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QUANTITATIVE INHERITAKCE IN TOMATO FRUITS

I. Introduction

| ot 2 great desl of work has been done on the in-
heritance of size in tomatoes. The following brief re-
views sumarize what are, as far as cen be ascertained,
the most importent pepers on the subject, .

e earliest paper considered is that of Price

and Drinkerd (12) which deals with imheritance of shape
and color of fruit,and foliage characters. A relation of
75 dominant to 25 recessive wes found in crosses between
varieties with pear-shaped fruit and varieties with round-
shaped fruit, the first gemeration bearing frults all
?ound_orypval. VThg Ezﬂggperation plantsﬂwere distributed
as follows: 084 % roundish fruit (without neck) and 16 %’
pear?shaéed. A normal ratio of 75 % to 25 % was found
also fer red and yellow fruits'respectively in‘the color
crosses, and the samé inrcrosseé between bright red fruits
~and pink fruits.. o | |

~ Frimmel (2) published in 1922 the results of an
investigation.én the inheritance of fruitgsize’apd shape»
in the tomato. He foundvsize-cha:acters‘rather diffiéult
to\Work With from the genetic standpdint,‘uﬂguused variogs
classes for crossing purposes, based on Weighf ofﬂfrgits,

e.g. weight 0 - 5 grams, 5 - 15, 15 - 25 and so forth, up




%0 195 - 205 grams. Durbark's Preserving, a smsli-fruited
variety of size 0 - § graus, was crossed with 30 other
varieties. He found imtermediacy in the ¥l with respect
o the two-loculed condition, He found also that susll-
fruited tomatoes crossed with large-frulted types gave only
suell-fruited toustoes in the F1 generation, although the
size of‘thguﬁrg;ﬁmwag scmewhat greater than that of the
‘small-fruited pavemt. L
Wellington (Lé) deals Wlth a comparison between
dwarf and standard sorts, ~ productivity, earliness and
other economlc characters belng taken 1nto con51deratlon.
The only conclusion of interest to the present invest-
igation is that the Fl crosses produce smaller fruits on
the average than the larger'parent,_and also than the
mean of tne two parents, o ” .
Groth (3)'1n Table 30, page 50 ~gives the dia-
meters‘in_millimeters ofvthngZ populatlons‘of a number
of size-crosseé, of whieh one is a creoss between Plum
and Ponderosa, The size- dlstrlbution of 158 indivzduals
frults is- tabulated Ihree modes appear one at 321—.33 1,
d;ameter (14 variates), one at 38 - 39 and one at 42 - 43
(;3 eagh).’ It 1s nresumed that a larger number of meas-
urements would havevs;mpllfled_the modal value. vCQmpa:igoh
will be found elsewhere between this distribution end the
 distribution in the present imvestigation. In a size-cross

between. Currant and Peach Groth does not find the parental
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sizes réappearlng 1n the F2 1n ratlos that can be inter-
preted as belng due to a 51ngle palr of factors. Wlthout
'golng 1nto details,wit wzll sufflce to say that Groth -
: does not find the multlple facter hyyotaeszs satlsfactory
in the Plum - Ponderosa crosses, He flnds the number of
locules per ovary to be correlated with the diameter, gpd
the shape of the fruit likewise to be correlated with the
locule numbe?, L v o
Perry (ll) made siie-crosses between Yellow

.Pear and Red curfant and between L1v1ngston's Beauty and
4Yellow Pear,vand carrled hls results to the F3 generatlon.
The average weight of the first ten frults was compared
with the avevage welght of ten fruits teken in the latter
part of the fruit-vearing period. It wes found that the
fruits ripening'firstvwere not'larger than those ripeningA
later. The avexage}weighﬁ of‘the'Yellow Pear(parent“gsed
in the crosses varied from 12.7 to 19.2 grams, in 4 diff-
erentiplants? and"the'Red Currantlin’z different pla#ps
from .62 to .66 grams. The ¥1 of this oross was fownd
to be intgrmedigfe in}éize, the average being’2,76 grams,
-Per?y feuhd‘a marked agréement bgpﬁegn”;hg average ngght\‘
 of the Fl and thg geomgtricgl_meankbetwgen~the two parents,
He quotes Groth as finding that the size of Fl fruits in
?espect_to diamgters}:epresents the geometric mean be«

