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Aï{4$lIrêTJl|E INH$rr4åqr {J[ "r*q]\,t¡., 
q jg¡iJJIqå

ï--{ot .? erlut deSI 9f wæk has begn don.e .on the in-
heritalce of size. j.n tom¿r.tges. The f ollowine blief f9-
views suÍxrã,rize what ere, as far as can be ascertained,

the most lmportant papers on the subject.

The earliest paper considered ls that of, price

gnd. Ðrinkard (l?l which d.eals with inheritance of shape

and. color gf tr"ttrand. Sofiu;. .n*"*"t*"=. e ref*tÌon of

f! dgminant to 2l rege¡¡ive ruas found. in cr-osses betwge¡:

varieties with pear-shaped fruit and varieiies with round.-

sha¡red. frui!, the first generation bearing f.ruitq al1
round or 9val. rir"e rf genera.tion plants were distributed.
as follor¡s: B+ ii round.ish fruit (without neck) anA. L6 it
pear-slraped. .4, normB,l ratio of T5 fr to 25 fá was found,

also for red. and yellow fruits respectively in the color
crosses, and t]'e same in crosses between bright red. fruÍts
and pink fruiis.

Frimmel (2) pubfished. in L)ZZ ttre resutts ef an

investigation on the inheritance of fruit-size and. srrape

in the ton]ato. rle found size-characters rather d.ifficurt
to. work with from the genetic standpoint. IIe used. various
crasses for crossing purposes, based. on vreight of .f-ruits,
€.8. weight 0 - 5 grams, 5 - L5, L5 - Zf and so forth, u.p

T. Introductíon



to L95 20J grams.

variety of size
.

varieties. He

to the two-loculed

fruited to¡natoes crossed with
small-fruited tor¡atoes in the

size of the f,ruit was someïshat

-2

o-5
found.

small-f rui ted. p3,ren!.

..vre|----------------1i1e,-to3(t6)

dwarf and 9landarg. l9T1lr
other economic characters

PregeSvilel, a snal!;f,ruited.

c1gs;"e..d witþ 30. .other
ln the f'l with respect..... ;. :

Th9 only concLusion of i.ltgrest to the present invqst- 
.

igatl.on. l.s that the r'1 erosses ¡rrod.uce smalter fruitE on

the. average than. the larger parent,, and also than the

mean of the two parents

: Groth (3) in Tabte J0, page J0, gives the dia-
meters ln mlllimeters of the r'2 populations of a number

of size-orosses, of whicb one is a cross betgeen plum

and. Ponderosa. Íhe size-distribution of 158 lnd.lvid.uals

fruits is taburated.. rhrge mod.es appear, one at JZ - 33 j-ruÌr..
i. .

d.iarrreter (14 variates ) , sne at 3S - 39 and. one at 42 - +j
(f¡ each). It is presurued. that a larger number of meas-

urements would have simplified. the mod.al value. Oomparfsoh

wilL be found elsewhere between this distribution and. the

distributiol in the present investigation. rn a size-cross
between. cuirant and Peach Groth d.oes not f ind. the parental

1are.9;fr1itu9.

I'1 generat]."on,

greater than

found also th¿rt srnall-

d,g"l: wi!h .a com¡arls"-on betr¡seen

p1gq9clivity,. earlings¡ 1nd,
beiirg taken into consid,eration.

tytes gave .9-nly

allhough the

thet of the
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31zes.. rêapp.eg,1ine i,n !h9.

preted as being due to a

going into."dgta.tl.s r_.. i.t,

d9u? not ftnd tfg inurt¡p}g fa9lor hypothesiT satisfagtory

in the FLum - Fonderosa cagsp-ep:..Ee finds,tþu number- 9f
Ioculgs per ovary to be corrgfltgd wi.th tlte $iapeter, 7nd

the slrape of the fruit lÍkewise to þe eorrelated. with the

Iocu1e numþer. '-:-',
Ferry (lr) nraf.e s.iqe¡.grosggs þgtween Ygltow 

_

Fgar and H,ed. Ci.irral!. 1n$ bglween T.,i1iij.r8sto-nrs 39agty and.

Y9].r9w 39ar, a1d carried his. rgsulls .to lhe .31 generation.

lhe average weight of the first ten fririts was compared

with the average welght of ten fruits taken in the la,tter
part of the fruit*bearing period.. It was found. that thg

fruÍts ripening first were not larger than those ripening

later. The average weight of the Yellow Pear parent ueed

Ín the crgsses varied. from L2.? to lp.2 grarnsr.ln 4 diff-
erent'plants, and. the fi,ed. Currant in 2 differgnt plants

from.62 to .66 grams. The 31 of this c.ross ïcaT found.

to be intermed.iate in size, the average being 2.76 gyams.

Serry found. a marked. agfeement between th9 averaqe weight

of the 31 and the geometrical mean þetween the two parents.

lIe guotes Groth as fÍnding that the size of SL fyuits in
respect to diameters represents the geometrÍc ruean þe-

tween the two parents. He also quotes Sruce as having

oþtained, like results with tomatoeE. Serry f].nds lh"t
in general it is ind.icated. that when two variates ane

"'"."... '.:

32 in ratios
sr.ngre parr

wilT suffice.to say that Gfoth

.'
ttuy g?l þe i1!er;,

of factors. Wlthout



crossed,, differing greatly
. -,. :. .. ... . ..:.

¡ra,ren! .belng. t*q, iit1g., gI.

the resulting Fl fruit-size
than the arithmetical meã,n. but..... {,.....,.,_

ilar in frult-size are crossed.,

- 4-

31 will apqro_-a9Ïr,more. ngglly lhe Srithrog.lic3,f tÏæ.n ti"re

geomglr|-cal mean: {e foun$ 11 hls. T2 gggeyltiqn ,9 
t .4A

¡rl.agts-.tlrg,"gg1g.g3ligl of gizre.;çh,3,ractg_Ts !g, be sg llcom-
pJ.etg as to way-yant, lhe assr¡mption of 3,t _t,gast. + iirg-
factg.rs. .The 9ina11 size;f1ct9r¡ of the Bed. Currant seem

to be incompletely.domÍnant over th9 faqge. gl.ug-fag"lgrs

of !,h9 Yellow Pgar., Tila|}y tre lrl$" _rhg pvelaqe fr.uÍt-- 
,

size 9f the Tl naf t9 exgge.d, ap$ to ,be evel sl,-ightry tess

than the average fruit-size of the X'l generation.
;

Warren (f+) d,eals wåth the heredity of frult. :,
-shape in the tomato. It need. be mentioned. here only
that the depth of fruits Ís consid.ered. to be d,ue to cem-

plementary factors called. A and. B.

that of one

9f the- q.!þ9rr.

the geometrical

2 parents sim-

of fruit ln the



II. Iüaterial and Methods.

The problem involves a study of the inheritance
of the guantltative 9t:r,rr.79teï8. .exlïessgd. by {1ult-size
in te.rms -qf weieht and. d.Íameter, and. by ilre number of,

Locules per ovary.

The closses w-e,rg r*d: "in tþe lJ+ûuler of L)Zl
in lhe experimental. gard.en of the university. rn alr,

": ' "
seven croEses uere l@de, of which results were obtained.

lhrough the .{1, .and, Tz generatiorls. The crosÊes in question
were as follows ¡..

Hy'brid. No. I. Go1d.en pond,erosa X Red pond.erosa

rr rl Iï. nuA BooU*"o=u. X Go1d.ur, porrd"rosa

il rr IlI. Gold.en Fond,erosa X yellow plum

rr VI. Red Cherry T, yeltow plum

il tr VIT. Gold.en pond.erosa X. Red. Cherry
itVIII. Red Pond.erosa X yeLlow plum

fhe hybrid. fruits proàuced. in the fatl of L}ZS

were ha,rvested. in september. The seed.s u/ere extracted
by beíng scraped. out with the juicg and. spre3.d. upon btottine
paper, to which they rirmlr ad.hered. when 4rl: . on Octo'l¡er

lst; seed.s, seleeted. at random from each particular ïrybrid.,
were planted in dupricate pots, about 6 in a pot. TTrese

iwere kept 1n the greenhouse, and. as the seedrings appeared.

and' required it, they Í¡ere transplanted. to rarger pots.



Orri1e to l.]mited qreentrglfl spagg.¡ tþ? F]- pta1.r,s- sro-wn

!o rnaturi!tr were. of, n,e.cgssi!f f inl!._lg ,.' thr. number being
conf ined. to 6 fer each of the / h¡rbrid.s. j

-an. 
Íia.nv or.-the..pranrs., *ou i* r-r-äro atii ,na"" *u"u

lggr".e þtogsgms. . Frem tJrig. timg.on¿ g,g each.'btosgggr

appeggd Ít was 9ar9fu!.1y g*-lr-.pglIipared.,. usj,ns sterite
forceps, and each v/as .yTapped. and .tagged. immg_dig.tety:

By ,Ialuar-y LSrh. tþgre wer.e. Ioul€ sïyltg 
"aeve.rgn-

.J.ng on glmogt.a]| tiie ptplls;.. q,q.tr'ebruary r/th the first
'ripe fruit was picked., ,u¡any g.thers belng almest ripe. .{s

each fruit riXrgled it was ,S3tþer9,{r. ,f !i weight and. yolume
c3'refu11¡. tllcent it¡ hori¡onlar $lameter measur.ud,ll, 9*.,
the number of trocures counted., and. the number of seed.s, ...;. ..,,,

determined. The juige contaÍning the seed.s was crushed.

out on to bLotters ano arreu, ,n* blotters ¡"irre carefurly
raþ:elled with the prant and. fruit number. and filed a,wa,y

for future use. crrerur notes *u"u ,*u" *" ;; the ,rn"
of frults pr.oduced. by each plant, with respect tq síze,
shape and color.

In November, L925, d.upliceite pots as before
were plant'--gd with the seg.ds of the respective pareüts,
and' the seed,lings rater t"*""nr*nted,, ;" in tr.u case of
the Ï'ytrids. 0f these, qnly the smarr-fruited. parents
survived¡ the lagge-fruite$ typep, whiçh yere rater in
rnaturingr vuere destroyed, through an accident in the
greenhouse.

-6
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. B.S;;i in* urru ue *¡.*., tg|,g, ".,u" o¡" tiu sr
fruils.y.9ri planted ln pots in the greenhouse, each pot^""'.^".

þeine cg,leful,ry ,Iabgl,red,. .Sb9g! 30 ¡geftine?."of .e3"h
rrybrid Í/eïg reg,dy for trg,nsnfalt_ipe.r^o !þ9 {ier¿ lg3" the

epd of Ïúay. fh3se $rerl nf3nle_d ig the sardel of- thp

-ê,gricul'tural colrege, in long rows 
'4 

feetr apart, the plants''.
llternselves being 2 feet apart. our th¿nks should. be e2c-

pressed h9r9 .!o P19f9ssor F. lirt. Brod.rick of th€ Ðepartraent

9f Horticulture for the "or"tu"y o, ,nu roan of ,ou "*n""-i

imental ground..

" ttr: bl9,ssoms as they appeared. wetre bagged. and.

tagged with the Ïrybrid and. plant

ygre p|gked tow-a1d lhe first of septer,rber, from twenty
to thirty .represenlative fruits being taken from each

plant and placed in a rarge paper bag. The numþer of
plants used. for measurements for each hybrid. yaried. be-
tween 10 and Jl, with an average of about L5. r'rults to
the number of about r0, of average size and. shape, were

:

serected. from each prantr.and.. the weight in grams, volume

in cubic centimeters, diameter in centinreters a4d the nuru-

ber of locules were all carefutty d.etermined.. The, seed,9^

were coulted. of all the fruits of one plant of each type
within each hybrid group.

number.. The ripe fruits



After accumulation of the data referred to

g.bove, and pre3.imi1a1¡1 w?Tþ. upgn .$gte1ryi3infl ..t-?rg" )reldelian
r?t+gl" i1 thg."r'! egye1Sl+ol, it, yag Í9"10 leggs:arlr oT

accol.r,nt. oI 3hg 19r1t,iv9.1y smalr quptg¡ .of p|1n!s-invotved

in eacb cross, to assemþIe together the þbrids in which" ':

!tt: :Iosses ye1l" gs. tþ9. ,llme llzg:-t"lp19,r thul bringiqe

together ln a single series for purposes of calculation
...1..î - ...

ÏIybrtd.s IlIl .IIt and VIII. Hybrids VI and VIT are deatt

with separately.

Sumrnaries frorn the orÍgìnal data for both the

I

3L,and. tþq I'2 e9.ne1""!iolp.r ÍIg.*.,yhig-h thg .t3bte1 f5 atl
the hybrids were cornpited,.?{e to be rognd. ;; T";;;tE- 5 io ,r.
', 

.Hybri$s III' ]V and VII].
ilq the Ponderosa type of parent and the Yellgw ftup type,

Two l1ybrids, III gnd IV,' fnyglye .Cqlden. Ïgn.{eros_a,, and

VIII Red Fond.erosa. IÏowever, the d.ifferences between the

B,ed. and Golden Fonderosa are merely d.ifferences Ín ceror,
and. not of, size or form 9f the fruits, They gan therefore
be combined in the same eerles for the pur^oose i.n hand..

l¡urtherr fince thg.numb3r 9f Srtants in the I'2
generation of 

. 
t}re c$osges yas. found to bç tgg grnalt to.

admÍt o{ c3lgulatins a lvien$elian seglgsat}on, n-! *ul d.e-

cided to assemble them ln a single biometric serles; to
ptot a frequen€y curve for tbe total tr'2 generatiolt on the

basis of the weÍghte of fruit¡r a3d to.plot the grapþ for
tlte numþer of locules per ovary and. the d.iameter qf the



c#blre

rt. rnar Þ_e stated. here that the clata for voru¡le

Fg c-l9g,gly, $uplic,at""t..rF". g3ra f9r weighr rTrar it was un_
necessarv to take vqrume tlft .ng"ruu";;;; ¿r, "*i.,rr;;;-;ti" ""p*Lts, I,.ir, r" l" ;;;.; ;"; ;" ;;; ;";; ;;;;-;;-"". " __l '

hlgi' 99-nt9pt.9l TStgr l* .t}g".!o"'arg rryi!,gompgsi!ign ren-
ders the vorume in centimeters about equivalent to ûhe

welght in Srg,m¡

Áf.!g1 ,detgrpll¡"ne .!Tle. S-e-af .of .y9igh!g., *Fgg*"1pe

the ryeight {a.gt,gr !9 r.gprgyep.l,,.o.lg, oî." lq{e nal.g1 {aclgrs
for s!r"' it .wag d.ecid.ed to, f"Hg;5.glfq.ï gxpe5_imeuta;. pur-
poÊes. ;;" ,,, âc ;^--:*^-,*i._." . r.i. --r.;::gguency.s5pp*. al rgp5.e.gentinq ap 12 ,s.gs:

"r,qsa!-ign !ow3,rd l¡t: 2 n3rgnlar tryn.9.s (ry1ci1,ium, *r,g ori.liyy1
reg.igps of .the slaph,) pllgufg*ply f each,. with the eentrar
$ ar,ea of thg eïaph repl-esentins rhg 50 ñ Ðr,índivipuSt¡
of the tr'Z, on the lþ'nothegis. of a posglb.le singre factor
.for size. The f maxirnum area of, tn" ur"ni ,n"r. 

