

Two t o  f i v e  carpels  a re  fused in to  one p i s t i l .  There are as many 



stamens as petals. Stamens and petals are a l ternate ly  arranged, 

Cornaceae d i f fe r s  from the other two i n  that  i ts flowers are  gen- 

era l ly  4 merous with a single style. The leaves are simple and 

usually opposite. The Apiaceae and the Araliaceae both have 5 merous 

flowers and compound leaves ( ra re ly  simple), t ha t  are a l t e rna te  o r  

basal. They d i f f e r  i n  that  the Araliaceae have 5 sQrles, with a 

berry o r  a' drupe f r u i t .  The Apiaceae have 2 s ty les  and the f r u i t  i s  a 

The genus Aralia is di f ferent  from Panax, Oplopanax and Hedera i n  

that i t  has 2 t o  3X compound leaves and 2 o r  more ymbels. The other r w w .  
members of the Araliaceae have e i ther  ~ i m p l e ~ l e a v e s  o r  s o l i t a r y  umbels. 

h 

ANUD di f fe r s  from theother species (4 hispi*, 4 racemosa and 

A. upinosa) of Aralia in  t ha t  it has unarmea herbaceous stems with leaf- - - 
l e ss  peduncles a r i s i n g  d i rec t ly  from the rhizome. The other species 

have woody o r  leafy  stems which may be amed. 

As f a r  as I can find, there is no dispute over the taxonomy of 
/T' ANUD, Fernald (1950, p. 1077) mentions a Foxma v i r  escens Vict. & 
L 

Rousseau that  apparently is 'meenish' and haslcarpels changed t o  
- - - - 

-, -;-eaves'. Eg gives no c la r i f i ca t ion  beyond-that. 
- 
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Description 

ANUD is  a clonal  perennial herb. A s ingle  plant  of a clone consists  

of 1 (2-3) leaves and a single flower s t a lk  with 3 (2-7) umbels con- 

taining about 50 flowers apiece. Both leaf  petioles and flower s t a l k  

originate d i rec t ly  from the rhizome, which may actually be short  stem 

2 s m s h o o t s .  The l ea f  i s  2 t o  4 dm high ( ra re ly  5) and umbrella-like ' 
L- 

i n  overall appearance. The naked peduncle (scape) is shor ter  then the 

petiole and often hidden from above by the leaf.  Each lea f  is ternate. 

Each division is  pinnately 3-5 foliate.  Leaflets are lance-el l ip t ic  

to oval to  oblong t o  obovate. They are acuminate tipped, co*sely 

serrate and the l a t e r a l  ones a r e  asymmetrical a t  the base. The 
0/ 

flowers are "primarily dioecious with l e s s  then 1% hermaphroditic re- 

productive shoots". (~dwar l s ,  ~ o a n )  It is primarily the older shoots 

that become perfect  C E ~ W ~ I - ~ S ,  1981). The peta ls  are s m a l l  and greenish- 

white, the calyx i s  much reduced. Petals and stamens a r e  5. Flowers 



Habitat, Plant  Communities and Associations 

BNUD w i l l  grow i n  both moist  and dry.ground t h a t  i s  f l a t  o r  

are  regular. Carpels a r e  5 (4-6) with one anatropous, I I ~ l o u s  

ovule per cel l .  S ty les  a re  f r e e  and spreading. The flower i s  e- 

pigynous. The r i p e  f r u i t  i s  n e a r l y  a black berry, with pe r s i s t en t  s t y l e s  

and 1-6 hard seeds within. There is a small stem, i f  one wishes t o  dis- 

s10p9ed* It th r ives  on hummocks i n  moist so i l s .  I have seen no - 
r e a l  preference f o r  any side of a slope, though I havenot seen it 
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growing i n  ground with angles g rea te r  then 45 degrees' This w a s  

tinguish i t  from the  rhizome, t h a t  could be 1 t o  30mm long. The 

rhizome i s  thickened towards t h e  base of the  p lant  where l e a f  sca r s  

remain. The age of the p lan t  can be estimated from the  s c a r s  ( see  

~ppendix) . These rhizomes run somewhd horizontal  t o .  the  ground and 

connect t o  o ther  p lan t s  of the  clone by thinner  rhizomatous underground 

seen with non-fruiting p lants  at Tahquamenon Pa l l s ,  Michigan on 

runners. 