tween the two parents, He also quotes Bruce as having
| obtained llke results with tomatoes. Perry f;nds phat

in general it is indicated that when two variates are




crossed, differing greatly in fruit-size, that of one
parent being two; threé or more times that of the other,h‘
the resultlng Fl frult szze Wlll be ‘nearer. the geometrlcal
than the arlthmetlcal mean, but that when 2 parents sim-
llar in fruit-size are crossed, the size of fruit in the
FL will approach more nearly the arithmetical than the
‘geometrical mean, He found in his ¥2 gemeration of 44
Plants the segregation of size-characters %o be so imcom-
Plete as to warrant the assumption of at least 4 size-
factors. The small size-factors of the Red Cusvant seem
to be incompletely dominant over the large size-factors
of the Yellow Pear. Finally he finds the aversge fruit-
size of the F2 not to exceed ~and to be even slightly less
~than the average frult szze of the Fl generatlon.v »»»»»
Wa?ren (;4) deals w1th the heredlty of fruit
fshape_ihﬁthe tomatp. It‘need_bemmenplonedvhgrg pnly
that the depth o?veritgwis considered to be due to com-

plementary factors called A and B,




II. Material and lMethods,
‘ u The problem involves a study of the 1nheritance
'0¢ the quantltatlve characters exnressed by fruit -size
in te;msuef We}g@t and dlameter, and by the number of
locules per ovary. | B
The crosses were made in the sumer of 1925

in the experimental garden of the University. In all,
seven orosses were made, of which results were obtained
}phrqug@ ﬁpe)y;%and F2 generations, The crosses in question
oweze as follows:
,H&brid Yo, I. Gq;den‘?querosa  X RedAPende:esa

oW II. Red Ponderosa X @olden Ponderosa

M " III. Golden Ponderosa X Yellow Plum

0w iV. Yellow Plum X Golden Ponderosa

“ % VI. Red Cherry X Yellow Plum

CERER=tS Golden Ponderosa X Red Cherry

" "v:x; Red Ponderosa X Yellow Plum

vThe hybrid frults produced in the fall of 1925

ﬁere hervested 1n September The seede were extracted )
by belné scraped out with the Julce and spread upon blottzng
paper, to which they flrmly adhered when dry.\ Op"Oetober
lst seeds, eelected at_rendom from each partlculer hybrid,
were planted ip duplieate pets,/abeut e in a ppt, wThese»ﬁ
weze ket in the greemnouse, and s the seedlings appeared

and required it, they were transplanted to larger pots.
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OWlng to limlted greenhouse Space, the Fl plants grown
to maturlty were of necessxty llmlted the number being
confined to 6 for each of the 7 bybrids, .

- By December 9th the flower buds had appeared
9phmapngfwtggwplants' and by Deeember llth thére were
ﬁwg}yewblggsgms From this time on, as each Jblossom
appeared ?FMW%?,95?9fu%;¥m?ﬁ%f:?91%¥????dz”9?%?€p????ile
forceps, and each was W??Pp9qwﬁn@w?§g%?@m?mm€4?%?5¥¥é_aim
| v‘3¥hJﬁﬂua?¥ 15??M§P?re;Wer%,399?% fruits develop-

ing on almost all the plants; on February 17th the first

\ripe fruit was picked, many others being almost ripe, As

each fruit ripened it Was‘gathéred _its weight and»volﬁme
carefully taken,llts horlzontal diameter ‘measured in om,
the number of locules counted ~and the number of seeds,
determined. The juice containing the seeds was crushed

out on to blotters and dried, the blotters being carefully

_labelledhwith”the plént and fruit number and filed away

for future use, Careful notes ‘were made as to the type

- of frults produced by each plant, Wlth resypect to size,

‘shape and color,

- In November, 1925, duplicate pots as before
were planted with t@€hﬁe?@?w9futh?f?¢s??°?iv9,9ar9®¢5:
and the seedlings later ﬁ?anspianted,.asninuﬁhei¢asew°f
the bybrids, Of these, only the suell-fruited parents
survived' the large—frﬁited types whlch were later in
maturlng, were destroyed through an accldent in the

greenhouse,
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Toward the end of March, 1926, seeds of the T1
fruits were planted in pots in the greenhouse, each pot
being cerefully labelled. About 30 seedlings of each
bybeid were ready for transplanting to the field near the
end of May. These were planted in the gardenm of the
dgricultural College, in long xous 4 feet apert, the plants
themselves being 2 feet apart. Our thanks should be ex-
pressed here to Professor F. W. Brodrick of the Department
?me9?ti99}?H?? for the courtesy of the loan of the exper-
imental ground o : | |