"up"u""ot,hy'otheticsl'y * 
""o"*"t.,r" *¡o,rn, "", 

-.olu;;;;;;;;';;;;;"-

25 7; of the whoter the minimum { area a po¡sible, ÐÐ crass
of about 25 l'0, on the ba,srs of a singre factor for s íze.

fialeters yerg *1u9 deterniingd., and a- "r*ia*, Ur"r*¡"n of
these elaphs shorled. theÍr *ru-irgirrbytron (rnid. -| area)
to approximate close.ly ^to the mia $ are9, fo.r"weights, thus
dernongtyafing the correctness of the method. ad.opted. of
selecting ïveÍeht a,s a major or determining size-factor,

fruits across this frequency curve.



vrhich is

and more

1ô

further justifled b{

accurately determined

factor possl¡lu, to. bg .cg_lsidere{. . ,:-

It may therefore be taken as-,:.

attgrnpt he59i1 cgns!it3lep a1 ,e{fogt,.ro".
possible Mend.elian segregation in the 12

n1elhodgl yhe1g .!he. pumþer_ of, individuat plants

Érnal] t9 al],ow noryal seerggation, but yhere

volved are suf,flcient to adrnit c,f biometric

the fact that it

than almost any

Tþ9 freguency graph for weights (eraph I) is
flequency cj:llve, and thelgfgre, g.o fal as biometric r,rethod.s

gan be leeitl.1ate_ty employed .1r the intgrrlelg.tlop o.f. a

possible Mend.elian segregation, the present d.ata are avail-
able ln thÍs nrâ,nner."

The further
pretation of the data

applicatfon, aye deatt

is easily

qther size-

b)'

A",tu,if" with regard. to the inter-
involved. irr the Sr1tþs, . 

ang. -their
with in th.e following sectíen.
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IIï. Ðiscusslon of

(r) . Hy¡.rlas. &s_.__IJ Ir,lT p+LTiJ å.

crosses: Golden PondergÍa X Yellow Ptum (No. ,III)r
Y.eflow PIum X Gotden Pond.erosa (No. IV), and. Red. pond.-

erosa X Yellow Ptum (No: YIII)..-.,

involved. in the,31 generations is L7, the number of fruits
measured belng 84. In the 32 generatlon the numþer of

.-/-plants involved. is 64 and. tine nr¡mber of fruits measured

Q¿'.

The graph based. on the weights of fruits (Graph f)
of the above hybrlds is a normal freguency curve of guite

the usuaL b.iological type, having the mod.e at the 3O - ¡g g.

crass a¡nd the.. mean at 4L.8. Nolr by divid.ing the graph into
four ggual parts on eit-hgr sid.e of the nean, we have an

area reprgsented. on the abscissa lÍne from 32.8 g1. to 50.8 g.

as the mid-region, in which JI indi.vidual plants are

located. îhe ayga from 3?rB minus is the region of 1oir-

est values, in which lp ind.ividual plants are Located., and.

frorn 50.8 plus is the region of highest values, in which

14 plants are }gcated.. pe h3,ve thus two guS,rters oÍ one¡

half of the total area grouped about the rnean, ald onç-

quarter each of the area of the graph representing the

the lxperÍmental Ðata.
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'':

þig].q:t 3*d. ]oygst valr¡,eg ""ug".rt""t"r fxpres.g.gd as the

yeiËjht of {ruits in s1ams. Man¡fegtly, il " IiÄendg1iqn

gegregation in t,h^e .EZl if, it ïyerg to .be plotted biomet-

ric3,1ty,,, tlu "one-gitê,rter ¡ru¡rbe1 9f laree-fruited. indiv-
iduals approximating to th9- large;{ruited parental type

would be found. in tþe irppg one-guarter argS of. the. freque-

ncy cÌ¿rve,,.white tþe SplslgTimate twgnty-five per 9e1t of
ind ividuars 1ee1ee3tine tow_q..T$ .1h" small ¡!Iui!"gd parenral

type wor¡Id .þe foun-d. in the ü:gyr9r oÎe:qyarter area of the
.'

graph,. whitg .th:. central regign? compris-ing the" ind.ividuals
grouped about the. mean vg,lue wouri be. rnost apt to incrud.e

the majority of the ind.ivid.uals in the Mrend.elian segreg-

ation (approxir:nately o""-*tf ), if tyre see;"**rior, of the

Latter was related. to a single size-factor, errd. if the

hybrid was interrnediate, instead. of representing parentar

d.ominance. (See Tabte t. )

It is possiþle to compare the fl generation

in the caÊe of these bybrids with the yellow llum parent,

þut not with the Ponderosa parent directry, since the plants

of the la-uter which vrere depended. upon to furnish the d.ata'':'
for the fruits urere destroyed through an accid.ent in tbe
greenhor,r"u.,-However, in view of the fact tlnat, a color
cross was rna$e þetween Red. pond.erosa and. yelrqw pond.erosa

and. reciprocally, in which the weight relations of the



t?

two. par9.nt1 are the sã,Pel ,tþ" onlf d.ifferen9.9.Þeine the

golor f3,cforr.it" *u:P dlli$*$ to uP9 t4g" T1 "93i? f1o,*

thiî cross as repr^esentile th9 datS.for .weiglrt, diaryeter¡ 
,".

etc., of the londerosa parent. These d.ata appear as followe:

Yellqw PLum Ïohderosa ,f't
Pargnt ¡ar-ent

vúe lght ( e. ) r9'. L t-65 .7 21.3
Ðiê,meter ('c*. ) 2;4 7;3 3.4
No.Locute1'',2'0..,.,-
The þêrcentagé d.ifference betr¡¡een the I'I and the respect-
ive parents is then:

rÂIeieht' -tãt,.,L +67i
Ðianreter '4L.7 + 114
No. locules . 55

It thus appearsr, So far as can J¡e calculated from the avail-

able data, that there is no intermed.iacy in the 3l as to

the three characters of weÍght, diameter and number of

locules per ovary.

ïrorn the segregation series in tlre 32 of these

hybrid.s, lfos. 1II, IV and VIII, tlre maximum values f or weight,

d.iameter and. number of locules 'are as f ollows:

TII
Ilighest wt. 110.6 I

rr Ðia. 7.ç
ne. Ioc. 7.8,

It is nlanifest tirat. in no case w

for the fruits in the 12 be li]<e

values for the fruits in the 1ar

TV

3.+
O.0
6.9

ilt
ry

ge

VffI GrouP Av.

57.6 E3.B
5.3 6..5
5.3 6,6

the maximum values

to exceed. the r¡ryximum

or Ponderosa parent.
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Calculating the

the average values for the
" 

- - :t ) ), ,

and .the ¡naxiruum values for
appear as ln the f ollowing taþle ¡ ..

tr'I. Av. Hi-gþêst 'î2 " ., Ðccess
extraötives 7;

{?rehl 2L.3 B3:B 293.+7;,
Ðiarneter 3. + ç., 9t.27;.
I'i'o. locules 3. L 6. ó J.L2.9%

N-ow, .gxaminio{"bhe fgeguency graph f9r the 3'2

we Ii."¿ that th9 totg,! numbe-r of ¡¡.tants.ll .!tt:,SpproTlrnate
2j per cent maxirnum range of the graph comprising tltose

\

from thg 50 - !! class urr il r+,,.,o1 2.+.9 fi of t"h,e total

¡:umber er 6+ n],ants.. Asq$mine ,!|e. valgeg for thig group

lather than the maxirnum. individual measure.r:rentsl ês

Iepresentative 9f th.e- va.]ues of the fluits for the !2
gegregat-l,q¡i _tgward. the laree ryarent, r1e þave the_ following

!aythe averages. for the weieht, d.ianreter and number of
tlocules per ovary for the members'of this group ( for

actual data see Table 2):

X-T+:l;", "ffi;.Ëiïfêieht 7o:4 4a fr,Ðiameter 4,5 32 7o

9a 7;1So. Iocules 5.9

Oh comparing the percentage excess of the maximum ind.iv-

percenlagg d.ifferences. bgtwgen

fruits. of the Ft generatdon

the extractives of the T2, these

iduall in the tr'Z

percentage excess

of the I'2 on the other, assuming the.latter to represent

over the 31, on the one hc,nd, with the

of the average of the maximun f, class



nole neâ,r"ly the

lowing talrle:

Illeisht' ' 293:+ 230
ÐÍãmeter 9I.2 32
No. Iocules 112.. ? 90

TYe ¡nay next consid.er the d.iffgrenges

lyegn.t1r9 Yg|rgw ?].um (sm?l.r) galentSl v3,Il,res

on the one hand., and. the values af the naiimum
i- 

, ' _ _ "i '' ': " "" 'rr' -

of the tr'2 tqgether with that of th.e Pond.erosa

Pêïceä

values

(calcula.ted) in conrparison with the tr'I,. on the other.

.1l}
e elicess

we have the fol-

ï1
. , , tl

2L;3
3;a
3.1

upper of nraxinrun':. f class of, the S'2 as representíng the

YeLr. l¿ - r'1
Flùni ' ' '

19.L LíL't;'2;+ 4L:7
Z. o 55.9,

that even if we. take

individuals (ZL.g

approxirnate mean values f or the ,Fonderosa Barent, assuming
i.. .. .. î .. ..

a si.1e1e. faglor ÍoT ui?9, it appe?r"q"..ll?.t- yill 1gfpecr tg.

rye¡.gåt a.nd nurn-ber gf locglg¡" Iþu.""pgl_:cenlage gïlgss of t!.is
crass ever the 3L is much greater than the minus d.ifference- , -.- , -- -.._.-. :.,,..,. .:.,

9f. ltre vg119y Plum^.parlnt !el9w thg "I'1...,..If we, t3þ9 üee

found be-

and the tr'l.

. 
!a 

-cJ.asg

parent

P:"+ r; I Fl

;.ç5;? 6Y7
7:3 114
9..6 aag

the Te"an,.of lhe
l,i) .. .wfigrr e cgllpy_

mean Fl value of the Pond.erosa X ponderosa crosses. as
a

representing the Ponderosa parentar values, 'r,he differenc,e

is very mqch e5e3,t9r. This ind.icates that the swing of

the 32 generalion never approximates in any large segregate

to the size of the iarge parent.

Malc.
&'sz
70:4'a'q,o/río/. /

p9-r-

the

fr+rt
230
32
90



l'h,e fact is nov¡ fairly evident

f----------------ac!or .{ot smer}l, 1ize. dgminalce_"in .the 11, tþer9 il u

possible complet of factors wlth perhaps also an iïÌhib-

iting fa9t9q, fronl the 391$eropa pgrgnt,_ opeSating tg 
.

l-imit the p.glential gf lhe small.:i?e fact91 91 fa9t91s

in'the Yellow Plum pargpt. fþe fg.-c! thrr,!, ye.do not g9t

e-|ther smÍàlr si33 dominange-g.r intelmgdi.acy in the l'1,

lcgt a stage between thes9, .in{iga,tes_ a. mo1e. c¡,m¡1f9s..Fit-

uation than the operation of a single factor for size

16r

could bring about.

I'2 to represent size

mrrïtiple factol¡ Trr.;y

that instead of

ient"nurnbers, oT o,n tþ9 other, it rnay ipdicatg phe plssa

ibility of lhu operation ef cora¡rlementary factorsr €.g.!
a factor for srrrall size inheritance frem the Yel}ow Plum

parept a1d an inhibiting fa.cter from the Ponderosa

parent liraiting" it: operation.

lfe iray novú take the individ.uals of the lower

qr minimum tr'2 class (3e.8 g. and less) numberin65 1!ror
29.6 fli, of line total, and. compare them with the FI.

Consid.ering the comparativety small number of plants

in-riotved. (6+), this will fairly welt represent a possible

mininum segregation 9f 25 ií, (Tabte e¡. If we assume

again a single factor for size to þe concernedr. we have

the following data for the values of the individuais in

a s ingle

The absence of size-cle.sses i" ,n.
segregat!on" ac99'rding tg.*. tleorry of

be d.ue on the one hand to insuffic-



ur.ls group:

Av. 1üt'.' 24;7
Av. Ðiå. 3;+
.Av. no. Ioc . 3.1 .

C"ompp.¡ing lhgsg. 1¡91r¡e.s yith. thé. valugs of the S'I, &s in

thernaximurnclass',wehaveas'fo11ows:

Fl Min. ''* lz fficess of îiÅin. f over I'1
ïieight 2I.3 24.7 15 F'Ðiaroeter 3.4- 3.4 0
Iio, I9c.ules 3r1 3,i" , ,0 , :.

{ronr lhis ta-ole it is evidgn! ,!hat gven e presuined mip;

irnunr segregation of tr'2 indiv:.ãuels fal}s as a nratter of

17-

fact above the lL, reåher than below it. 'Ihe explanation

9f this is n9t exag-tly c.]ear, and. rrray be d.ue to the smatl

number of plants involved:

Considgr},nS ne¡ct the mif;class? :collprising 3I
¡ights of fruits betr¡een,32:8 B. and !Q.B 8.

grouped egually g,bout the mgan of 4f:8 8.¡ lvê haye tlee

following data in comparilon witb the two palents and the

3'I generali9n, assuming lernporarily..that tlris nid.-class

may repïesent a Ðr condition for size (weight) cf fruits
where a single slze factor is concerned (fanfe'e)

Ye.Ll. Plum Pond. Ifypoth- Açtual f'2 ÏAid-
parenf parent eticàr} 11 f'l class

ïìlt. ,.9 .3". L65.7 82.9 21.3 34.3.Ðia. 2.4 7;3 4.8 3.4- 3:5
ro. loc. 2.Q 9 .6 5 .3 3.1 3.4

Mean of the 3I values of the two pa,rents.

Ðifference of ii;iid-class (50,/t) fronr
Ilypothetical Fl é.ctual f'I

lfüe igirt
Ðianreter :. 1i3 g. or - 18.6 7; + .I Ê. or + 2.9 fr
ldc. locu.les - 1.9 g. or - 35.8 7i + .3 g. or + 9..7 '/;



It is thus clear that the

does. not represen! a. 
"Ðr

9f tJre a,ctual {r 13. 3,I1

extrenrely so in resPect

1B

the mid-cIa11 does n9i; .repqegelt 3 hy:ltletigal fl. c9n$i-t-

io3 ruhigh would be intermediatg between the two parent¡,

since it is narked.ly below this. It !s therefore imposs-
,.,:

. t't''

i.bte. to conÊider from !h" da!'a of !ne.f! tTia! we ar"e

$eafing with a gingle s17e-fact.o-r if the pethod of estl

imation may,be ad.nritf,ed. as. g.orrect foT working purposes.

Itthusappearsfr¡mco1¡id95at.ionofal}three
classes assunred in thp T2 þinaþ there a_.re n9 rg.a-s9naþle

ground.s for considering a síngle factor for size a,s oper-

ative. lÏad. such þeen the case it is probable that the

actual segregation in the f'2 would ha-ve given. a, €rouPir-rg

of individ.uals vuhich would at least ha,ve deinonstrated' a

probable Dr condition for the mid-group.

Graph 2 comprises a graphing of the data for

the quantitative relatiq,n between the Fl generation and

the Yellow PLum and. Ponderosa parents, wlth respect to

esPect to thewgieht, a.nd. of th9 f2 generation with i1

same factor, for the three principal areas of thê fre-
.' -.:

guency polygon, the mid 5O'Ã, tlre loyer 257' and the upper

257;. The graph shows distiirctty that while the r¿ean of

the 11 gener3,lion (2t.3 g.) iË in excg¡s of the smaLl

pàrent with respect to weieht, it is very far from inter-

condition,

three factors. conaideredt

to weight. It is also clear that

.....

mid-class of

since it is in

the ñ.1.Ee

excess

and



mediacy (tfre arithmetical mean of the

but approaches, 11tþoleh,not.,c!1o1g11.,.