My personal observations a r e  consis tent  with this descript ion 

except f o r  the  extremes (~dwards ,  .Joan). I s a w  no more then two 

leaves on any s i n g l e  plant. Numbers of umbels ranged from 3-5. I 

saw no perfect  flowers. Male flowers were d i f f i c u l t  to l o c a t e  as it 

was past  t h e i r  season. A l l  apparent male inflorescences col lected - 
appeared, i n  f ac t ,  t o  be females. Dissection revealedlocules - and ovules. 

Microscopic examination of undeveloped assumed males may be necessary t o  
, 

...-*-c 
2s - awiwae t h a t  they a r e  a o t  underdeveloped females. I examined flowers 
.- & 15 - 

* -  - -  s . - 
from -3 assumed males z o l l e c t e d  by-'a plant  ecology c l a s s  at the  Univell.;' ' "' = -- 

s i t y  of Michigan Biological S t a t i o n  ( UMBS) , Pellston, Michigan. A l l  

had locules  and some had ovules. They had dried n a t u r a l l y  on the  s t a l k  

and had undergone no developmental expansion. 

Ju ly  2, 1981. I have n o t  seen M U D  in disturbed ground, weed communities 

nor in the open full sun. It w i l l  grow, however, in c learccut  openings 

f o r  power l i n e s  between wooded areas. I don't know what the  long 

te rn  f a t e  of these s t rong  sun p lan t s  is. Pol ly Pa i rch i ld  (1981) 

has data  to  the  e f f e c t  t h a t  p l an t s  in powercuts  were f r u i t i n g  sign- 

i f i c a n t l y  heavier then those in t he  adjacent woods. Curt is  (1959, p. 333) 



detemined the average frequency of MUD in quadrat s within an oak / 
fo res t  in re la t ibn t o  the amount of l i g h t  available. He found no 

plants growing i n  the open full sun (10,000 + foot candles). ~e 

found an average of 17 plants growing where they were not ahadaed 

during midday sun (1,000 t o  10,000 foot  candles) and 36 growing 

benelth a canopy (0 t o  1,000 foot  candles). 
- 

According t o  Curtis' Vegetation - of Wisconsin (1959), the native 
A 

community which ANUD achieved i ts  maximum presence was a Northern Dry- 
A 

Mesic Forest. ANUD w a s  found i n  9596 of a l l  boreal stands examined and 

5396 of the  t o t a l  communities they observed i n  the s ta te .  Table 1 

shows the presence and the  average frequency t h a t  ANUD w a s  found in 

different  plant  communities. 

The ground cover plants found growing with L I D  are  numerous due to  

i ts a b i l i t y  to  grow i n  many different  shadded communities. I have most 

often seen it with Maianthemum canadense, Cornus canadensis and Clintonia 

borealis. Less so, but still often, I have seen it with Mitel la  nuda, 

Tr ienta l is  borealis,  Pteridium aquilinum and Rubus pubescens. Curtis 

- - - -- 
lists these and many others. It seems tha t  the woody species providing 

s_ - -  - - - -  . -- 
I ., - -  .. --- 

342 the c a n o s  are not as importgnt as the shade provided, _,It.,dm&& seems - - =. - _ 
- - -. . - -- 

- 
- - - - 

that ,  as long as there is shade, a northern (boreal) l a t i t ude  o r  high 

al t i tude,  there w i l l  be ANUD. 

&EfE 
The range of ANUD is limited to the Horth American conkinent. 