L The blosscms as they appeared were bagged and ’
tagged wzta the hybrld and plant number _ The rlpe fruits
were picked toward the flrst ot September from twenty
to thlrty representatlve frults belng taken frem each
plant and placed in a large paper bag., The number of
plants used for measurements for each hybrid veried be-
tween 10 and 31, with an average ot about 15, Fruits to
the numper:of abdut 10, of average size and shape, were
selected from each plant and the Welght 1n graus, yqlume
in cublc centimeters, dlameger in centimeters and the num-
ber of locules were all carefully determined, The seeds
Wgre”coqntedwavg;l_thenfruits of one plant of each type

within each hybrid group.




| After accwmilation of the data referred to

above, and preliminery work upon determining the lendelien
ratios in the F2 generation, it was found necessery, on
acoount of the relatively small mumber of plants inyolved
in each oross, to assemble together the hybrids in which
the orosses were of the same size~types, thus bringing
together in a single series for purposes of caleulation.
Eyp?i??“;;;zw:Y? and VIII, Hybrids VI and'VIi are dealt
with separately. | i

 summaries from the original data for both the
Fl and the F2 generations, from which the tables for all
- the hybrids were compiled, are to be found in Tables 5 to 12,

.., |Hybrids III, IV and VIII are all crosses involv-
ing the Ponderosa type of parent and the Yellow Plum type.
Two hybrids, III and IV, involve Golden Ponderosa, and
VIIT Red Ponderosa, However, the differences between the
'Béd and GoldényPondéréSajarglmergly‘differences’inkcplor,.
and not of size or form of the fruits. They can therefore
be combined in'the sgmewser;egﬂfo?ltpe purpgse’in“hand.

- TFurther, since the number of plants in the F2
‘generation of the ckosses was found to be too susll to
admit of calculating a lendelian segregation, it was de-
cided to assemble them in a single biometric series; to
blot & frequency curve for the total F2 generation, on the
‘basis of the weights of fruits, and to plot the graghs for

the number of locules per ovary and the diameter of the
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c=the frults across this frequency curve. .

.1t may be stated here that the data for volume
89 closely duplicated the data for weight that it was un-
necessary to take volune into conmsideration in caloulating
the results, This is no doubt due to the fact ﬁhat the
hlgh content of Water in the tomato frult comp051tlen ren-
ders the volume in centimeters about equivalent to the
welght in grams, - ‘

‘ - After determlnlng the ‘mean of welghts assumlng
the welght ¢actor to represent one or more magor factors
»for 51ze,mlt was declded to regard for experlmental bur-
poses, the frequency graph as representlng an F2 seg-
regation toward the 2 parental types (meximum and minimum
regians of the graph) preSumeably %_each with the eentral

area of the graph representlng the 50 ﬁ Dr 1nd1v1duals
of the F2, on the hypothesis of a possible single factor
for slze. The é maximum area of fhe graph then represents
hypothetlcally a recessmve group, rr censtltutlng about
25 ﬁ of the whele; the mlnlmum % area a posszble DD class
of about 25 ﬁ, on the basms of % 51ngle f%cter for 31ze
dieneters were elso de.’se?mlfl?di enda s%m%lar. 911?1?-}9?4 of
these graphs showed their mid-distribution (mid § erea)
to approximate closely to the mid 3.area for welghts thus
demcnstratlng the correctness of the method adopted of

selecting welght as a major or determlnlng 51ze-factor
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Whlch 1s further Justlfied by the fact that 1t is e331ly
' and more accuratelj determlned than glmost any other size-
f@ctor possible to be considered. = . -