39 t5 F... . ,This agrees with the results
ànd. Serry ( tl) .

eragþ

It is interesting further to:,.
that the dividion of the ï2 into

ma,xirnui'n classes, when graphed accord.ing to the rneans of
the same, shows ln alr three crasses an elçceÊs over the

Fl and over the s¡narr-sized. parent, and not merely vrith
respect to:the maximu.m size-class alone.

ftrhethgr the fr-eguelcy curve 1g;ggslnts a Içg-

two parents, 82.5 g.),
: ... .. t

the geometric inean,

found by Groth (3)

note frorn the

*;;;;**, *ìo una

itinatepatg Ð-:pri¡sion of lviendelian s?gregation in the t'2,

0r

the

not, it certain_ly a.d.equately d.isplays tl" fa,et, lhat
totality of the ß2 generation regarded. from any

standpoint, is in excess of the Ft with rgllec! to weight,
and that in no c¿se d.oes it show segregation to the size
of the large fæuited. parent.



DistributÍon of plants of the F2 Boneration into size-classEs
wlth respect to weight of fruits in gra.ns, ãe reLatod to the number of
loeules per ovary and the dia¡neter of frt¡its iu centimetros.

Wt" Ln G.

-

Hybrid l,lo. III.

-?o-

' 20-29
3o-39
40-49
50_59
60_69
70 - 'lg
Bo-89
90-99

100 -109
11"0 -119

Hvbníd No. IV.

-

No. of Pla¡rts.æ

4
10

1
4
2
I
2
0
0
I

Av. No. Loe.

2A-29
30-39
40-49
50-59
60-69
10 - '19
Bo-89

Ilybrid No. VIII.

3.0
3"4
4.0
4.1
6.0
6.1
6.4

I

Av. D¿a. CE.æ

3
TO

9
2
I
t
I

10
20
30
40
5o

3.2
3.6
4.4
4.9
7.1
5.5
6.1

6.6

-19
-29
-39
-49
-59

2.9
3.5
4.I
4.9
6.8
7.0
'l .2

4
0
1
0
I

3"3
3.8
4.2
4.9
5.4
5.9
6.6

5.5

;:f rQ

6.4

3"2

4.3

5"3



-Ll -

Data for welght, dianetsr and
the frequency graph (eraph 1)
Iees; (Z) 

" ¡nid-cLaes ¡ 32,8 g"
abovo. .

to arEas on
*32.8 g. and
J0.8 g. and

(r)

PlaplJqr @.
Àûintnr¡n CIaEg - (3e.8 ar e.nd less).

llvbrid No. III.

-

6
L2
13
L4
26
28
30

llvbrid No. fV.

-

6
11
l4
L5
ú
1g
25

Hvbrld No. VIII.

-

nt¡¡rber of locules grouped according
ropreseuting (1) a ninimum elass';ã-iõ:B -;;' 

É )-" üi*--;r;;å,

L2
L9
10

7
1

10
10

wt. Dia.

3?8
494
32L
206
206
239
324

I
3
4

5
6

14
I
1
4

10
I

L4

úoc.

46.8
6L.5
40.4
25.8
24.1
31,8
34.8

Total: 19

-

389
280
2a9
1r8
3U
u3
336

43
56
43
2'.1

17
2'T

30

9
10
I

19
10

le8ú-

5L.5
35.9
25.4
13.6
36,'l
26.O
46.O

2',14

158
I04
252
]-25

39
30
20

9
28
25
40

36.3
31.9
40.1
48.0
26.9

1.4
- b
(Avorage)

24.7- 
-

(evorage)

45
39
r.9

5o
40

1.1,b
(Average)



Í-ABLE NO. 2- continuêd.

(zI !Íid-cragE - (3¿.8

-

Flaút No.

Hvbrid No. III.

-'

3
1I
9

11
t5
T8
2L
22
24
2'l
31

2

u
23

Hvbrld No. IV.

-

5
1
I
I

10
L2
LT
Lg
2L
22
2A

27
I
2

,4
26

S¿ÞgLÈJSCJT¡T'

o

Total: 3f

- 
-

z'2- -

bJ&,'
g. to 50,8 e.)

10
t2
L2
L2
5'

L9
10
5

IO
9
6

TO

1.3
,l

11

TÍt. Dia'

3',12
439
429
533
253
888
335
201
455
4r.0
216
4L9
428
230
36r

toc.

36.4
3?.3
46.'l
53.6
25.O
85.8
38.1
20.2
44.5
40.9
28; r
44.3
45.5
27,3
43.2

I
1
I
I

t2
10
I
7

10
13
10
t0
I
1
6

9

36.0
43,0
54.O
51.0
29
8¡
31
14
45
38
25
43

33
2L
35

336
254
322
4L3

556
398
3?3
zgL
373
5]4
4L1

311
453
313
2T.g

306

31:7
27.3
35.8
44.r
53.9
44.3
35.!
32.2
39.2
55.t
43.'l
42.4
41.8
30.4
24.9
3 6.3

33
23

35
49
42
44
35
35
43
4'.1

40
43
45.

32
20
34

u2 3&¡. 3:Í. l:f,(tvsEã_) (¿verase) (.tveraeo)



!ÁELE I{0. 2. continued.

Plant No.æ

Hybrid No. III.

-L3 -

r9
20
I
4
5

L0
16
25
29

I{o. Fruits,æ

Ilvbriit No. IV.

-

I
9

13

II
t2
1"
T

t0

Irt.

Hybríd No. VIII.æ
2

3
13
20
24

Dia.

4',16

413
LL67

598
885
?88
512
546
508

Total:

leg:

10
1I
5I

4ø.5
40.9

14

si.z
68.1
42.9
39.1
47.3

38
3?
66
56
6+
'lo
55
43
46

512
918
3L5
6r8

L5

It2

52.3
66.7
2'l.O
4'1.6

864 ,19.8

48
8s
34
56

'10.4
(Aiãães) . !:Í. 5:2(Average) (Averaee)

91
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(2).

'l'he following are iltg d.ata

P,ed Cherry and. Yeliow Flunr. In tiri¡
plants involved in the l'l generation

fruits measured being 28, In tlr'e I,2
of plants involved is Ze, t,he nurni:er

L6A,.

Hyþrid No. 6
@.@rÉ

24-

It is found that bire plants falt into tir.e

foliowing clesses with res;oect to the vreights of fruits,
nurrr?¡er of locules per every, ancl d.ia¡neter of fruits (graph J).

Size-c lass

o 99.l0 rg20-29

for a cross betiveen

case 'tite number of

is 5, the numþer of
generatio4 Lhe number

of fruÌts ine¡:sured

Tlre meeir fruit varues are 8.s for-tows : lifeieht , LT grerirs;

Idc . locuies , 3 ,2; IJiarireter, Z.g .

lïow taking as lcefore j:j:le grou.p of. plants occupy_
ing the mid. -*¡ area of the graph aund distrit¡uted. equa.rry

on eithe:: side rrf the meanr ffi€ have as averages: weight
L6.6 g. ; RO. rocures 3. r; diameter J.0 cril. There were

11 variates i¡¡hicn ferl within this rnid group, - a. lit.bis
over haril tire total d.Ístri]cution - and these were found.

in a range of weights from 12 to Z?- graïrs.

Taking üre 3 varia.tes in ti:.e nrinimunr c.Lass,

N0 " ple.nts

))
1I

r:-
ç.,

Av. No. l-oc ,

'll

3rt
4.4

.Av. D

It
9O
3.8

Iä.

Cfr.



25

.0 - LZ grams, .we have a,ve¡ages as follovr¡s: weight 8.4 g.;
no, lqcules 2; d.iarneter 2"1 cfl. In the ryaliinuUr 1t*=î,
f:rom 22 graÍts plus, the averages are : weighb 26.9 g.;
rro. locules 4.7; diameter J.p cilt.

In the I'1 the avereges for these characters åre

as f ollows (rneasureiaents of 28 f rui.Ls f rorn f pla.nts ) ¡

V'leèf¿ht 9. B grains; no. Locules 2.5 i diar¡reter 2.4 ct¡i.

Ëumma,rizing the date for the two parental

types (Talie 5), tire I't e,nd the F2, tlte latter distri-
buted in the three artificial groups as stated from the

frequency distribi-rtion as to weieht of fruitsr wê have

e, table as follows:

Hed Cherry
Yellow ?luru
T1
TZ Lower 2j
T2 nid þ0 làTZ upper 2J

rt thus appears thet the size factor ÐT factors for ti:e

larger (geftow Plur:i) parei:t clomir:¡.¿te in t-ne 11, the

average being soinevrhat in excess of i;l:e larger sized parent,

ïhe T2 generatlon shotrs an astonishing behaviour

in respect to alr three of the factars deteriLrined " onty

the lovi¡er 2) per cent of the. frequency d.istriþution for
weights ap-oroximated to the -û't and. io tlre rarger fruited.
pa.rent, the mid !0 percent being er,pproxinately !0 per csnt

in excess as 'i;o vreight, number of locul-es and. d.iameter of

Wtl, .
5.3
9.2
9.8
8.4

¿(), o
26.9

/c

ci
¿/('

.Iie. loc.
2
2
2.5
¿
j.1
4.7

Ðia.
L.5
tt

1o)

:i. o
lo



26-

fruits, and the uppey 25 per, cent

three times thãt of th-e 3l and the

nearty ti,vo-!,hlrds in excesp of the

ules and diameter of fruits.
It is im;,rossiþte to explain this behaviour of the

T2 on the basis of the rnaterial at he.nd.. The onty analogy

in other investigatlons accessible is in the statement of
Groth (3) pg. 60, "In this cross we have g6 T2 ind.ivid.uals

and. vre slrourd. thus expect apout lf prants with currant size

fruits, but .we found none. even approaching it in srnB.llness

of síze, the sr:a1lest averagin& L5 cfln instead of ll.
It inay 1ce noted. tha,t L5 c:i1,. is beyond the range of fluct-
uation of the Currant size even in individual frui',;s.irrr

Tlr.e al¡c,ve is from the cross Currant by peach.

' The only conclusic,n possiille to d.ravr is a hy-
potlresis tha.t tirere ilay be rnultiple colnplemenhaty factors
for size, the recombination of which in the TZ nay give

an excess in vteight, number of locules, ancl diameter of
fruits over the tr'L and the Larger sized parent. 'l'here is
evidently no question of Ïreterosis, but recon:rbination of
factors'which must be murtiple in character and possibty

corapleme nf,ary ,n ori*" to prod.uce such an extraord.inary

result in the T2.

fhis beire,,viour, however, is suþstantially the

same as the -0ehaviour of hybrids llos. III, IV d,nd VIII,
crosses involvíng Yetrow Plum as the sïialI sized. parent

attaining a weight nearly

Yetlow Plunr i:arent, and

tr'l as to number of loc-



'...
and londeresÐ, as the large sized parelt"

If, will be interesting to reproduce here tire
figures. for Hybrids TII, IV a1d VIII in the same mã,nner

as for tlre Red Cherry - Yellow S}unr cross above, for
purposes of comperrison.

4 4"7

-a

Yellow Plur¡i
Sonderosa
!'1
T2 lower 25
I¡2 rni d 25
T2 uppex 2J

ït is tl:us appareirt lnatr the smatl size-factor er fa"ctors

functioning ii:l the case oÍ' the yellov¡ ?ruür ;oiirent aird t5e

Red cherry parent are sonreï'rhat si¡nilar in their mode of
operatíon to tÌr.at in ihe plum - ponderosa crssses.

Graph 4 expresses tlre daia for tne relaf.ion be-

tweei: the r'1 generation ahd. the Red ch.erry' and yelrow plum

he tr'2 generat ion

vvith respect to weighi; for ti:e minimum, nricl and. ms,ximur¡r

classes of the frequeney curve. rt showg the inean of the

Ft Eieneration to be in excess of the mean of boür paren.bs,

which resurt is quite d.issi¡nitar frorn thåt shov¡n in Graph 2"

The ï2 generation, hov¡ever, sirnilarly to Gra;on 2, is in ex-

cess of 'r,he rlL. with the exception of the miniiliurn group,

vuhich is belou¡ the nrean of the y'ellorv ?lurrr (larger-fruited
parent) but condid.era-ory airove the mean of the Red. cherry
(ttre snr4ller-f ruited parent ) .

V{e ie.ht^9,2-
165.7
2L.3
23.1
n t, ()
î.V. \J

7Q "+

ai
o,i
/'t)
c/^

No. locuies
¿
ot 

"6
'{ 'l
J.4
"tÕ' Joá
+.0
ñ'0
-/..f

Diarneter
)L
-a ¡

I.J
:\ lt
Ja I

-t' A
J 

"f-L1
L-L
)e)
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(3 ) . ÐLb-ryù Ns.. .Y,tiJ..

ïn this cross, Golden Ponderosa X Red Cherry,

the nurnber of ptants involved in the I'I generation is 6,

the nurnber of fruits rÂeesured i:eing |p. Tn the tr'2 gen-

eration the num'þer of plants involved. is 16 anci. the

nur¿ber of fruits measÈr9d 1ó6.