It extends from %he northern tree-line of Canada down to  about the 

40th l a t i t ude  where there are trees. It extends further south where 

there are  mountain ranges t o  increase the al t i tude.  South t o  Georgia 

i n  the eas t  and Colorado in the west. (see Figure 1) aWUD isnone of 

the most frequent and abundant plants of the mixefi deciduow-conif erous 

fores ts  of well drained s i t e s  throughout the Clay Beltn. (~a ldwin ,  1958, 

P. 203) 

Life History 

Germinat ion 

It may be t h a t  seeds of ANUD xjdw1need some type of sca r i f i ca t ion  

before they can germinate. This has been demonstrated fo r  Aralia 



racemosa ( ~ ~ ~ r a w - ~ i l l ,  1966, p. 146a). This would be logical  as 
;r vfi.i bets 

the f r u i t  is sweet, f leshy and conv\eniently c l m p d e ~ r  consumption. 

Growth and F ide l i ty  

To thrive, it appears tha t  ANUD needs shadbed, cool (northern o r  

high a l t i t u d d  conditions in  dry o r  well drained wet s i t e s .  It needs 

to  be re la t ive ly  f r e e  of predators un t i l  i t s  rhizomatous system can 

support some herbivory (l3dwards, ~ o a n )  . 
Reproduction 

Sexual: Reproductive s ta lks  are said not t o  form u n t i l  the plant 

is  5 years o r  older, (~dwards, 1981) My own data r e f l e c t s  a much 

shorter time span, depending on how the growth rings a re  counted. 

See Appendix. An o v e r d l  average, accounting f o r  both conservative 

and l i b e r a l  estimates gave a f igure of 6.71 years fo r  the f ru i t i ng  

specimens of my sample (~=19).  With a standard deviation of 4.75 

years, t h i s  means t h a t  66.7% of a l l  f ru i t i ng  plants t h a t  I analyzed 

ranged from 1.96 years t o  11.46 years. Thirty-one percent of my 

sample w a s  below 5 yems of age. 

Frui t ing s t a lk s  develop flow&= on separa$e male and female L 

1 e?ss .- 
\TL " ' 

- - 

plants. It is my guess that  +13-&kts i n  one i lone  a r e  of tge same - - 

sex, although t h i s  aemains t o  be verified. This assumption comes 

from the f ac t  t h a t  whenever I saw f ru i t s  on one plant, 1 would also 

see f r u i t s  on several adjacent plants. I have walked by many plants 

( s t e r i l e )  with no f r u i t i n g  s ta lk ,  then, I would come upon several 

square yards of f r u i t i n g  plants. The problem here of course is tha t  

different  clones @ grow interspaced in the same area. Also the 

existance of hermaphrodites on any plants a t  all may indicate tha t  

different  sexed plants  are possible on the same clone genetical ly 

and physiologically. 

ANUI) flowers are s m a l l ,  packed in umbels and greenish-white. 

They are  positioned on peduncles 1 t o  2.5 dm tall. These conditions 

are well u t i l i z ed  by low f ly ing insects  l i k e  s m a l l  f l i e s ,  They v i s i t  

s m a l l  whitish flowers tha t  are close to the ground ( ~ e l G c h a m ~ ,  1981). 

According t o  ~elba .cham~,  many white-flowered Apiacious plants  are  

by flys. Their flowers are very s i m i l a r  t o  those in the 

Araliaceae. 

~ o l l b a t i o n  appears not t o  be very successful as many ovaries a re  not 



f e r t i l i z ed  fu l l y  and many mature f r u i t s  haae l e s s  then 5 viable seeds. 

This may pa r t i a l l y  be a function of age, as the most number of mature 

seeds were. found in plants  between 11 and 12 years of age. This was 

out of 168 female shoots observed. Of those 10 plants tha t  made up 

th i s  most successful group there w a s  an average of 77 seeds per shoot. 