1t may therefore be taken as stated that the
~attempt herein constitutes an effort to investigate =
‘possible liendelien segregation in the F2 by biometric
methods, where the number of individual plants is too
suall to allow normsl segregation, but where the data in-
velved are sufficient to admit of ???9?‘?9 tric handling,
The f?é%em;’_sra?h,,,fs??;,?v?is?lﬁs (6raph I) is & normal
: f??q‘lﬁnw,‘,cwvez _and therefore, so far as P..i,_??n????c.,me?h"ds

can be legitimately employed in the interpretation of &

pqsgib;e_mgndelignysegregation, the present data are avail-

» The further detalls Wlth regard to the 1nter—'
pretatlon of the data 1nvclved 1n the graphs an@wﬁpelr

appllcatlon, are dealt with in the following section.
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111, Discussion ofkthe,ExPerimental Data,

(1). Hybrids Nos. III, IV and VIII.

The date will now be discussed for the following
crosses: Golden Ponderosa X Yellow Plum (No. III),
‘Yellow Plum X Golden Papderosa‘(Ne. 1V), and Red Pond-
erosa X Yellow Plum (Mo, VIfI) | |

_ » In these crosses ‘the total number of plants

invelved 1n the,Fl geperetlons»}ew}yzMthe}pumper“9+ fruits
measured being 84 ‘in the F2 generation the number.of
plants 1nvolved is 64 and the number of frults measured

Te graph based on the weights of fruits (Gragh 1)
of the ebove hybrids ;e a normal frequency curve of quite 7
the usual biological type, having the mode at the 30 - 39 g.
class and the mean at 41.8. Now by dividing the graph into
four equal parts on either side of the mean, we'have an »
area represented on the ab501ssa line from 32 8 g.‘to 50 8 g..
as the mld reglon, 1n Whlch 31 1nd1v1dual plants are.
1ocated The area from 32 8 mlnus is the reglon of low-“m
est values, in whlch 19 1nd1v1dual plants are located, and

from 50.8 plus is tpe,reg;onzqf h;ghestbvalues,fln wh;ch

14 plants are located. We have thus two quarters or one-

half of thejtotal area gfoupe@_abpgtmthe mean,'end one-

quarter each of the area of the graph representing the
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highest and lovest values respectively, expressed as the
weight of fruits in grams. lanifestly, in a Mendelian
segregation i the 72, if it were to be plotted biomst-
rically, the one-quarter muber of lerge-iruited indiv-
iduals approximating to the large-fruited parental type
would De found in the upper one-quarter area of the freque-
ny curve, while the approximate twenty-five per cent of
individuals segregating towerd the suall-fruited perental
type would be found in the loyer ome-guarter area of the
graph, while the cemtral region, comprising the individuals
grouped about the mean value would be most apt to include
the majority of the individuals in the Wemdelian segres-
ation‘(apprpximatglyvoﬁe-half),‘if thekseg?egatiqn of the
latter was related to a single sizé—factqr, aﬁd if the
hybrid‘was intermediate, instedd of representing parental
dominance, (See Table 1.)

_ _ It 1s DOSSlble to compare the Fl generatlon -
in the case of these hybrlds with ﬁhe Yellow Plum parent,
but not w;thAthe Ponderosa parent dlrectly, s1nce the plants
of the 1auter which were depended upon to furnzsh the data
for the frults were destroyed through an a031dent in the
greeniouse. However, in view of the fact that a color
cross was made between Red Ponderosa and Yellew Ponderosa

and reciprocally, in which the weight relations of the
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color factor, it was decided to use the Fl data from
~ this cross as representing the data for weight, diameter,

eté., of the'Pondérosa parent, Thése data appear as follows:

Yellow Plum - Ponderosa - Fl
o , parent ' _parent -
Weight (g,) EERY 185.7 21.3
Diameter (em. ) 2.4 7.: 3.4
No. locules 2,0 . - 9.6 3.1

MThé ?ércenfagé difference between the Fl and the respect-
ive parents is then: : ‘

Weight - 1501+ 677
Diameter =~ . - 41.7 ‘ + 114
No. locules ~ ~ - 55 = +209

It thus appears,tso4far as can be calculated from the aﬁail;
éble_data, that there is_no‘intexmediacy in the Fl as to
.the three‘phaxapters’ofkwéight; diameﬁei.and number of
' loculeS'per_ovary.‘ | M‘

o From the segfegation;series in the 32 of these » _
hybrids, Nos, III, IV ahd_VIII,'the"maXimum values for Weight,‘

diameter and number of locules are as follows:

) I - I VIl Group Av.
Highest wt, 110.6 = 83.4 57.6 83.8
W Dia, 7.6 6.6 5.3 6.5
" mo. loe. 7.8 6.8 5.3 6.0

It_is‘manifest that in no case will the max;mum’values
for the fruits in the F2 be likKely to exceed the maximum

values for the fruits in the large or Ponderosa parent,
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Celoulating the percentage differences between
the average values for the ??Hiﬁﬁ;Q?uF@?W?lugeﬁﬁfatiQn“.wﬂ.
g@quheﬂ@ag;mgngaluggufgr ﬁyeagxtractives of ﬁhe ¥2, these
appear as in the fﬁllgwing tab%gile o

FlL Av. Highest F2~ ‘Excess
I o . extractives %
Weight = = = 2L.3 83.8 293.4%
Diameter 3.4 : 6.5 : 91, 2ﬁ
wa,’examlngthe frequency graph for the F2 '

we find that the total number of plants 1n the approximate-
125 per cent maximum range of the graph comprising those
from the 50 - 59 class up, is 14, or 21,9 % of the total
number of 64 plants, Assuming the values for this group
rather then the meximum individuel measurements, as
epresentative of the values of the fruits for the §2
segregation toward the large parent, we have the following
‘ag&he”averages’for the.weight,_diamete; and pumber of
';qu;es'pgr Qvary_fq: the members of this group { fdr
actual data see Table 2): |

F2 Av, of - Excess
SR max, 4 class over Fl1
Weight 70.4 : 230 %
~Diameter 4.5 32 %
No. locules 5.9 90 %

On comparlng the percentage excess of the max1mum 1nd1v~
¢dual$ in the F2 over the Fl, on the one hand, with the
percentage excess of the average of the maximum + class

of the ¥2 on the other, assuming the- latter to represent
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m@re néaply the large parental values, we have the fol-
lowing table:

Percentage excesg of F2 over Fl
Max, ind. Max, 7z class
values . value

293.4 230

91,2 32

12,9 90

 We may next consider the differences found be-

Weight -
Diameter =
No. lecules

tween the Yellow Plum (small) parental values and the ¥,

on the one hand, and the values of the maximum } class
of the F2 together with that of the Ponderosa parent
| (calculated) in comparison with the F1, on the other,

%= 1 i
Ny L z F2
13L.t 165.7 677 70.4

41,7 Cm3 0 114 4.5
L 95.0 9.6 209 5.9

It is thus clear that even if we take the mean of the per-

Tl Y611, %+ FL  lax.
ey, : » Plﬁ.m e T .

3 19.1

o4 2.4
12,00

- ‘Pond
e 2
Dia, " 3
No. loc, 3

centage nuiber of individvals (21.9 %) waich ocoupy the
upper of meximum } class of the F2 as representing the
approximate mean values for the Ponderosa parent, assuming
@ single factor for size, it appears that With Tespeot to.
welght end mumber of locules the peroemtage exoess of this
cless over the Fl is much greater tham the mimus difference
of the Yellow Plun parent below the FL, If we take the
mean F1 value of the Ponderosa X Pondeross crosses, as
representing the Ponderosa rarental values, the differenae
4wis vermeggh’g:eate;,‘_Th;s indicates>that the swing of
‘the F? gene:atien»neﬁer,apprpx;mates in any large segregate

to the size of the large/parent,

#em
230

32

90
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The fact is now fairly evident that instead of a single
factor for small size dominance in the F1, there is a
possible complex of factors with perbaps also an inhib-
iting factor from the Pondeross parent, operating to
Limit the potential of the swall size factor or factors
in the Yellow Plum pavent. The fact that we do not get
cither small size dominsnce or intermediscy in the ¥L,
but a stage between these, indicates a more complex sit-
uation than the operation of a single factor for size
could bring about, The absence of size-classes in the
¥2 tQ,???reseﬂﬁ-si?? segregation accerding to a theory of
miltiple factors uay be due on the one hand fo insuffic-
ient numbers, or on the other, #tmmay,in@icat?.thé poss=
~ ibility of the operation of complementary factors, e.g.,
2 factor for emell size imheritence from the Yellow Plum
pg:ept and_ansinhibitingvfactqr from the Ponderosa
parent limifinghitg operation, _ _ _

| We may now_take the individuals of the lower
Qrbminimum F2 class (32.8 g, and léss) numbering 19,or
29;6 % of the total, and compare them with the Fl,
Gonsidering the comparatively small nmuiber of plants
'invclved‘ﬁéé),‘this will fairly well represent a possible
minimn segregetion of 25 # (Table 2). 1f we assuse
ggain‘a singleﬁfaqtor for size to be cpncerned?‘wg have