Viithin the classes L¿t.g g. to 24.5 g. of ttre

h-2 genera.tion, comprising that portion (:!) of ti:e total
area of the graph (Graph !) lyiirg equally on eitlrer side

of the ruean, tltere are Lz prants, sornewhat over one-lr.a;rf

tlte total rsurnþer (fó). In the minirntm 2J 7i of the graph

I)ring from 0 to 22 (weight of fruits in grams) there was

1 piant (vrith p fruits) and in the rna,ximu¡n class from
ì

32 to 49 gralns there were J plants (Z) fxuíts ) . It is
thus aparent that in the one-half a^Tea of the graph lying
to eitlter sid.e of the ¡aean there are not greatl¡, exceeding

one-half the toial nuurber of ptants in the d.istr:lbution
series. ïn the maximurn class, i;ire total number J is ex-

ceed.irigly close to 25 ,/'; (¿+) of the total nunrirer of plairts

in the series. Alloiøing throueC,sor the sí¡rä.ll numJrer

of varia.tes invoived., it is sufficiently ciear th.at, i;he

distrii¡ution is lror¡,ra} enough with respeci to tile mean to
'f)e ave,ila'ble for esti.¡¡ra,tion so far as -i;he same can be

ba.sed. upon a 'iriometric treatineirt of the rrc.terial.
In the rnid.-grou.p of varlates grouped. around. the

rnean of' 22"3 grarns (irueight of f ruits) tltere a,re Lz

28



ildividuals having averages as f ollovus: nurrri¡er of. Iocules

3.3; diarneter 3.2 cïir."; the total mean value for nunJrer

c,f locules enddiai'neter of fruits in the entire F2 segreg-

ation is 3,'l and J.l res*oectively. 'I'hese rilem,n ¡¡¿-rLlres

differ from ttre rnean values for the 50 i;l mid-class by 12 i!,

and ) ll respectively. Allowing I0 iå for experimental

eryor in the case of smal} nurlbers, it apiJears, roughiy

spealting, ihat it i*q possible to accept a grouping aropnd

the inean of weight (22 g.) as a basid. for examining the

distriilution of the 50 'ii,mid-ctass vrith respeci to 'bhe

frequency d.istri-þution o:l' weight of fruits, ãs in the

previous case, instead. of using tlze JOi, group surround.iirg

tlre true neans of 3.7 and J.'j for number of Locuies and

diarneter of fruits, resirective-ly"

'Jhe pl¿rpose of this aligninent is to rûake"as

close a conrpeLrison a,s possibler âs in tþe previous case

of the distribution, and hence the pessible segregation

of the ind.lvid.uals in a frequency graph of wèights,using

this as a ba.se, with respect to wJratever segregation l:ay

þe inclicated. of a lt[end.elian character, wit]r regard. 'L,o

the numi¡e:: of locules and diameter oj' fruits.
Eramining in like manner tire ind.ividuals in a

frequency graph f or i,r¡eights tying from I to 12 grans (ttre

presumed lower 25 7, of a litiendelian segregation) and the

ind.ivid.uals from J2 grams ofl¡ we have the following

results, which are novr 'cabulated together vyitir. ti:e itid.-

groull,

2g



Variates
50 7i, s.nd
ri-lrution

0-
L2
32

in the rninirnum (approxin:a,'r,efy) 25 '¡i, the inid-
the rria.ximlrrri 2J /' of the total frequency disb-
es to weieht of fruits in grai-rrs

\rfeight g. 1çq. loc. Ðia.. crù.
Lower 9 ,4 2.3 2 .9
¡riid 2Q "2 ( '3,'3 '3.2
nrexiinurn +L.5 5 .6 5.L

T2
'>4)r.
4,

3o

It is üflovu necessary to cornpare the above pre-

sumed distribution in the F2 É,s respects iocules per ovary

anC. diameter of fruits, r¡itir tire parental averages a.nd tire

FI for these fa"ctors. ïor the parents, only tl:e Red Cherr;f

data are availe,ble d-irectt¡r i 'Ihese are as follows:

ïio fruits, f0; T,leight 5.3 g.i 1,To. loc. 2; Ðia" L.5 cïiì,

'j'he values for the Fonderosa parent, while not obtainable

d.irectly, c*an be talcen as ;oreviously stated., from the f't
generation of Hyþrids lrÏos. I and II, þeing crosses l:letween

Gold.en Ponderosa and. iied. Ïonclerosa and. 1;he reciprocai. It
is obvious i,hat in this cross l:o values i+re introduced bu1:

those appertaining to the size-t¡rpe of Sonderosa, since the

differences are onl¡r color differences. From an average of

tlre I,'L data for Ilybrids I ¿¿nd lI then, trve have 'che foilowing

vaiues: Vüeighi: 'L55.7 g. ; no. Iocules 9.6; dia¡neter '/ .3.
The data for tl:.e lrl geireration, obtained frorn þp fruits

ftorn 6 plants 2 are as follows: Weight L2.6; no. Locules

2.5; d.iaüreter 2.8.

üalcuiatiirg a. $fe-g!E+Fg Ï'1 generation from the

Gold.en Ponderosa X Red. Clrerry cross, te*lceit as intermed.iate

betlveen the two parent types, and comparing these values

with the actual values as f ouncl, we have as f ollows:



Ponderosã
Red Cherry
ïl as fourid
ïl intermedia.te

l'1 generation is not at all intermediate either with rês-

pect to weight, nunrber of logu'Les or dia¡neter of the fruits,
betvseen the Pond.erosa"parent and the Red Cherry parent, but

inclines decídedltr' toward the dotninance of the fi,ed Cherry

type

Assuming domina,nce of the i?ed Cherry type a.s to

numlrer of Locules per ova,ry and d.iameter, '/5 ii of the ï2

should ap¡rroximate toward the Red Cherry type in respec to

these c?raracters, if a single size-factor were operative.

Taking thelov¡er 25 '/'¿ as representing the doininance of the

Red. Cherry fruit size, and.the rnid. þO i,, af the F2 as

re;oresentlng a poÊsiblg iúendelian distribution for dominance

(l¡ - Dr), we fincl tha,t 'c¿re averages for these tvro classes

with respect to nunii:er of locu.Ies per ovary and diarneter

of' fruits ere 2.8 and J.O resirectively. 'Ih.e differences

iretween these averages and the actual va.lues of the 3I for
tlre sarûe tv¡o characters amount to .J ancl .2, 01' a d.ifference

of pius LO ìp and. plus Èexp,'l iø ín tle -i:wo cases, v,rl:ich is

within the limits of ta allovøable es;oerimental error"

llowever', the'upper 25 7, of the class clistribution should.

represent approxime"tely the type of the Ponderosal lrarent,

and in no case does it do so. The highest weieht in the

T,/e ight'

LO2

5,1
L2:6
85,2
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3]2 generation is i[4.4 grams, the higltest, nurnber of Locu]es

per overy 6,2 and. the grea,test cliaryetu: 5.1 ctn., the

ayerÊ,ges being 4Q.(i grams for wei.ght, 5..6 locules per

ovayy ?nd i.L. crn, diaryeter.: It inr,rst be assurled. åhat

thg reason for the irregularity in this d.istriirulion with

respect to tl:e higher valugl luey well be due to the

limited number of plants, and therefore necessarily of

fruits availaþle ii1 the Tf r the ¡rumber of plants being

onty i6, sith. an averaqe of IO fruits per plant.

It is ritanifest that a very much Latg.ex nu¡nber of plants and

fruits would have rendered it more llkeJ.y that a sat-

isfactory distributign series wgu1d he,ve -þeen found. At

a].l eveirts the data at harid indieate marlced dorninance ef

the Ï{ed- Cherry 'cype as to weight anct partial d-oiuinance as

to nurnþer of tocules per ovary and the dia:neter of fruits.
Graph ó represents a gra;ohing of the d.ata si¡t-

ilarly to Graph 4 for the quantitative relation betr¡¡een the

3I generation and the lì,ed Cherry and Ponderosa parents

wit]:. respect to r¡yeight, ernd of the 32 generation with les-
pect'üe mean weight of the ininirmr.m, mid. and. rne,xiinurn classes

ef the frequeircy curve. Tt shqws the mean of the I'1 gen-

eration as in the case of I'Iybrid No. VI to be shmer¡vhat in
excess of the mean, of the smaller parent, but does not

show in the Least an Íntermed.iate coridition. The I'2

generation, sirnilarly to Graphs 2 and 4 shovr¡s as excess over

ihe J'l, with the exception of the ¡ninirnum group.
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acsording
a nínimun
classr 32

ÎABLE Ng. 4"

Data for weight, diameter and numbor of locules grouped.
to areae on tho frequency graph (Craph 3) representine (1)
class, 0 - 12 g.; (C) 

"nld-c1aes, 
L2-J2 g.i (¡) 

"maximumg. and above'

- 3 rt--

Plant No.

-

Hvbrld l{o. VII.æ
(1) Miuinrm Class. 0 - 12 g.

(e)

5

Mid-C1ass. L2-32 s,.

No" Fruitsoæ

L
2
4
6

T
B

10
l¿
L2
r.3
14
I6

TÍt.

(¡)

10 193
10 180
6 t+5

t"? 480

?lUr? 268
14 258
7 208

1r. 232
L5 282
10 138
8 L62

Dia. No. Loe.

- 
æ

Maximq¡t-C-Lqss. 32 g. and above'

9.4 2.9

r
9

L5

33 "7
31
20.9
65 "2
20.5
48.6
43.3
2'1.3
3.'l'4
49
2'î "8
25.'l

2.3

10
I
6

32
32
25
61
?',î

5L
40
30
35
39
29
25

444
390
204

50"5
48
26.5

56
56
30



32

'I

3'2 generation is å4.4 grans, the.highest nunþer of locules
per ovary 6:2 and the greatest ii.ie.ulet er j.,l ctn., ,""
averÊ"ges being 40.6 gyÐ.TîÉ f or vøeight, y.6 locules per

ovary and i.I cit:1" cliameter. It must be assulqgd. åhat

tlig reason for the irregularity in this disl,ribution with
respect to the higher valueT tn*y well be due to the

rimited nu¡:ber of plants, and tirerefore necessa,rily of
fruits availa,'ble iil the T?, the nunrber of plants being

only ió, sith an average of lO fruits per plant
Tt is nanifesrt that Ð, very much Larger nuinber of plants ancl

fruits wourd have rendered it more likely that a sat-
isfactory distriþution series

al-l events tl:e daia ai l':.arrd. ind.icate marlced. doninance ef
the iT-ed, cirerry type iì,s to weight e.ncl partiar do¡uinance

to nuiirber of locules per ovary and. the d.iaine,cer of fruits.
Graph 6 reÅoresents a gra;ohing of the daþa sin-

ite.rty to Graph 4 fax the quarrtitative retation beti¡¡een the

3r generation and t¡:e lred. cherry and- poncLerosa parents

with respec'u to weight, arrcl ef the.F2 generation with les-
pect i:o rfl,ean vleight of the i*iniïriÌtm, rnid. arrd. ine,xir'aurn classes
gf the frequeirc¡'cilrve. Tt shows the mean of the X'l gen_

erafion as in the case of l.lybrid. No. vr tq be shmeirrltat in
excess of the mean, of' the smeller parerrt, but does not
shorv in the Least an interrned.iate cond.ition. The F2

generation, simila.rty to Graphs z and, 4 shoi,vs as excess over
iire 31, wil,i:i the exception of th.e rninimum group.

would have been found. At



Dietribution of
urith respEct to the weight
loculos per ovary and the

-3ã-

Wt" In G., 

-

Ilybrid No. VIf.

-

TA3I.E NO" 3.

-

plante of the F2 goneration into sizs-eÌasses
of fruits in grans as related to the nunber of

diamoter of the fruÍts in cantimetres.

0- 9
10-19
20-29
30-39
40-49

No. of .$"g¡1tg. Av. No. toe. Av. Dia. Cn"

I
7

t"

2

2o3
2.4
3.?
5.a
5.9

2.9
2.3
3.4
4o4
5.4



ÎABLE Sg,_q"

Data for woight, di.a.neter and numbor of locules grouped
according to areas on the frequency graph (Graph l) ropresenting (1)
a miatmun class, 0 - 12 g"; (Z) " s¡id-elass, LZ-JZ g.i (¡) a maximum
elass, 32 E" and abovo"

- 3ç-

Plant No" No" Fruítsnæ æ
ilvbrfd iiüo" VII.

(1)@.æ

(2)

5

IÍid-CLass. L2-32 e.

1
2
4
6

7I
ln
I1
L2
13
14
L6

TÍt "

(3)

10
10

6
r"7

7

u
14

1
11
L5
10
I

Ðía. No" Loe.

- 

-

Maximum CLass. 3? E" and above.

g "4 2"9

r93
180
r45
480
1U
268
258
208
232
282
13B
L62

r
9

L5

33.?
3r.
20.9
65 "2
20.5
48.6
43.3
2'1.3
3.'l "4
49
2'l "8
25.'l

2.3

10
9
6

32
32
25
67
2'.1

5L
40
30
35
39
29
25

444
390
204

5o"5
48
26.5

56
56
30
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Tn a,ddition to the data already presented, an

estensive atiempt yr¡as made to d.etermine whether any re-
]ation rnight exist betv'¡een t"g numbgr of seeds prod-uced

by the fruits of the FI generation and by those of the

parents. rt sÊon became evid.ent that ihe range of variation
of the number of seed.s from thg different fruits of tlr.e saïile

plant was so grea,,t as to render tire seed- nurnber quite

unsuita"icie for out pur*oole. Indeed it is possi,ote for
one of the smalrr tonratoes, ê.g. Cherry, to possess Éì,s

rrany seed.s as gui'be a Large exanrple of the large Fond.erosa

type

In the I-1 the seeds wede counted. of i89 frui.bs
from J6 plants of 7 crosses. ïn the F2 zT3 fruits from
29 plants ïrere em;oloyed. 0n comtrraring the results of the

rr from crosses between parents having rarge and. snølr-
sized fruits¡ tro 6general conclusion could be d.ranryn.

tr
- Jp



1. Tlte paper deals r,vith an investígetÍon of

síze inheritance in seven tonrato ct:osses involving large

and. snrali f'ruited parents, the data f or size being 1n-

terpreted in terms of vveigirt of fruits in grarns.

¡

2n In aLö the crosses involving a large size

(Ponderosa) ancl a sr¡ra}Í size (Yeltov,i Plui:r or Red. Cherry)

the inean of the tr'l shons atl excess oi/. er th.e mean of the

small-sized parent, but in no case ap;oroaches the arith-

netical lûean 'þetween the two parents. In a cro,ss between

parents of less dissinrilar size (ne¿ Cherry X Yelloi¡/ Flunr)

the meair of the IrI is very stighi;ly in excess of the rnean

of the larger parent.

'\¿
JU

ïV. Sl,**"y

3. The nuruber of plan'bs of the 3'2 generatÍon

was too small to allow adequately for the calculation of

the segregation of' Mend.elian characters. lt was d.ecicLecL,

therefore, to express the results in frequency graphs, so

as to AenoLstrate þiornetricail¡r whatever segregation ilight

þe operative. These graphs sleow, when the large (Ponderosa)

and srûall (Cherry or Ptum)types are involved., that the mid.

and. maximuru Êize-classes exceed the mean of the f'1, and

moreover, in one case the miniülui¡l size-cla,ss d.oes so. In

no instance v¡as eny segregation to the smalI-sized parent

evident. \¡Ihen parents of not suclt great size d.ifference



tri"""o ""u ti"*¡ *"" involved, the *iu ur.i 
',",*i*,r*

size cl.a.sses also exceed the mean of the III and. the min-

iräun size-class falls onl¡n slightly below it, in. this re-
spect resenrbling one of the Cherry ,-( Ïonderosa cresses,

Graph 6.

-37

. 4. ldo definite conctusion as t9 the number of

s.iz9 factors operatinÉi in the variglls crostgs ce1 be drawn

frorn this investigation. It is eviclent, however, thet the

ttctors of trru *r*rr prrentur tv'pe are "";;""*ory d.onin¿:,nt

over 'uhose of the large pa,rental type. Ilowhere is there

dc'minance af the large parentat type in the Fl, and. no

indication of intermediacy¡. In all crosses the srnall-sizecl

parent a,pproaches donrplete dominance, lcr,rt falls sirort of it
sufficíently to der¡ionstra.te that we are nc,t concerned. v'¡itl:

a. single d.ominant size-factor.

5, The d-ata fronr this investigation agree to a,

certain extent with the {indines of Groth and perry, that
the ntean of the I'I in tqnato crosses involving ru-xilrum size

differences more nearly approacrres tire geonetrj.cai than the

arithnetical mean of th.e two parents.

6. lxtensive counting showed the variation in
seed numbers of the frults frorn one plant to be so greai tha,t

it is,inrpossible to oþtain any general conclusion from such

det,a.'' lhis plra'se of the pro'irlem ç-þviously requires speciar

invest igat ion.
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Red Chømv"

-

I

- 3a-

Parer¡bal Data'

No. Fruit s. l[t .
@ 

-

6

3
I

Ponderosa

Derivsd fron the data for tho tr'1 genoration of llybride I
and II (Croesos of 0o1den Ponderosa by nãd Ponderosa and the reciprocal)"

VoI.

10"2
6"3

11"3

TO

Cells. Dia"

- 
-

10.6
o"J

13.5

52"5 55

t
2

2

SeedE.

2"4
2
2".+

73
6+
'19 "4

L.5 B6



Hvbrid No. f.
-..-ê+

PLia¡t No" No. tr'ruits"æ æ
F1æ

_39-

348!ÊÆú"

Golden Poaderosa x Bod Ponderog¿Lo

t
2
ã,

4

5

4
4
T
I
B

Jz

Av. TÍt.