Each shoot, on the average, contained 3 umbels, each umbel contained 

about 50 flowers and each flower contained about 5 carpels. So with 

an average of only 77 seeds per shoot and a poss ibi l i ty  of 750 t o t a l  

viable seeds ( 3 x 5 0 ~ ~  750), only 1% of the seeds t ha t  could have been 

there, were there. These a r e  very rough figures as the 3, the  50 and 

the 5 are g-u6&ates,  based on my personal experiences and were never 

actually recorded in t h i s  experiment. Even so, with great  error ,  the 

number of viable seeds would be s m a l l ;  l e s s  then 576. 
There may also be a t t r ac t an t  variables tha t  af fect  f e r t i l i z a t i o n  

potential through increased insect  ac t iv i ty  around the flowers. Per- 

haps this 'optimalt age group produces the most potent poll inator 

attractants.  
. - 

- 
I - -  a - -ual: - a BNUD appears t o q r i m a r i l y  reproduce by - cloning. -. - -1 
I- ,::-ts have d g u p  probably over 200 %3ants i n  the last two y & k - t o  G e  . . 

I the roots f o r  t e a  or  t o  study female f ru i t i ng  plants, Not once have - 
I I come across a seedling o r  even a non-rhizomatous plant. My needs, 

however, do preclude me from picking the  younger plants. Joan Edwards 

i n  her unpublishea study found t h a t  the  mean distance between the 

nearest shoots of the same clone by d i rec t  connection was 1.48~1, 

The mean distance between the  nearest   shoot^ of the  same clone, con- 

nected d i rec t ly  o r  no*, wasO.52m. The mean distance between the near- 

e s t  neighbors was 0.18m. This represents a lot  of interspersed growth 

and that  clones may natural ly  give themselves more space perhaps f o r  

some adaptive reason. Cloning may be a protective strategy against 

herbivory and/or poor seed production/gennination. 

Seed Dispersal e Frui ts  t ha t  mature on the  s t a l k  o not get  eaten, eventually f a l l  

t o  the ground and the pulp disintegrates.  Most f ru i t s ,  a t  l e a s t  those in  

the UEBS area  get  eaten by small animals, some even before they ripen. 

No ANOI) f r u i t s  that  I observed in camp survived more then two days of 



ripeness. Local f r u i t  w a s  gone so f a s t !  It was very frustrat ing.  

A l l  the l o c a l  f r u i t s  were eaten before I could s e t  up a good o b s e e  

vat ional  s i tua t ion .  

L' Frugivdry may be a very important seed dispersal  mechanism f o r  

ANUD because of the  poasible need f o r  scar i f ica t ion .  Digestion would 

serve t h i s  purpose and possibly allow ANUD seeds t o  geminate.  

F ru i t ing  s t a l k  remains suggest t h a t  a va r i e ty  of predators e a t  the  

f r u i t 8  of BNUD. Some predators ca re fu l ly  pluck off  each f r u i t ,  

leaving the  pedicels in t ac t .  Some predators b i t e  off chunks of 

f r u i t s  tak ing  pasts  of some of the pedicels with them. Some predators 

b i t e  of f  whole individual umbels and some chomp of f  the  whole i n f l o r  

escenbe. I bel ieve i t  is reasonable t o  assume t h a t  d i f f e ren t  s ized 

animals feed on ANUD f r u i t s  and t h a t  some may be b ig  enough so a s  

not  to  have t o  chew the  seeds. 

Bird frugivgry associated with ANUD includes the  Pine Gmsbeck 

( ~ i n i c o l a  enucleator) and the  Red-bellied Woodpecker ( Centurus carolinus) 

( ~ i d t e ~ ,  1930, pp. 4638484). Other b i rds  associated with the  Aralia 

genus a re  band- t a i l e d  pigfons, whit e-throated sparrows, olive-backed 

&h&&es & and wod  thrushes ( ~ e i n ,  1951, p. ,348-9,). , Mammals known -? 1 -  

t o  have eaten ANUD f r u i t s  from s c a t  s tudies  a re  wolves and fox (~dwards ,  

1981). Martin e t  a1 (1951, p. 349-9), includes red  fox and the  east- 

ern skunk as M U D  predators. Martin a l so  includes a rodent, the  eas tern  

.O ~ l i p $ n k .  ANUD feeding experiments were attempted with a captured l o c a l  

,t1 c h i p  nk. Under conditions of g rea t  hunger the  I&& would not  consume f 
any ANUD f r u i t s .  