"the following data for the values of the individuals in




this group:

AV, WE.,” 24,7
Av, Dia, 3.4
Av, mne, loc, 3.1

Comparing these values with thé values of the Fl, as in

the maximum class, we have as _follows:

F1©  Min. ¥ 'F2  BExce§s of Min, % over Fl
Weight  21.3 24,7 15 % ,
Diameter 3.4 3.4 0
o, leocules 3.1 3.1 0 L v

From this table it is evident that even a presumed min-
imun segregation of ¥2 individuals falls as & matter of
fact above the ¥1, rasher then below it. The explanation
‘of this is not exactly clear, and mey be due to the small
number of plants invoived
. Con51der1ng next the mld—class,,ccmprlslng 31
plants w1th welghts of frults between .32. 8 g. and 50. 8 g.
grouped squally sbout the mesn of 41.8 g., we heve the
following data in comparison With the two parents end the
- Fl generation, assuming temporarily that this mid;class
may represent a Dr condiﬁion for sizeb(Weight) of fruits

- where a single size factor is concerned (Table 2)

Yell, Plum = Pond. Hypoth- Actual  F2 Mid-
‘ parent parent etical Fl FL class
Wi, 8.2 165.7 " 82.9 21.3 34,3
Dia, ' 2.4 7.3 4,8 3.4 3.5
No. lee., 2.0 9.6 5.3 3,1 3.4

liean of the Fl values of the two garents.

Difference of nld—class (50%) from

. Hypothetical Fl R Actual‘Fl ‘ ,
Weight - 50.6 g. or - 58,6 % +13.0g. or + 61 %
Diameter - 1,3 g.o0r -18.6% +« .1 g.or+ 2.9%

4,

Ne. locules - 1.9 g. or - 35.8% &+ .3 8. 0r« 9.77%

o
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It is thus clear thet the mid-class of the ¥2
does not re?resent a Dr condition,;since_;t ;ee;n excess
ef the actual FL in all three facuers con81dered and
extremely so in vespect to weight. It is slso clear that
the mid-class does 99?M?¢p?e???ffewh¥39t%¢tl¢e% FL condit-
ion which would be intﬁrm?die?e,betveen?heMPWQV?a?G@t?a
since it is markedly below this It is therefore impcss-
~ible to ccn31der from the data of the F2 thet we are -
deellng with a 51ng1e size- factor 1¢ the methed of est-
imation may be admitfed as correct for working purposes,

It thus appears from consideration of all three
classes assuned in the F2 that there sre no reasonshle
grounds for comsidering a single factor for sige as oper-
ative, Had such been the case it is probable that the
actusl segregation in the F2 would have given a grouping
‘of individuals which would at least have demonstrated a
probable Dr condition for the mid-group. '

| Graph 2 comprises a graphing of the data for
the quamtitative felation between the Fl gehe:ation and
the Yellow Plum and Ponderosa parents, w1th respect te
“ W?lght? and of the F2 generatlon with respect to the
same factor, for the three principal areas of the fres
quency polygon, the mid 50%, the lower 25% and the upper
- 25%. The_graph‘ehows.distinetlyAthatMWhile'the mean of
‘the F1 generation (21.3 g.) is in excess of the small

'pérent with respect to weight,,it is very far from inter-
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mediacy (the arithmetical mean of the two pavents, 82.5 g.),
but agproashgs,w%}?%°9%?_ﬁoﬁwcﬁ9§€¥¥1 the gecmetric mean, |
, 39,5 g. This agreesiwiﬁh the results found by Groth (3)

ind Perry (11), | ‘ | N
| ”,I?L%S;%nﬁi???t%ng;?Hrthe?;?e note from the
graph thet the dividion of the F2 into minimum, mid and
maximum clesses, when graphed according to the means of
thewsamé:;?h9ws‘%hvall,?h??ew?}%???sh?@ ?3995?W9V?r,?hﬁ
FL and over the small-sized parent, and not merely with
respect to the maximum size-class alone,