I
2
1

4
t
6
7I
9

L37.5
158
L27
140
1"31"2

Av. VoL" Av.No"Loc"
@ æ

4
,l

3
5
7

5
B

14
4

r¿1
L66"6
r4g
Ì40
L35

9T
t46

11
54

L54
L54
r6g
L06.7
t36.5

10"2
9"5u

11
8"2

Av. Día. Av.No.Soods"æ

I00
146

77
55

].54
].54
L69
10?
t43 "5

6"8
6"6
1

7"2
7.3

7.5I
I
?.8

11" 2
8,2
9 "'l
1

7

10?
10.5
106

45
6T

'l "'l
5.9
5.5
'l "9
7.2
7.8
6"5
6"'l

66
ß5

L85

L55



Hybríd lûo. II"

Flant Jo" No. tr'rulte.

I't

- +o -

I
2

3
4
5

IABT,E NO. 7 .

-

3
4
L

3
2

î2

Av. IVt.

I
2

3
4
5
6

T

I
9

TO

11

131
181.2
210
130
305

Av. Vol.

-

2
L2

I
6
5I
5
I
5

14
I

L32"6
t82"5
210
t25.3
305

Av" No. Loc.

L26"5
B6

L44.'T
L56.8
186.2
L66.3
119

95 "3
LLz.6
95

L63.2

'l "6
8,7
T

8.6
14

Av" Dia.æ

l.3'1.5
85.8

L46.4
161.3
189
L67
12L"2
97.r

130.6
95.3

183"4

5.I
8.?
9.5
6.8
9.5

Av. No. Seods

6.5
6"5
7"1

10.6
9-2
'1.5
6.4
'1.9
I
'l .2
7"9

94
t5+
218
41

283

7.4
6.!
1.5
'l "6
8,2
8"2
6,5
6,4
'1.3
6.4
8"2

$o

117.g



Hvbrid No, III.

-

F1ant, No. &:JSÅ39.
F1æ

-+t-

IABIr0._NO. ,4"

Gold.an Ponderoea x Yellow PIum.

I
2

3
4
5

Fz*

2
2
,l

1
2

Av" tJVt 
"

I
2

3
4
5
6

1I
9

10
1L
L2
r3
L4
1(
t6
L7
L8
19
20
2L
22
23
24
25
26
z'tr

28
29
30
31

2L.5
L2-5
24"'l
L4
22"'l

Av. VoI.

13
r3
10
I
I

L2
L2
t2
L2
L2
5

t9
10

,l

L9

7

7
1"0

I
I
5

1"0

1I
I
7
1
6

TO

10
10
1"0

25 "5
13.2
26"r
L5
28"5

Av" Nou l¿oc.

-

8g.T
32"9
37 "2
65,3

110. 6
3L"5
36.5
35 "7
41"4
65.6
50"6
26

32"L
29 "2
47 "2
8r. e
32"8
33 "5
59 "5
52.5
40.2
45 "5
32.8
45.5
7B
29 "4
49
23.9
50.8
32.4
4L"g

3"5
'3 

"5
3"?
4

3

82"6
35 "!
40"2
71"3

111. 6

30 "9
36"?
35.3
43 "4
65

52.8
26.8
33.4
29.8
47 ,2
82.8
33.?
33.9
60. ó
52.6
40
45 "L
33
45 "3
78
30
48"8
25
49 "9
34"5
40 "9

Av. Dia.

3"?
3.2
r.8
3
4.5

Av. No" Seeda"

5
2"5
J"þ
ôo4,
I
J"þ
3"5
4,5
4.4
5.8
5"8
2.9
4"3
3.9
4.3
7.8
3
3"1
4"?
4"I
2,8
4"5
3.1
4"2
6"L
2"4
4"1
2,7
4"6
3
4"3

101

93
104
131
56

3.1
3.3
7.6
6"6
3.9
3.9
3.9
4.4
6"6(
3"2
4"4
3.6
4.5
6"!
3"9
3.8
5"6
4"5
4"4
4.4
3.9
4"5
5"5
3
4"3
3"1
4.4
3.L
4"4

111

168

9r

191

L72"'.í

225

120



rbrid No. IV,

-

.aat Ns' No" Fruita.

F1

-

-+7-

L
2

3
4
q

6

F2

TASLE NO. 9.

Ye1los PLt¡m x Golden Ponderosa"

6
5
I

T2

3
5

Av. Iflt "

I
ê"

3
4

5
6

't
I

I
1"0

11"

12
1?
L4
\5
L6
r?
t"B
r9
2o
2L
22
ôf
d-J

24
,É,

26
)rl

28.3
z'tr.7
37 "5
23,',!
2'1.3
30,6

Av" Vol,

-

o

7
t0

6

9
L4

7

I
9

L2
I

1"0

1T
q

4
l0
I
I
7

5
IO
r.3
IO
I

14
9

10

28"',|
27 "4
5+
25 "5
27 "3
34"2

Av. No. toooæ

50"3
44 "'.|
5'l "2
46"5
34
27 "'l
36 "2
40 "2
45.8
46"3
31"1
39.8
83.+
29.8
29 "5
31"?
40 "32!,6
38. ?
63

37 "3
39 "5
4L"7
'l'1 .2
24
34
1q "tJi e j

2"6
3
4
2"9
3"3
3"2

Av. Dfa"

-

46"5
45 "T
57 "4
44.3
34,2
28
37 "5
40 "3
46"2
46"1
32.2
40. L
B4

3L.5
30"2
31"9
40"3
22.3
39,1
6r.4
36"4
39 .8
42.1
77 .6
24"7
34
3T "'l

3.6
ì"9
4.5
3.4
4
3.2

Av. No" Seodg.

5
4.5
4"8
3"3
3,3
2"'l
2n
4.3
5.4
3"5
3.3
4.4
I ø4

2.9
Lo/.

2.8
4.3
3.1
5
6.8
4"3
3"6
4
T

2"9
3"7
4"3

x0.6
Bo

141
16
8z
96

4"6
4"3
5"2
3 "r.
4.l"
3"6
2"9
4"4
4"9
4"3
3"9
4"4
6.6
3.6
3"4
3.6
4.3
3.?
4.6
5.1
3.9
4.2
4.3
5.9
J"1
4
4,2

L50"'l

9X')

78

r15



lybrid No" VI.

lÅgå!'&.

Ft

I
2

3
4
5

Fg

- +3 -

No. Fruits. Av. Tft, Av. Vol .

- 

æ 

-

TÆ_[E Ng:-_10,.

Red Oherry x YetLow Plum.

6

I
2

9
2

I
¿

3
4
5
6

1I
9

10
11
t2
l3
14
L5
1.6

u
18
19
20

'1.3
Ll"g
t5.5
4

L0.,

1t
1C

7

I
I
É

10
7

10
5
6
I
I
6

IO
r.0

I
10

1

1

3.9
LI.6
]'4:5
3,,

11.5

Av. No. Loc"æ

25.8
t6
12"8
L4.2
26.5
10.4.
L9.6
13.4
18
23.8
29.7-
L2.'l
18".3
rg.5
9.3

20.7
6.'l

L',|.4.
29.?
9.L

2

3.r
2.5
2

3.2

Av. Dia.

-

2',1"L
yl 

"1
13.?
!4 "1,
28.9
]",2.2
20.6
L2"5
I8
24.2
29.1
L2.6
18. 6
tg.6
9.2

21"1
6.'l

18.1
29,5
9.1

i1

,i

.l

.l
,']

i;
'l

il
it

irl

jli

:

.l

I

I

ì

l

I

l

2"5
2.8
2.'l
L"5
ô?,1. ,

Av. ldo. Seods,

-

4"3
3"6
3.4
3.2
'1..6
2.6
3.2
2.'l
3.6
3.4
4.I
2a2
3
3"3
2
2.9
2

3.2
4.2
2

56
61
62
4',1

55

3.?
2"9
2.8
2.8
4.3
2"6
3.3
2.'l
3.1"
3.6
3.9
2.8
3.2
3.3
2.4
2.2
2.!
3,L
4
2.3

L5z

143

':.

.

l

i

'I
:

r1

'l

:

ì

{

J

1

ì

1

i
.:

l

ì

i
'i

l

tl

l

1

J

J

l
I

l

83
68



Hvbrlcl Nb. VII.__

t ++ -

1AB.!B N0. 1+"

Gôlden Ponderosa x Bed Cherrv.

I
2
I
4
5
6

I
6

1

9
L5
14

FZ

Av. Bt. Av" 1.Io1.

1
2

3
4
5
6

1
I
9

10
r.I
L?
r.3
t4
t5
L6

13.7
L0",
13.5
10. ?
14"L
13.6

L5.6
].,2"2
14
10.8
].6.2
13.7

10
10
10

6

9

u
1

17

9
14

,l

L1
L5
10

6
I

4s:&Æ.

t9 "3
18
44.4
24,+
9.4

28.2
t6.7
L5.'l
43.3
18.4
29 "'l
2T
18.9
13.8
34
20.2

2"5
2.6
2.1
2.4
2.6
2.8

Av. Dia.

-

19 "'l
18.3 '

45.6
24.L
10
28.5
U.4
L6
44.4
19
29.2
2l
1g "3
13.6
34.6
2A"',I

AY.

j

t

I

î
i

l
i

i

i

l

i

l

'

r

.

Av. No. Seedeæ

3
2"(r
3.3
2.'l
2"9
2.8

3.2
3"2
5.6
4"1
2"3
3.9
3.9
3
6.2
2,8
4,?
3.L
2.6
2.?
5.
3.1

3.'l

?1
?r
,T4

61
19
61

3.3
3.1
5.5
3.4
2.9
3,2
3.9
2.8
5.3
3
3.9
3.4
3.2
2 "'l4.4
3.2

98
T8

69
L29

13

5L

3.5



ybrid No, VIII.

Lant ìIo. No. Fruite.

r'1

- +ç-

I
2
3
4

1A3üE t{0. le"

Rqd Ponderosa x. Yellow Plu¡n.

F2

2
13
I
4

4&-I!"

t
2

3
4
5
6

5.5
L2.3
].4.6
24"'.ï

.4.v. Vol . .Av. No. Iroc.

--

9
L5
10
I

t9
t0

I
13
16.8
25.3

30.4
57 .6
t5.8
lr"5
13.2
]',2.5

2
?

2.8
3.2

A.v. Dia.æ

30.6
60"6
L6"6
11".3
13
t2.5

2
3.1
3
3.5

Av. No" Seeds.

-æ.F

5
6.4.
3.9
2.1

.1r.8
4

T5
52"5
88.5
93

4.3
(t

3.1
4"4
2.5
2.6

105

93
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A PRErrlflrNAfiY REc0lìD 0r' Ttrr trcTIEtTs 0r' ivtAlrTrrog¿

The folrowing rist., comprises ever seventy richens
v¡hlch have been collected tn d.ifferent parts of iiflanitoba.

Tlrere has been ifp.,. to the present no published. inforrnation
concerning the rlchens which are tq be found. in the provlnce,
and lt was thought advisable to make this prelfminary record.
even though it must represent only a small percentage of the
large number that mest probabl¡r eccur, lhe collection has

þeen :nad,e by the writer d.uring. the last three years and. perrn-

anent specimens of each are noïy in the herbarium of the
UnÍvers it¡r.

$1e various locarlties are fairly representatlve
of the d.ifferent parts of the province and. includ.e: ïnd.ian
M,y, wlr.icit is in southeastern j,Ianitqba¡ victoria Eea,ch,

carberry, Treesbanlc, Norway House, and. arl the districts in
tlre viclnity ef I[If nnipeg, Speciinens feund. at Kenora aye also
lnciuded., because its flora is armost identical wi ffi fnarþt
rnd.ian '.Bay t and. sorne specimens found. il.¡.ere have not yet been

obtained. actuarry on this sid.e of the bound.ary rine.
The generí¿ are risted in alphabetical order, not accord.ing to
the families to which they belong. Thls seemed. tlre wiser plan
in view of the incompleteness of the tistn .4. short d.eecription
of l'!te ma,cvoscopic cTtaracf,ers of each llchen is given, togetleer
with a short ecological note.

Liuch heln ln the id.entification of the specimens has

been given rne by Dr. rink of jrliami university, and. hj.s book,
rtÏhe l,ichens of li'finnesotarrhas been of great vali-re. ït is hoped

tlfrat shortly a more complete record will be ready for publÍcation.



A SREIII\üIi{JIßY STST 03 TTI3.I I,ICHPNS 0'3 MAI{ITOS"A

ryqkiq*.ï+++å llvl.
fhallus pale to sea green, thin, continuous, in

uneven patches 5 ío 2! mm. ín diameter, looking somethlng

like a green ¡neuld. Apothecia dark brown or blackr rruutl-

erous, plane or somesl'¡e,t convelc, very small, Lmmersed or

adnate. '

OccurE on trees, especiall;r hawthorne and, plum,

and on o1d, wood,. I'ound. at Charleswood, Sirdrs HilI, TvI.A.C.,

Indian Sayr Kenora.

3uel11a -parasenia Ach^
ffiæ'F*-

corrring rough or granulate, sea green or asi4r white.

.Apothecla very tiny to med.ium size, sessíle or adnate, the

{tsk flat and. surround.ed. by a thin iri.aclc exciple. ,

Occure on trees and. de¿d. ïÍeod. tr'aund. at Kenora,

on trunk of Salsam fir.

CaLlcium polyporaeum Nvl-
æl*ãæ&!JÞtu''- 'p"ià"fii.'án¿ 

no tï¡a11us distinguistrable, stipes

d.ark brolrn to þlack in coLor , 0.? to 1 mm. in length.

.ApothecÍa s¡nÊ,Il or minute, .I to .3 mm. acress, disk fl-at.
Occurs en fungi: Ðaedalea unicôIor and poly-

po"us,pargamenus, I'ound. at S{- '.¡[, C. and Clty park.
þ



Ç+Ai_Lrj1gig__F_l"pJj¿r*.Fg (tr'loerke ) [. tr'ries

fhallus appears in slieht graylsh ,mouldy looking

patches" apothecia nurnerous, minuteaand. lctack in coror.

Occurs on bark of trees" Tound on balsam fir,
V,fctoria 3each.

-2-

gg$;iÄ+.g¿*"e"_g¿gggggp"gå (Koerb. ) r'ink.
Crusted olive green warty looklng thallus, d.otted

r¡¡f ti'r minute brown apothecia..

0n bark of Tamarack or Jack line. l.ound at iú. Â. C,

Cetraria aurescens Tuck-
æ@-ffi

lhe.Llus foliose, middle-slzed to small, I! to 6O

mïr. in diameter. surface quite smooth, sinuousry robed.,

the lobes much cleft, with cris;oed. ascend.ant rnarglns;

stra¡r celored to Beå, green or yelrow above, pale yellow
below, uith fibrils. Apothecla I to Z rmr. in diarneter,

sub-pedicellate on inargins of robes, d.isk brown, concave,

with thalloid margin crenulate.

Occurs on conlfers, ced.ars, birch, etc. !'ound.

at Indian Bay on old birch log.

ï:$,q*-_tg$$!qrye (Ach. ) Tuck.

Thallus foliese, 25 to !0 mm. in d.ianreter, much

Iobed., natrroftr, me,rgins crenate ancl þearing scatter,ed. cflia
or fibrils" Olive Ëreen to d.ark þrownish above, tighter
þrown þerow, Apothecia 1.! to z m:n. in dtameter, sesslre



on the rnârgins of the lobes, usually senrewhat concå,ve,

d.isi< light er oLive brown, margin crenulate.