On August 2, 1981, in Neys Park, Canada, Alrun Southwick, a student 

from the UMBS observed what she h e w  as a red squ i r re l  ea t ing  an ANUD 
2 

berry. The s q u i r r e l  apparently ran  up t o  the  f r u i t s ,  bent the peduncle 

t o  a 45 degree angle and pulled a berry off6sing both i ts  paws and mouth. 
/ 

It then ran up a nearby t r e e  and proceeded t o  e a t  the  f r u i t .  Seed 

crunching could be heard. 

Twenty protect ive cages were devised t o  guard f r u i t i n g  s t a l k e  

from predation. I n  t h i s  way maturation could occur, and I could observe 

predation a t  m y  conv enience. The s i z e  of t h e  cage holes were 12 x 2- I' 
s o  only insec t s  could have entered unless  underground tunneling had 

occured. The p lo t  w a s  near  a d i r t  road in a well sha ed wooded area. 
. . 



Some d i r e c t  sun was provided, however, by the roadway. When I wanted 

t o  observe frugiv&y, 1 would remove the cages and s i t  downwind about 

35 t o  40 f e e t  waiting and watching with my camera focused on the 

plants. 1 observed no animks  feeding on ANUD fruits. I observed no 

animals period. The s i t e  w a s  absolutely desola te  except f o r  mosquitos. 

There were animals in the  area as  I l a t e r  found out. Something had 

eaten the  f r u i t s  of an umbel tha t  had been s t i c k i n g  ou t  the  s ide  of 

one of t h e  cages, but  t h i s  occured when I was no t  t h e r e  t o  watch. 

The cages also allowed me t o  assess  i n s e c t  damage t o  the r i p e  

f r u i t s .  Evidently, i n  t h i s  area a t  l e a s t ,  i n s e c t s  p l q  an ins igni f i -  

cant  r o l e  i n  f r u i t  destruction. Only 1 berry o u t  of 19 p lants  showed 

any s ign of in sec t  damage. 

Human Related Issues 

ANUI) roo t s  have long been used as an ingredient  in root  beer  as 

HI* well as a s tock f o r  tea. The root  has been used f o r  food by the New 

England asea Indians during times of w a r  o r  hunt ing expeditions. 
-7 

,(2ernald, 1958, pp. 283-4, Peterson, 1978, p. 40). The root  contains 
4 --pectin, sugar and resin,  L ~ e r c k ,  1960, 96) -= - - T h i  dr ied  rhizorn& of AND-coilta'Lak v o l i t i l e - o i l - a n d  a .saponin: : - -- - 

The root was formerly used as a stimulant,  a d iaphore t ic  and an al tern-  - 
ative.  The dose was about 30 grams of the  root .  ( ~ l a k i s t o n ,  1949, p. 88) 

It was a l so  formerly used t o  help t r e a t  rheumatic fever,  syph i l i s  and 

dexmatosis. ( ~ e r c k ,  1960, p. 96) 

The Chippewa Indians used ANUD roo t  f o r  seve ra l  medicinal purposes. 

A decoction was made t o  t r e a t  "diseases of women". That is, to  s top  

rnenstruaiilow. The mashed roots were applied as a poul t ice  t o  t r e a t  

skin sor& The chewed roots  were inser ted  i n  t h e  n o s t r i l s  t o  t r e a t  

nasal hemorrhage. (~esmore ,  1928, PP. 350-9) 

While I could f ind  no toxicological  da ta  on ANUD it would be wise 

t o  proceed with cauSion with regards t o  i t s  use  as food. To me, the  

ber r ies  a r e  sweet, juicy and have a medicinal f lavor .  I observed no 

ill e f fec t s  from ea t ing  a couple of be r r i e s  (seeds were omitted). 