_ Whether the frequency curve represents a leg-
itimate expression of liendelian ??s?ega#i9ﬂ;in”the,32¢
é?,EQt;_i?ﬂqertaiPiy adequately displays the fact that
the totality of the F2 geﬁexaﬁion regerded from any
standpoint, is in excess of the Fl with respect to weight,
and_thaf inwnpwcase»does ;ﬁvshow segregation to the size»

of the large frzuited parent,
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TABLE NO. 1

, Dlstrzbutlon of plants of the F2 generatlon into size-classes
with respect to weight of fruits in grams, as related to the number of
locules per ovary and the dismeter of fruits in centimetres.

W _in G. No. of Plants.  Av. No. Loc. Av. Dia. OCm.

Hybrid No. III.

20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 = 79
80 - 89
90 - 99
100 -109
110 -119

=

HOOMNMHN&IO

Hybrid No. IV.

20 = 29 ) 3 2.9 3.3
30 - 39 10 3.5 3.8
40 - 49 9 4,1 4.2
50 - 59 2 4.9 4.9
60 - 69 1 608 ’ 5.4
710 = 79 1 7-0 549
80 - 89 1 Te2 6.6
Hybrid No. VIII.

10 - 19 4 55 3.2
20 - 29 0

30 - 39 1 ‘ 5560 © 4.3
40 - 49 0 .

50 - 59 1 6.4 5.3
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Deta for weight, diameter and number of locules grouped according
to areas on the frequency graph (Graph 1) representing (1) a minimum class,
32.8 g. and less; (2) a mid-class, 32.8 g. to 50.8 g.; (3) a maximum class,
50 8 g and aboveo ] .

Plant Plant No. No. Frults. ' Wi, - Dige - Logc.

(1) Mlnimum Class - ‘;2 8 -2 and lessz.

: szrid No. II1. ‘
6 12 378 ' 46.8 43

12 19 494 615 56
13 ﬂ 10 321 40.4 43
14 ~ T 206 25.8 27
26 - T 206 24.4 17
28 | 10 239 31.8 27
30 | 10 324 34.8 30

Hybrid No. IV,

6 ' | 14 389 51.5 39
11 o -9 280 35.9 30
14 7 209 25 .4 . 20
15 4 118 13.6 9
16 10 317 36.7 28
18 . 8 173 26.0 25

-25 - 14 336 - 46.0 40

Hybrid No. VIII. |
| 9 274 36.3 45

1
3 10 158 31.9 39
4 9 104 40.1 .19
5 19 252  48.0 50
6 10 125 26.9 40
Total: 19 198 24,1 o4 3.1

(Averzge) (Average) (Average)
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'TABLE NO. 2, continued.
Plant No. , No., Fruits. = Wi. Dia. Locs
(2) Mi.d-classﬂ-m(32.8 g. to 50.8 g.)

Hybrid No, III. o :
3 1 372 36.4 36.0

7 : 12 439 37.3 . 43.0
8 . 12 429 46,7 54,0
9 12 . 533 53.6 51.0
11 ' 5 ' 253 25.0 29
15 - 19 - 898 85.8 83
18 10 ' 335 38.1 31
21 : 5 _ 201 20.2° 14
22 10 : 455 44.5 45
24 o 9 410 40.9 38
27 6 276 28.1 25
31 : .10 419 T - 44.3 43
2 13 . 428 45.5 - 33
17 ‘ 7 230 2743 21
23 . 11 361 43.2 35

berid No. IV. 7
. 336 37.7 - 33

5 9
7 T 254 27.3 23
8 8 322 35.8 35
9 9 413 44.1 49
10 12 556 53.9 42
12 10 398 44.3 44
17 8 323 35.1 35
19 7 291 32.2 35
21 10 373 39.2 43
22 . 13 514 55.1 47
23 . 10 417 43.7 40
2T 10 - 3M 42.4 43
2 7 313 - 30.4 32
4 6 279 24.9 20
26 ' 9 306 36.3 34
Hybrid Neo. VIII.
0 0 0 0 0
Total: 31 295 ' 34.3 .4

(Average) (Av;rage) (A%E;age)
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TABLE NO. 2, céntinued.