Occurs on trees and, o1d. wood" I'ound. ån tarnaraclc

swamp at Si.rdrs HilL, and. on ta¡'¡arack at Ëimpsonrs, Ind.fan

3a3r.

-3r

ÇS-t#gå4gJSå+gdiçe, (r. ) Aclr.

thallus tufted, frutleose and. subfollose, rigid,,
leciniate, lobes often grooved or canallcutate, margins

bearing ci],ia or spinules, Vrlhitj.Eh sored.fa êceur alonÊ

the grooves; tbe thallus is dark otlve þrown in color, be-

conring lighter at the base, J to I crn. in length. (Spec.-

imens from Ice1and. are mucir larger.) Apothecia from I to

I mrn., sessile at tips of lobes, 'with thallold. ma,rgin

entire or crenulate. Ðisk brown or chestnut, irregular in
shape.

Occurs usually in cold. reglonsr eh humus over

rocks, or en dry ground. Tound at Treesbank r oh dry

prairie ground..

geågg.g*g**kg}3gËågg. ( scop. ) .ach.

fhallus fqlisse, smaLl to mlddle-sized., lf to 50

aril. in diameter, with crowded. erisped ascend.ant lol¡es, .

greenish to straw eolored above and pale yellow berow, often
brieht yellow toward the margins of the loþes, these

covered. with bright yellow sored.ia. Apothecia Z to 6 mm.

in d.iaineter, Tare, d.isk chestnut broyfn.



,, Common on irees and old.

found. at Tnd.ian Salr 3ird.s r HiIL¡

gågfuug"*e*P9..t-tÆå (l) Rabenh"
:

Frinra.ry th-a,Ilus rarely present, crusiose, thin

irregular and cLur:rped. or scattered. verrucae, straW colored.

Podetia arlse frOm theser oI from old podet'ia, I to 20 cln.

iong, .5 to 2 mm. in d.iameter, sub-cy'Lindrlcal, d.itated. in

axil"s, cupl"eos, sometinres sub-dlchotomousllr coruironly

ra.diatel¡r or fasclculately lcranched, one usually taller

than the others, Occurs in d.ense clusters, whitish or

strarry-colored, apices suþulate or rad.Íately spinose or

sLraight. .A.pothecia tiny, .3 tq .5 r*n, in diarneter, found.

in dense corym'tro at apices of 'brairches, sollta+ry or

clustered, 11glr1i to darl<ish brovrir.

Occurs on earth ever rgcks, among moss, in rock

crevlcesr or on sandy soil- under pine and epruce trees,

Alnrost always associated with C. rangiferina., of,ten with

Stereocaulon paschale. Found at Ind.ian SaYr Poínt du Bois,

Tienora.

gÄs*sstå.Æsåqågpgå (:r. ) nrirrd'
'

Prima,ry thallus usually persistent as irregular

crenate flat squan:ules, flght to *qea green above, whitlsh

þelovl, Podetia arise from surface of primaÍy tha.lIus, 4 to

!0 mm. long, cup-bearing, cylind.ricat or turbinate, erect

corticate, ashy to sea green; cì¡ps gradua1lp or abruptly

4-

weod, especlally in swamPs,

Kenora.



d,ilated, may'..be obllque, sub-entire, deirtate, or prollferate
with I to 4 proliferations rlsing from raargin of cup.

Apothecia very in size, may be clustered. or solita.ry qn

apices of proliferationsr or sessiLe on margin of cüpr

scarlet

Occurs on earth, hurnus er sand¡r soil, under pine

or spruce trees or in þogs on old and. rotten weed" I'ound.

at Ind.lan Bal' z Kenora.

É5¿

Tuck.
:.'

Priina,ry tha.Ilus usually persistent, incised crenate

sriralL sguamules, fla.t, scattered. or clustered. Sea green

to pale yelloir above, whitish below, Podetia arise solltary
or clustered, frorr surface of squanrules, 4 to 2j twt. long,

enlarged towa.rd apêsr without cups, branchee sirort and.

apices termir¡ated by apothecia, the ta,tter clustered or

solitary, med.ium sized or snæ,lI, conve:{, inrme,rginate,

scarlet.

0ccurs on old wood. and. earth, espeeially recentl¡r

burned areas. iiiluch commoner than C. coccifera, but often

ass¿lcia.ted. wÍth it. l'ound. ¿¿t Ind.ian 3ay, Kenora, Point d.u

3o is , Carberry, Char3.eswood., Sirdt s lÏil.l.

\

Cladsnia d.eforr:ij.s (f. ) ÏIeffrg.

Frinnr¡r thaltus u.sua,lly d.ies eï¡ay, when presont

J.e 'con:posóe og inci.sed. crenate or lobed. ined.ium siz,ed. sguarn-

ules, 2 te f mm. long and. v¡ld.e, ascending or d.epressed.,



scattered. or clus,tered, seå, green abovç, sometimeE i.ight
red. at base.; paler beLsw. Psdetìa arise from surfa,ce of
squaiïLtles, 20 to 8O cil. in tength, subcylind.rical or et-
orlSâ¿v€ turbinaËe, scyphiforrn, or rarel¡l cupless, erect aryd

partly and unifarmly soreC-iate, lower pe,rt squalnulesê¡

õtraw colored to Ëea green, upper part more yellowÍsh;

cups are gradually or abruptly dÍlate, lmperforate, medium

slzed., 3 to I0 rm. 1n dia:ireter, raa.rgin subentire, or irr-
egularly proLifera.te, tlre proLiferations solltary or
numerous 1n I to 3 ranks, the lower rank tong, the upper

ranks and proliferations short, the cavity of the cups

usually somewltat f,arlnose, Á,pothecla med.ium sized., .5 to
I rnrn in diameter, scattered on ma,rgins of cups¡ or clust-
ered. at d.il.ated. apices of protifera.tioilsr convex or d,epressef,.,

scaqlet. lliost of ten sterile.
0n earth and. ol^d. wood., rnost commonry singre ranked.. Found,

al Indlan 3ay.

-6-

clg-ùq-n-lê- desegqågIlF* (tr'loerke. ) Ëpreng.ffih*¡Ð'*#-,çàa--*¡Ërq \ - - - - -

Frimary thallus mere or less evanescent, composed.

of med.lu,m sizeci flat squa:nules, 2 to 12 mnr. Iong, a little
less wide, ascending, scattered or clustered." 0llve to
sea green above, r,vhitish þelow. Podetia .arise froin surface

of squamules, t0 tq 55 mtn. Iong, .5 to 3.5 rnm in d.iameter,

irregurarly eyrindrical ar tu.rbinate, erect and. ascend.ing

rrylth scattered. sguamules, otive green to sea green; occur

in targe or smarl clusters, cornmonry scyphÍforn, preriferate,

;:.,.-. .,



prollferations ariËing from rna,rgin or from centre of eup, and.

solltarily er radiately arrangedr ranks I to 5 in number,

the steriLe apices scyphiform, cornuter er rarely subulate.

Aþothecia si:raIl to mediunr eized, .5 to 2.5 in d.ia.rneter,

solitary or crustered at apices of proLifer¿:tions, conve;l

to fLat', funrnargÍnate, pale to d.arker or red.d.ísh brown.

],Aost commonly sterile,
0ccurs on ea.rth over rocksr ot on sandy soi1. !

!'ound- at Indlan Bay.

-7'

ç¿e.S_o-+;iS_"{ *#.¿+e3E "gfej*p.t? ( Ach. ) tlfa inio .
.:'

Primary tha.Ilus perêùstent, lruegular lobate

flat or concave or ascend.ing scattered. or ctuÈtered sguam-

ules, 2 to p mm. J.ong and. wid.e, oliÞe gtsBen above, whitish
below. Pod.etla arise fronr surface of oquainures, qulte short.
10 to 20 riu¡r. Long, cupless CIr narrcwly scyphiforro, simple

or rarely branched., the sterile apices subulate, commonly

straight and. erect, but sometimes flexuous. Apothecia rare,
borne at apices of pod.etia.

.0ccurs on earth, sandy soll and old wood.. 3'ound.

al Indian 3a¡r¡ ]'{an.

Clad.onia fimbria.ta simnlex
@4æ?--'+-.æ

Prlrnary thallus persistenü, irregular tobate ancì.

f]"et or lnvolute, scattered. or clustered. squamules, sea

green to elfve green, whitish below. Ïodetia J tc 30 mnr.

in tength, scyphiform, cups well d.eveloped., Z to f rnm, ln

(weÍss ) wainio 
"



diameter, regula,r with quite entire margins, podetia

erect and. straight. .A.pothecia -qessile or pedieellate or3

rna,rgins of cups, rare.

0ccurs on old sturnSls and fallen loge in bogs, and on sandy

soil" Sound at Indian 3*y.

-8-

cla.4p_HtgJ:¡Ëgqtq_ ægreåq#å ( vrainio ) l'int<

Prirnary thallus often present', sonretimes d.isappearing

conposed of niedlurn,sized sguarnules, crenately or Írreguf,arly

lobed, 2 to 5,vrun. long and wide, ascend.ing, scattered or

clustered, brownish to sea green a'oove, vlhite below.

Podetia arise fro¡u surface of squamule.s, lower part dylng

àway, L5 to Bi mrn. long, cylindrical, d.ichstomously and, more

freguently rad.iatel¡r branched., erect, smooth or squamulose,

sea green to brownish, branches d.ivaricate or recurved.,

axils dltated and. frequentl¡r perforate, apices sub'erect

and. recurved., slend.er. Apothecia small, .5 þc I.$ mm in
dierneter, irregularly ar api.ces of branc]:.es, soruetimes

Iobaf,e or reniforl¡r, d.ark brovyir varying toward. brick color,

Occurs on earth, sandy soil, rocke or old. viroed..

Sound at Indian Buy.

clEd"q#åa*ql4¡Lg+3.,F* {åce+?je. (Hof fm. ) I'Loerke

Primary thallr¡s d.isapBearing, small and irreg-
ular1y scattered squamules when present. Fodetia arise

fronr surface of squainules., lower part Oying awa,y, 50 to

p0 rnri. Long¡ c¡tlindrtcal, much branched., erec.t, smooth,



.-9F

õea green to asily color, spices d.ilate$., slender and. re-

curved.. Apotirecia tinyr at end.s of branches, dark brown.

Occurs on humus over rocks. 3ound. at Ind.ian Bay.

CLad.onia gracllis (f.. ) WiIld.

Primary thallus usually persistent, composed of

lrregular ascending clustered or ecattered squantules,

middle sized", 2 t,o J mn. Long, nea green to qlÍve green

above, white beLow. Podetia arise from surface Sf these,

10 to lj rwrt. long, cylind.rical and. trunpet shaped. or

ecyph.iforrn, in large or srns,.Il clusters, erect, squamulose

towa,rd the base, sea green tc, a"slty color, simple or brancheç1

cups I to 6 rwn. in d.iameter, abruptly of graduatly dilated",

regular or sul¡ regular, shallon or deep, r¡1a.rgin dentate

ar prollferaie, ra,rely proliferate fr,om centre, the ra,nks

from 1 to 5. A-oothecia r¡ridd-le sÍzed, I to ! nm' borne

en shorb pedicels arising sÈng;ly or in clusters from ffiê"T-

gine of cups, pale or dark ciecolate ïlrewn.

0n earth, sandy soÍl or old wood. Found at

Indian 3"y.

Cladoni.a sracllis hybricla Tuck.

Prinrary thallus rnay be persistent, of sna,lI

irregular Equarnu.Ies, sea green t,o olive green. Pod.etia

L0 to 75 rlll-. long, slend.ei *n¿ simple, unbranch.ed.

^A.pothecia rare. Qn earth and old- wood. tr'ound at

lnotan _bel.



Çladonia u:nci*FJ,a (f,. ) Hof fnr.
ffiãÆ+**.Gú

t///,

Primary thallus persletent, Írregular incised.

ascending and. clusterecl squamuiles, 2 to B nut. long, L.5 to
6rnm" wid.e, seã. green to ollve green above, white below.

Pod-etia a.rise fronr surface of squa.rnules, 3.5 to l0 mm. long,

3 to 4.1 rut. in diarleter, t,urbinerte er tu-r;aeforrn, erect,

eorterc veïrucose er subcontinuous .toward- the base, usually

so.uanrulose, sea ëreen ln celor, closely clustered., scyph-

iforn; the cups I to 7 ln diameter, usu.ally ifregular,
on well d.eveloped pod.etia,, or the d.ila.tion beginning just
above the prfmary thallus; the cavity non-perforate, entire
or prellferate frorn the rær,rgin, preliferations 1 or mere,

ranks I to 3. Apothecia rere, medium sized, I to 4 mm. in
d-lanreter, solltary or clustered. on i:nargins ef cups, sessile

ar on ped.icel, brosrn.

ün earth and old weod. Iound at ïndian Daïr

Charleswood, Sirdrs ilitl,

-r0-

PrÍrua,ry thallus rarely present, semposed ef crustose

irregular ¿lnd. scattered. verruca.e, a.sh¡;' r¡,¡hite to stra$r

color, ?odetia arise from surf¿ice of verrucae or from old

pod.etia,, d)'ing at the base, I to 20 Chln lc,ng and 0.f to

I tiun. in d.Íameter. Subcyiir:drical e.nd cupless, suþd.ichot-

omou.sly or Eu,bradiately branched, the shcrt 1¡ranches usually

unilateratly deflexecl, axils d.ilated. and. often perforate,

apices eubulaþe. 0ccurs cl-ustered or sub solltary ã,mong

other lichens, erect or ra"rely ascenda,nt er even decumbent,

(t: ) $¡e'b"



the steriie apices brownÍsh, the remainde:: ef the podetinm

asfiy green to gray or grayisþ brown" lçothecia smal1 , .5

to 2 rnrir. in d.ía,nieter, solitary or clustered. at the spices

of the branches, convex, brovrn.

L,ccurs ÊIi ês,rth over ¡:ochs, among moss, in rock

crevices, or on sar:d.y soil. Commonly associa.ted. r''¡ith

Ç. alpestris. I'ound at. Indian 3ay¡ K€Ilerê,, Peint du 3ois.

11

Cladonia tureida" fioffni.

,' 
' 'pri;*;; 

thailus ïierÊistent, large foliose laciniate

crr irregule,,rly or sub dichotomouÊ}trr lqbed squamules, 5 te
Zrj nm. Iong, 2 te I nr:r. wide, ascend.ing, nearly erect t wry

be ccncave, ashy to seagreen above, white þeneath. Podetia

arise fnonr surfa,ce of prinrary thallus, be.se sometinres dying

away, turbinate or subcyllndrice;,J., frequently turgescent,

scattered cr clusterecl, erect or ascend-ing, nray be clothed

rryith usually large squarnules. ApÍees cupless, obtuse, olive

þroiøn, Cups d.iiate, she.Ilow, perf orate, ræ.dla tely prolif eraüe

frcm. the ma,rgin. Apothecie särall or med.iun sizecì., berne

et, apices of brancl:es or proliferetions, brcr,vn, of'ben per-

for¿l'ce. 0n earth, especla.Ily over roclcs, in cotd perrts.

Iround at. Indian 3ay.

c-le,4q]Il% S$pJgJ"jË.* ( r. ) Hoffnr.

Prinia,ry thallus rarely present, cemposed of ernall

irregule.r a,*qcending squanules¡ .çeä green a.bove, white below.