The medicinal uses of the  roots ,  however, suggest  t h a t  there may be pharma- 

cological substances po ten t i a l ly  hannfult  in large quant i t ies ,  a t  1 eas t  



in some pa r t s  of t h e  plant .  The roots  and seeds a re  typ ica l ly  loca t ions  

of toxin storage and accumulation. Hazdin and Arena (1974) make com- 

ments about species  r e l a t e d  t o  ABUD. They s t a t e  t h a t  the f r u i t s  of 
e 

Panax quinqu$folia (ginseng) can be eaten raw ,  but  t h a t  they are not 

gnodY"l'My question is  how much w a s  eaten r a w  t o  determine they can be 

eaten raw. They suggest t h a t  Aralia spinosa ( ~ e r c u l e s '  club) has 

black be r r i e s  t h a t  'may' be pcjisoaous i f  ea ten  in  ' quantity ' .  (p. 107) 

They generalize about t h e  genus Aralia. They say you can make j e l l y  

out of the be r r i e s  of A. nudicaulis,  4. racemosa and 4. spinosa, but 

they a r e  poisonous when r a w .  (p. 153) 

Conclus ion 

Aralia nudicaulis i s  an i n t e r e s t i n g  North American woodland plant.  

It i s  a clonal perennial  p lan t  t h a t  serves s a ground cover f o r  many 

plant communities as long  as they are  northern and well drain- 

ed. BNUI) achieved its maximum presence i n  Northern Dry-Mesic Forests.  

Plants most of ten seen with it are  Maianthemum oanadense, Cornus canadensis 

and Clintonia boreal is .  It ranges from the  t ree- l ine  of Canada, south 
& - 

- = t o  the g u n t a i n  ranges-of the southern Unit@d Sta tes ,  I ts seeds 
-- 

A- 

- - - - -2 

need to  be s c a r i f i e d  t o  germinate. It needs t o  &%w severa l  years be- 
1 

fore  i t  can produce a f r u i t i n g  s t a lk .  Pollp(nation is not  very successful.  

Seeds are  probably dispersed by animals t h a t  swallow the seeds whole. 

The roots have been used as an ingredient t o  make roo t  beer  and tea. 

The chewed roots  were used t o  plug nose bleeds. 



Figure 1 

Range Map of Aralia audicaulis 
0 



Table 1 

Presence and Frequency of Aralia nudicaulis within i t s  Major 

Plant Communities in  Wisconsin 

Plant Communities Presence Average Frequency 

Northern Dry-Mesic Forest * 9896 26.1% 

Northern Wet-Mesic Forest * 9 6% I 20.5% 

Boreal Forest .* 9 5% 31 *2% 

Northern Dry Forest 76% 14.1% 

Southern Dry-Mesic Forest 7 6% 11 -9% 
Northern Mesic Forest * 7 1% 11.9% 

Southern Dry Forest 60% 10.1% 

Shaded Rock Cl i f fs  64% - - -  

Average of A l l  Cornunities Surveyed 53% - - -  

-- -- ---- . , ,;a - - -= 2 -=. - - - - 
'dp ? ---- -* - -- --=_a . 

- - -- 
- * Indicates t h a t  Curtis f e l F t h a t  MUD was a major ground layer 

species of t h a t  community. 

Taken from Curtis, John T. V e p . e t a t i o n  University oQ 
of Wisconsin Press, Madison, 1959. 



&e Measurement of t h e  Rhizome of 

Ara l ia  nudicaulis 

Estimate ~ e a n ( ~ e a r s )  STD DEV ~ a n ~ e ( y e a r s )  

Conservative 4-95 4- 48 1-19 

Liberal  8-47 4-44 3-2 1 

Average 6.71 4-75 1-2 1 

Difference 3.53 SE= 2.25 0- 8 
( e r ro r )  

i b e r a l  + Conservativ 
T o t d  

J 

Difference = I ~ i b e r a l s  - conservative4 
Total  

The process of counting the years  on an ANUD rhizome is  somewhat 

d i f f icu l t .  Some a r b i t r a r y  decisions a re  made in reference t o  what con- 

s t i t u t e s  a new year, I calculated age i n  3 ways. 1. The conservative 

method: (A)  I counted growth sca r s  t h a t  appeared t o  be a d i s t i n c t  u n i t  

a t  the top. 2. The Libera l  method: (c)  I counted a l l  s c a r s  u n t i l  t he  

branch poin t  o r  u n t i l  t he re  was a t r u e  runner. The count I used in the 

paper was an average of the  two. 
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