Fodetia for¡ned from branches or fragments af old podetia,



dying at base, 2Q to 75 rrlrn. long, 1 to j nnn .in d.ianreter,

subcylindrice,I-, usually cupless, but apices frequentty
dila.ted- and sornevrhat scyph.ifornLr., dichotonrously or rad.-

iately branched, axils perforate, cortex suþcontinuous,

snrooth, stra.w colored to sea green or vrhitish, apices

straight, subu"tra.te er radia,tely spinose, re,reiy brown.

.Apethecia smelI, at apices of branch.es, brick color io
brown.

L2-

Occurs on xEEkE+ bark of trees 
"

iìay and at Sirdrs Tlill.

Ç1.ad.,qåifr*T'qj¡li_ç_i lte'tg Ho f fm" Ðeut s ch 
"

Primar;' thallus usually persistent, irregurar lobect

'flr'it Gr aËcend-ing crustered. or gcattered sque,.nrures, sea

green to a.slr.y ebove, vihite below. Fod.etia a,rise f'rom

sque,mules, 3 to 55 ,om^ long, .5 to J.! mm. d.ia.meter, tubae-

f orr:r to turbinate, soritary cr clustered, erect, vrith f ew

squer.nrrles; cllps âre mediuin sized to large, 2.5 to ! rnrn

1n di¿inieter, usu.ally a-bruptly dilated^, shalTow, margin

subentire or dentate, commei'riy proriferate fraru the closed

ca'vity of the cu.pr i.€. the top of the d.isk, proliferations
t to severa,l, ranlcs 2 to 5" .apothecia" sniarr to rä.edium såzed.,

roundecl or irregular, sessile on the margins of the Bups

or on shcrt pedicels, pale to dark brown.

0n earth cr on humus over rocks, eï on sand.y soil.
I'ound at Indian .[3ay, Ca,rberr¡'.

li'ound at Indian



lc**!s4sgqun*:sis3s3*ry ( i:. ) tr'r.
Tlrallus locsely or strcngi.y atte,ehed hy en um-

blJ-icus, soricewhat c::hj.cular i.n c,utline, the iriargrn entire
Gr lobed-, ! t0 $0 n:rn" j.n d"J.e.r:eter, ash¡r t+ gr:4,],.ish. brewn

abcve, smooth, berow d.¿',rker to black. *þetheci¿¿ indicated
by the pcres ar ostlores appearing as tiny black crots on

the thallus

13

Qccurs on rocks, especlally calcareeu.s.

near Slmponrs, Ind.Ían Ða¡r.

etrÐåtu-f"4ç,$+e.êSË. ( 31ot " ) Nyt.
:'

Thallus frui,icose, strap-ehaped, ascend.lng e,r

pendulous, much branched, usually dichetomousrþ, roughish
4,1¡ove, with canals or ch.annels berow. l4iethecia termlnar
er sùbtermiira.l, but rare.

0ccurs 1n tuf.bs srr trees, especially cenifers,
eften associated. with usneas and. Ra.nralÍnas. T'ound a,t..

Ind.lan 3ê,1¡ Sird.rs Hlll, Kenoraç;

ggåB&¿s--çggåp*^e' (r.,. ) Ach.

Thallus appeê-rs as å srnooth thin ashy tooking tc
white crust in patches Gver substratum. .apothecia a.s littre
streake er llnesr elengated. and varieusl¡r curved. cr bra,ndhed_

very nartrew a,nd. from I tqr S nun. in length. /

Occurs on bark of trees a,nd d.ea.rd. weed. ï,ound. on

old. fatlen poplat a.t, Kenoræ..

I'ound



Gyr.ophora muhlenbergla Ach.

Thallus u"sualiy mere er less irregula,r, er tobed,

with ra,gged rnargi.n, micld.le sized. cr large , 5 þç tZ Sn. in
d.iarseter, sometimes perforate, the smeoth upper surgace

rûere or less reticula,tely pitted. Brown te ollve brou¡n to

black in celor, beneatth usually darker, papiltoEe and. retic- 
.

ulated rn¡1th prates of supportlng tissr,te. .êrpothecia usua,lly

1n grourps, raised., blaclc and. rqund.ed. or irregul.ar in outrine.
Tha.tlus attached. te rocks by an unrbil"lcus, a steni of cortical
tissue.

Le.S gnp.rs'*hfgoe¿"{ .Éic h .

Yhallus crustose, small in qua,ntÍty, often verrlicose.

eometlmes *sça,f,,tered or d.ieappearing, aelqr green to black,
closely adhering to substratum" Apothecia minute, .4 to I nnr.

J.n d-iarnetero fla,t, adnate, dislc d.e:rk brown to þraclc, with
lreavy white thalleid exciple, the tattêr crenate or regular,

Occurs eornnronly en roclcs, sometimes on wood.,

usually 1r: aesoclation vri'sh" Fhyscia stel"La,ris, T,ecanqta tilrtr-

al ie , etc. Frorn Treesber,nlt, l,,lan.

Occurs on rocks. Iround at Indian Bay and Kenora.

.Lesanora muralis

fhallus closely a,dnate, subfoliçse. I.ebes nê.rrow

and. much d.ivíd.ed., very thin. Sea green to asú. .Ê,pothecia

very e¡nê"ll , .5 to I nun" in diameter, adna,te, pa.le chestnut

btrown, with tha,lloicl exciple entire or crenate depend.ing on

gize. '

(Schreb. ) Tuck.



-L'

0ccurs vei'y closery a.ttached. tç roclcs, niostty igneous.

ïound at Treesbank, Kenora and. Ind.Í¿¡,n Bay. í

lgqe,..Sgffi*ggÞJåå (tam. e Ðc.) Ach.

Tharlus comrnonly cíosety acnate arld. eubforioee,
rarely foliose, attached by an umbillcus" ïrregularry
lebed., frec,*uen'bly imbricated. and. cl"osery a,ggregated Ínto
crust. Stra:'¡r/ green coLor above, hlack þelow. Apothecla.

scattered or clustered, small te míddre sized, r.5 to S mrn.

Ín d.iameteri sessf le or e,dnatê, parish brown to chestnut,,

the disk flat er lrregular,
Occurs. Gn ïeclçÊ. Found. a,t Ind.ian Fa¡r, Kenora

a.nd. reported. from swift Current.

ffi(r.) Ach.

rha,lrus "rostq*u, ashy or whitlsh, sometimes seãr

green appearing as thfn mould. -Like ra-yer in irregurar patches

2 te 5 cffi. in diameter qver suþstratum. Ápothecia tiny,
almost'sessile, .5 to 2 mm. in d.iameter, d.isk ftat or seme

uhat convex, brown to black i.n colqr, with very evid.ent

exc Í¡lle , entire to crenate .

0ccurs on eld wood. and. trunks of trees, rarely
cn rock" I'qund. cn trunlts of old poprar and oak a,t 1Çenora

e.nd India.n lay.



ågSj-*eg-".ejÉþg*sS"Xþ_LrE riyl 
"

lhatrlu"ç crust,ose, É!,ppearÍng às tlny scattered. gran*

ules crn surface cf, wood. pale green tq wltftish

"4pothecî¿r middle sized., chestnut brown, round-ecl.,

r¡¡ith entire margins.

Occurs en c1d þurnt r¡¡ood. I'rom l,îorway

t6

' ftg_cjj_eg ÆJlg;ST"tj.ç3: Ïtc'f f¡r. .A.ctr.

ashy gray to green, .l to .! mm" in d.iameter, with nr¿meralrs

heape of greenish or vrhltieh soredfa., wideltrr spread. ever
substratum, wlth clusters of apothecia here and there.
Apothecla .3 to 1.f nun. in dia.meter, ad.nate, -olack, with
lighter rna.rgin, disk cont¡ex

Occurs ori bits of Jack pine r¡vood and cedar.
Tiroru Vlctorie Feach.

celor.

sess f le ,

lecid,ea. parasen-re rich-
@+q"¡.ú_}=.Þæç!¿*E

t'lrariús crueteceous, sppearing as tiny granures,

scattered or in patches, ashy gray to green, appearing as

irregular meuld.y looking spots çn woocl. l,pothecia d.ark

brown to black, smali. to riridd.le-sized, a,bout 1 ïnïr. in diameter

disk plane to conveL or globula,r.

üccurs on bark of trees or d.ry olci wood., arso en

rock. tr'ound c,n bark of old oa.k and po¡rlar at victeria Beach..

ï-Ieu.s e 
"

åecídea vernaLls

Thållus ccrmposed of ver¡r minute lrregular granules,

,,..-.-,..-.....

(:,. ) .A.ch.



]'\
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_17_

scc¿ttered. or centi,gueus, ashy to green in color, .Appears

as sort of a: chlnky crtist. ,\.pothecia sme,Ii, adnate, .L to 5

mnln in d.iameter, rounded. or very convex, the d.isk paie yeilow

to reddihJr. brcv¡n.

Occurs most cemnronly sver moflses *he at the bases
l

af trees. Ilound. at Kenora..

EgglF]åe"*þgåå-e-få'Iurn .

fhallus rather closely adne,te, with raised margin,

Ioþes rather large, 6 to 14 cnt. dianreter, see green to pearl

gray on ulsper surfa,ce, lower surface pale broqrn, /4lothecla

mid.d-Ie sized to Large, i to l0 nua. in diarnea:t, Ioosely sessilç,

disk chestnutr wlth ma,rgin entire, crenulate or irregulat,

u.sually d-eeply concäve.

Occurs on trees and among mess on rocks. Sound

a.t, InC,ian T,ey,

EgrnFl*g -æpqggljer -1,. .A.ch.

Thallue medium sized to large, ! to 20 cfl. ln dÍa-

meter, prostrate stth ascendant nrarglns, central part often

entire and. margíirs only sllghtly lobed; upper surface un-

dulate, rugese, usua,lly sered"fate, the margirrs of the lebes

lnclsed crenate qr al¡nost entlre. Strav¡ colored to deep

green, benee*th blaclc to dark brown, llghter toward margitrs

sf lobes, dh scattereci rhizolds. Apothecla ra.re, sesslle,

3 to 12 run. in diameter, d.isk chestnut, cencave, margin

crenulate or subentire. 0ccurs cn trees, old wood and roclc.

Found art Ind.ian 3âÍr Charlesqrood., Kenorac



-Â.-IÕ*

Parnrelia conspersa lhrþ. Ach.

lhallus prostra.te, meclium sized., 5 Lq 15 o¡r,. in

dfar,reter, upper surface smooth or subrugese, lobes long and

rather narrerr, often sorediate tc'ward centre, varying teward

green er yellow. Lobes closely imbricated toward centre,

forming eontinuous crust, beneath varyirrg frem þrown to black.

fi,hizoid-s usually present, of s¿ì.me colqr. l,pothecia comrron,

va.r¡rÍng in size, subsessile, 3 to 11 mrn. in d.lameter, d.isk

cheetnut 'Ïrrovrrn, cenceve, with crenulate or subentire er

rounded ma,rgin

Occurs on rocks and. rarely on qrood. ïound a.t

Indian 3ay and Kenora.

a"'"
ihallus large, B to f6 cffi. in d.ianeter, prostrate,

t¡ith lobes crowded and. ascend.ant, margins of loþes clensely

sored.iate, upper surface ltÉ{ht green, lower surface black

but brosn tc¡ward rug,rgins. ÉterÍIe,

0n trpes e,nd. old wood" ïound. at Indiair }ay.

F+q¡fCHe**QJ¡-'c'g:EF.!8" ( si:r. ) Nyl.

Thallus fol1ose, fornring radlate patchee, freel-¡r

lobedr meirgins niore or l-ess entire, lobes much funbricated

toward. centre. Upper surf¿r,ce d.ark green to grÐ.y color, lower

surface þIack to pale brown er white at margins. Iíostly
s ter ile .

0n spruce and ta,rne"rack trees. Found- at Indian 5a.y.



19¡

la,.Al]e-+i"?. SgHJ-!¡F*t*e /rch.
:'...'

Thallus foliose, almost fruticose, pale green to

straw cclor and snrqoth above, black þeneatlr." iobes vêr¡r

long and narrow, d.ichotemousl¡r branchecl, recurvecl.

-A.pothecla not observed. Sored.fa and . rhizoid.e aþsent.

lTound on reclc near Àwerne, iÌiarr.

BAgIH.LlerSÀ*fe,c"SÉ. ( :,. ) .A.ch.
:'

lhallus srûall , 20 to 80 mm. in d.iameter, closely
adrrate, upper surfp."ce rugose, dark ollve green, beneath

d.arker to black with scattered. thÍzoids, loþes somewh¿it

fnrbricated., w."Ê,th crenate rûa,rgins. Apothecia aroetL]r, 2 to 6

arm,. in diameter, sessÍle or subpedicellate, disk chestnut brosrn

rnargin entire er crenulate, concave or pJ.ane.

CIccu¡:s cn trees a.nd. wood., often fn tanrarack sviamps.

Iround at Indian 3ay.

Thell"us prostrate, w;ith ascendant atnrost erect

ma'rgins, erbicura,r tn outrlne, v¡ith rarge fnrbricated. lobes,

with. round.ed. und.urete rrmrgins, the ratter often covered $ith.
white soredia, pale green to gray aTrove, below bleck ïr&bh

lighter rnargfns and a. fevrr rhizCIlds, mid.dLe sÍzed. to large,

? to 20 efl. ln dlarneter. Apothecia not seen"

Ûccur.s on old wood and trees" 3,ound at lndian Bay.

l,.

larlnelLa phr¡eodes
úr-ô*alaÈeùÈÈ"**

Tlrallus

ç.

(1. ) .¿trch.

of medium size, 5,5 to 10 crl. in dlameter,



rather loosely attached. to the subetratum, usually o;uite

snrooth, s€ê. grê€ri to whitish, lobes long, narrow and sin-
uously sy d.lchotmousiy irranched" Iüarg1ns may be escendant.

3lack CIr brownlsh bLaclc below, withorit rhizoid"s. ^A.pothecia

rare, mid.dle-sized to 1arge, J t,o 14 mm. in dlameter, sub-

ped.icellate, disk chestnut sr lighter brewn, margin entire
or irregular, moïe or iess concave.

Occurs comnionly on trees, ra.rely on roclcs. Found.

atr Tndian 3aI¡ Che,rlesweod, Kenetra.

2Q

3*fg9"u.*_Eg*gåtååS- (r,. ) Ach.

Thallus almost adnate, smooth or sllghtly rugoser

bearlng isidiod granu.les, ashy gray ts green color, lobes

leng ad. narrow and. suþdÍchotc,mously lcranched., somewhat inr-

bricate; beneath brack, but llghter toward" mÈirgins, wÍth brack

rhlzoÍds. -ê,pothecia. rareS"y pnesent.

0ccurs ar.L old wood a.nd trees. V/idely' distributed,
found 'at Tnd.ian 3a¡r, Charleswood,, Ïird.¡s Ïlil1, Kenera.

84",.ãgE*:ie__geãgt*i-+åS*.ÉgÀSgtå ( ïa.yr. ) NyI.
.: ' ' ' . : ,

Thallus not cünsei.y adnate, srrlûoth or sti.ghtJ-y

rugoser or granular, see green to ashy color, the lobes usualry

wid.er than ir. saxatills, and. sllght1y pal.er in color. The¡r

bea,r rounded oblong or lrregular soredia. Bla.ctrc underneath,

or brownieh tovrard the margins, white at ed.ges, with black

rhÍzolds. .Apothecia not numereus, srnali, sessile or almost

so, d.isk chestnut, margin entlre, nray be irregu.lar, concave'"



oc,eurs qn trees end old vrood, rarery on roc1r. lound
at lno.tân say.

ryry|1T++e-åiå*-.ep.se. 
( Ho rrm. ) Ach.

Thallus closely adnate, suþ orbicular in outtine,
30 to 90 cfl. ln dia.meter, eslly g.ra¡r to green, upper surfa,ce

rugose, lobes short and rounded., wltÏ¡ crenate er irregula.r
rrrargins, beneath brack, ?ond" d.ensely covered with. rhizolds.
Apothecia numerêus, sessire or subped.iceltate, 3 te 12 mm.

ln diameter', deeply concave to nearry flat, dlsk chestnut,
margin crenulate to entire.

Occurs on treee, and old vrroocr and on rocks" Found

ai Ind-ian Ba¡"t l3irclrs fliil, Charleswood, Ìí.enora.

2L-

leltieera. aphthosa.'_*-ãú¡.rãfuÚ3.E

rhallus more or less cLoser¡r attached. ta the sub-
stretum with the ma.rgins or the entj.re loþes niostly ascend-

lnÉjr mid.dle-s izecr to large, 6 to zo cffi. in diameter¡ sFTinkred.

with small irregular cepharodia, s¡ïrooth above, a,nd d.evsid of
trichomatic hyphae except those bel"ow the cepharodia. The

lobes are broad, and rounded., and. somervhat 1mÞricated., the
nnrgins aubentire, er commonly crisped ¿;nd, irregular. lipple
green colorecL to sea green or brownish, wh.ite below, wlth
d.arlcer veins, the latter covered. vyith d.ense coal- of d"elicate
rhizoids. Apothecia are on somewhat extended. loþules, mid.d.le

sized or larger, 4 t'o B.f mm. in diameter, ascend.ant, freo.uentry
becoming revolute or convolute, often superficial, the margin
entire or erenulate, the disk red.d-ish brown.

r. wllld.



üccurs on earth;: and a.mong moss on hu¡hus covered

rq,clcs. Sound at ïnd.ian 3ay, Kencra, Sird.rs Hirl, charleswood.,

Carberry, Treesba.nk.

Egå3jåçJg,*S-ç.g"Sn9 T,. Hef fm.

Thatlus àfosely aúna.te tor,rard the centre, but as-

cending toward margins ef the 14bes, mid.dle-slzed to large,

7 te 20 nm. ln dlameter, lebes rouncled. er lrreguiLar or crenate,
seê, green to brc'vrn, below whitish or browi: towa.rd centre

with veins ¿lnd rhizoids of the same coror. .åpothecLa nrid.d.le-

sized to rarge, 4 to I mm. in diameter, on long and. usualry
erect lobes, rounded or sefli-revolute, the d.isk redd.ish brovrrn

and- becoming vertical.
Occurs on earth or among moss ûver rocks r eD sand.y

sollr er e,t bases of tree trunks. Tound. at rnd-ian lialr
Charleswood, Birdrs Hill, Kenera,.

22*

'l'hallus lobes nluch sniøl]-er and narrower the.n other
Peltigera.s. upper sid.e sf thallus sea green to ashy brewn,

tlse ler¡¡er whitish, with few rhizoid.s. The fertile lobules

usually ri-leitately clustered., apothecia redd.ish breun, d.isk

becoming vertical and semÍ-revolute,

Occurs on earth, sand.y soil, and en üress ever

rocks. Sound in sand pit at Indian 3a,y.

Ach. leight.



lkyssttu.qeggjp. (Horfr,i. ) Nyt..:' ' 
rfr"ír,rÈ li€lht dea green to ashy vr¡hite, beneelth llght

or da"rk ,but with tiny d.ark rhizoid-s. Crustecl on rocks, in
patches tQ to f0 nrm. in d.iameter, closely ad.nate, stellate,
upper surf¿rce bearing round.ed gray sored.la, lobes usua,lly'

oruite elonger,ted- and branehed., ends round.ecl or crenate? more

or less imbricated. Apothecia tiny, sessile, disk flat or

concave, daxk. brov¡n to black. frare"

0ccurs on rocks. Iround on rock islands et Tndia.n 3ay.

*23

Physcia hiepidaÈ+J..ÞÉ.e.&e

'fhalLus

fairllt ascendant,

clothed throughout

hpoihecia. srnall, I
entire næ.rgin.

I'ound on

(schreb. ) Tuclç"

srn-ral$, 6 to 20 mm. in diameter, cornincnly

lobes elongated. a,nd nerrew, apices rounded.,

with Long darker flbrÍls, see green in colo:;

to 2 rrun. in diameter, sessile, ftat, with

balsam bark, Victoria 3each.

Eks-.p'3e^*ols.ssee

'Ihall,us very small, with narrory tobes, closely
aLietch.ed", e,lmost crusted on rocks" Ashy gvày color, almost

lacy looking" lLpothecia very tiny, round,ed and- cup-like,
bla,clc or dark brown colored, not nutuerqus.

Occurs on roclcs, I'ound at Tndian Eay.

Ìüqnt.

3gg**,"py,h'S.g14tg3*!å ( schreb. ) Nyt .: '' 
Tharius rriedj.urn sized, Z to 6 cflo in d-iameter,

usuaily cJ-osely adnate, bui ma.rgins sometimes ascend.aût,



upper surfâ.ce snooth, ends of lobes snoothJ.y or frregularly
rounded.. Sror¡¡nish to pee,r1 gra,y, beneath darke::, Trut light
colored. toward. nrargin, ivith numerous thÍzoid.s" .Apothecia

2 to 4 nm. in diameter, sissile, disk flat or eemewhat con-

cave, dark brov¡¡r, rnargin regular or irregular.
Occurs en trees and. old wood, a,Lso on reck.

3'ouncl on bark of c1d. oak trees af, Charl-esvu,ood., .ran.

-24-

PhysCia stellaris
Thallus

Close1¡r adnate, stellate, the upper surfa,ee commonl¡r smooth,

loþes rn^a"y be elongated and branched, ends round.ed or crenate,

more or lese inrbri.cate, frequently crowded into a roughenecL

cruet toward. t,he centre¡ grêen to vr¡hitish or brownieh, -p-eneath

whitlsh with rhizoids. Apothec:1.a. sma.ll, t.5 to 3.5 mr,r. in
d.iameter, sessile, d.ise flat or slightly concave er convex,

d.ark brown to black, me.rgin entire to crenulate.

0ccurs on trees and roclcs. \rery cofirmon.

found on trees all around. Vfinnipeg¡ at Birdrs Hiil,
Clrarleswood, Ind.ian Bay t Carberry, I,[inned.osa, Kenera.

(r,. )

*reio* sized 20 to 8! mrn. in d.iarneter.

.: '
1'Ì¿allus crustose, rugese, J.emon coLored to gray,

warty looking" Apothecia snrallr .4 to 1 mm. in d.lameter,

sessfle, dlsk flat, ora.ng or erange brown in color, the

thalloid margín pale yetlow and usually crenulaf¡e.

0ccurs on trees and. old Ìrsoed. ïound at Charleswc'od,

on b¿.lrk of eak.;- Usually associa.ted- vrith physcia stelta.ris.

(r,Igntr" ) Heptr>.



Tlaçe3Jwg.,-9çglglig. (uorrrn. ) lTepp.

lhallus crust,qse, thin irregular layer in patches

aver substratum, sometimes verrucose, ashy white togray.

.Apoth.ecia snral.1, .3 to L.2 rflm, Ín dianreter, sessile, dtsk

fl"a,t, red.dish þrown in color, exeiple thallold and. entire,
Eonetimes irregular.

Occurs on trees and old. woocl. 3ound, at Cïrarleswoocl

on poplar ba,rk.

Ë25-

Llg.qç""4it¿S. plp s.e,,åË. ( li nt. ) .A,eh.

Thallus subfollose, closely adnate or crusted on

substratum, lebes long and narrovl, often imbricated.. Ðeep

orange in color, varyÍng toward. pater yelJ.ow. Below white

or d.arkening. Apothecie. numerou.s, snatl t,o rnÍdd.Ie sized,

.5 f,o 2 rrm" ii: dil:,i:reter, sessåIe, i:ire dlsk ftat or eÕneave,

orange colored, uxciple entlre or crenulate, sllghtly paler.

Ocours on rscks, found at Indian Ba¡r ¿tr¿ Ïtenora.

4emilrl*"ggHguå+g (¡. ) Fr.

Thallus 5 to J0 mm. long, frutlcese, and flattenecl,
somewhat rigid., with tufted. lobes, nurreroufr and. crowded,

narrow and. irregularly branehed., gray to sêø green" Apothec:La

l- to $ m,i¡,, ln d.iamet'et, sub pedlcerlate, Lateral or termlnat
or sub terminal, dlsk about same eolor as thallus, the

thalLoid excipie entire"

OccurE on trees and. old. wood., rarely on recks.

Sound- at Ind.ian tsayr Kenora.
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,.

Raïn*#l*¡,**c*LUiçÊãåå=.{gåå*ffå? ( I,. ) Nyl.

lhs,Ilue tobee narrower ;-;b,.nd ßm0other, sorûetimes

become gulte leng and slender, usua'lly covered. with whÍte

so:red.ia, paler in col"or, mere etra;$r colored, Apothecia

sma,ll, Latera3. or terminal, but rare.

Occurs on rocks, rarely qn trees. leund. in chinks

of :ce¡ck on lslands at Indian Bay. Not cornmon.

Rhizocarpon petraeurû Tllulf . Koerb.
/// / ¿

Thallus very d.ark brown to þLack, rough and. verrucose

areola,te, occurring in irregular patches en rockË. Apethecia.

rnÌnute qr middle slzed, .2 to I.J mrn. i.n dia¡neter, lmmersed.

or ad.nate, dÍsk black or blackish þnor¡¡n, flat or convex,

exciple present at first, la'ter disappears. Occurs a,s €x-

tensive þlack patches on rocks, igneous and nretamorphic"

Sound at Indian 3ay¡ Kenora.

P.i:rodina sçnhsd.es confraeosa Ach- Tuck,^
cMffi

ThaIIue whÍtÍsh or frosted, looklng, verrucese.

Apothecia mid.d.Le siz.ed., ad,nate, dislc rounded and brown colored"

On old wood.. Srom Norway House..

ËiSggg"çåHi$g-"#*g"gie¿g (r..," ) I{çrf ,
''.: Podetia er.eo.t, ascending or euþdeci¡,nrþent, 3r5 tq
10 crnq l-ong, taf,ltet slend.err oocurrfng in dense clusters,

nore or Lese campresseå and somelrrhat cylindriea;T. Slight1y

tonrentose or nearly naked., rnuch branched." Ashy to sea green,

pod.etia paes lnto short qg,uarnulose to crenate branchlets.



27*

f,pothecia termina.L to srrb terninal, brown to red.dish brqwn

to þlack, tbe disk flat and tiny.
Occure çn hurûr;.s over rocks. 3qund. en-t IirdÍan Sa¡rr and

Kenora, usuaL1]¡ assoclated ïríth CLadonias and. Peltigera.

ge*Sgç$"t#.t*eSJrhqLs_gR3æ,1glqg" ( r." ) rh.

Thallus tufterl, .subfruticose , ereef, epreading ar

penclant, rigid, fiþriilc,se, wÍth iong lob:es often branching

dlchotomously, fibrils fe.rrr or nere numerous toward apices of

lobes, yellow to Feã, green ar orange at t,op¡ paler at

bottom a¡d. on lower side. 4 to If irrm. lqng. .Apothecia snå.Il

or med.iain sized., I to S mn. in diaineter, terrninal or sub

terrnina.l, with margin mere er less cÍliate, disk orange,

flaf, or conca.ve. Occurs en trees .,)r oôcl 'good. Infrecluent-,

Srom I{enora.

Ígtgi*ffi,*så"-+#sþÆåså" ( -ach " ) suclt'

g::iáf tus'foliose, rather larger å,Taan l" polycarpue,

L2 te 35 nm. Ín d.laineter t ãscer:d,ing or subprostrat,e, vrith

ascend.ant rnr,rgins, conrpact, lobeo more or less imbricate,

þut not so rnuch divided as l. polycarpus, ma.rgins isidiod
granulate, Iower side rsith rnore or less paie yeilow fibrlis,
yellow to deep ûræ,nge above, paler yellow betow. /rpothecia

guite rave, brigixt ara.nge to orange red, rnargin entire *r
crennlate, corninoirly sub ped.iceilate, oometimes f ibrill.ose
belçr¡ir, 0ccurs en trees and. rarely on recl¡s" lound, at

Indian Ba;{t Treesbank, Carberry , QharLes,wood, Birdrs ilil1.



3g*åS*qkiSjSJ*_gq3¿cggp*+* -Iof frn" luck.

fhal.l.us foliese, 6 tE¡ 2Q i-run. in diameter, prastrate,

the äæ,rgin scarcely raised, c.ircular or irregular, the 1obes

Erna,lL, na,ruoïn, freely dÍvided r¡r serneti¡nes rnuch red.ucecl ,

irrrbricated. or scattered, lower side næ,y have pale yellow fii:f1le
on rnrgin, yellow to d.eep erange aþove, r)ale þeneatlt.

Apothecia very numereus? erange er a f ittle d.arker than the

thallus, !yith paler entire er crenula,fe margin, rather s;malI,

cencä,ve or flat, usually subpedicellate¡ mÊr1r þs fibrillese
beiorrr, I to 4 nm. fn d-i¿¿nreter.

Occurs on trees a,nd oid. wood, rarely Ên recks.

nound on b¿irk of oakrpoplar, hawthorne, and- otirer '6reeÊ

near l,finnipeg, Sird.rs I{ill, Qarberr¿r, Indian Bay, Kenera.

Very ceinrnen, usually associated vrith [. lychneus, and often

Phscia stellaris.

-28*

_ ït-ç_ç-?-1_e+_iÊ- F_gJl*gqgg ( Sclrreb " )

t¡",íí"*'*"¡ orbicuiar, occurring in irregular
patches crusted on rccks, thickened and verrucose? er passiirS

intc' areolar cendi.tions, the verrucae raised givfng thallus
& roughened appearance, dark gray tç black color, Apothecia

usually lnmersed, minute, .3 to 1 mm. in diameter, the dlsk

urceolate and. black, with botTr a proper and a thallold exciplq"

Occurs crusted. on rocks , e\ Ind&an 3a;r, Kenora.

Þpçe-"þegle.lå Fr.

Tha,llus fruticose, stout, ereôt er spreading, rather



2Q to 60 mm. in length, rigid., d.ivarÌca'bety branched., grayish

to Bea green ln colcr, more or less strigose, fibrillose, the

bra.nches and main trunks cyrind.rícal. Atrrothecia terrninal or
sub terminal, J to 10 nun" in d.iameter, the disk brown rrsith

flbrils on margin. Rare.

0ccurs qirLrees and. otcl. wood, especially in sr,lar,rps.

tr'ound at Indian 3a¡', not fruited..

!l€49å.*!,*js*g$g- (T.,. ) (Usnea þarbata plicata t. Ir. )'Thallus 
penAaÁft and. rauch elongated., slend.er and. la,x.

su'bd.ichotornousry branched., p"r"$iiit.oror, fibrirs a.þsent.

Apothecia not seen I ya,Te.

Occurs qn trees, particularly in swai.nps d.nd. bogs.

*29*

appear as

0n wood,

Thellus rieveJ.oped

tiny black dashes

fronr Norway HouÉe"

g. Sries

vlithin the sulostra.turn. Apothecia

in alnrçst Srarallel rows.