© Plant Ne. . No. Fruits. W  Dia.  Loc.

(3) Maxiium Glaés - 520.8 5; and abéve).
Hybrid No. III.
19 - 8 4 476 40.5 - 38
20 . 9 473 . 40.9 37
1 | ' 13 167 - ' 66
4 : 9 598 - 56
5 8 885 - 53.2 64
10 ' 12 788 68.1 70
16 1 £ 429 . 55
25 : N : 546 ‘ 39.1 43
29 | 10 . 508 - 47.3 46
Hybrid No. IV. _
3 . 10 5712 523 48
13 S 918 66.7 80
20 5 315, - 27.0 = 34
24 5. L 56
HZbrid NO. VIIIQ
2 15 864 79.8 97
rwas Cowm s s

(Average) (4Average) (A&%ﬁ%ﬁe)'
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(2). Hybrid No, 6

The following_are the data fpr & cross between
Red‘Cherry and Yg;lcw Plumb AInvt@igkcase}the number of
plants involved in the Fl generation is 5, thewnumber‘of
fruits measured being 28, ~In the ¥2 generation the numbexr
of plants involved is 20, the number of fruits measured
164,

It_isufognd th&ﬁ the ylants fa;l_intc th@
follqwing classgs with :espect‘to>the’weights Qf fruits,

number of locules per ovary, and diameter of fruits (@raph 3)

Size-class No, plants Av, No. loc, Av, Dia,
0 -9 g, 3 2 ‘ 2.2 cm,

10 - 19 il . 3.1 2.9

20 - 29 & 4.4 3.8

The mean fruit values are as follows: . Weight, 17 grams;
Fe. locules, 3,2; Diameter, 2,9,

Now teking as before the group of pl&nts occupy-
ing the mid + aréa of the grayh and distributed equally
on either side of the mean, we have as averages: weight
16,6 g.,; no. locules 3.1; diameter 3,0 cm. There were
1l variates which fell within this mid group, - & littlw
over haif the total distributign - and these werse found
in a range of weights from 12 ta 22 graums,

Taking the 3 variates in the minimum class,
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0 - 12 graus, we have avevages as follows: welgnt 8.4 g.;
ne. loculgs 2; diameter”2,3 cm, »In the maximum glasgz
from‘22 grams_plus, the averages are ! weight 26.9 g.;
no, locules 4,7; diamete: 3.9 cm,

In the Fl the averages for these charagters are
a8 fqllows (measurements of 28 fruits from 5Vplants);
Wedght 9.8 grams; no, locules 2.5; diameter 2,4 cm.

‘ Summarizing the‘déta”for the two parental
types (Table 5), the F; and the F2, thé latter distri-
buted in the three artificial’grogps as stated f;om»the
frequency distribution as to weight of fruits, we have

& table as follows:

W, Ne, loc, Dia,
‘Red Cherry 5.3 2 1.5
Yellow Plum g.2 2 2,2
Pl 9.8 2.5 2.2
F2 lower 25 % 8.4 2 2.3
F2 mid 50 % . 16,6 3.1 3.0
F2 upper 25 % 26,9 4,7 3.9

It thus appears thatrthe size factor or factors for the

1arger (¥ellow Plum) parent dominate in the ?1, the

average being somewhat in excess of the larger sized parent,
The ¥2 generation shoWs an astonishing bvehaviour

in respect to all three of the facters determined, Only

the lower 25 per cent of the freguency distribution for

welghts approximated te the Fl and teo the larger fruited

parent, the mid 50 percent beiﬁg approximately 50 per cént

in excess as to weilght, number of locules and diameter of



- 26 =

fruits, and the upper 25 per cent attaining a weight nearly
three times that of the Fl and the Yellow Plum parent, and

nearly_twqfthirds in egcgssrof the Fl as to number of loc-

ules and diameter of fruits,

It is impqgsible ﬁo explainﬂthis'béhayiou;_pf the
72 on the basis of the material at hend. The only analogy
in other investigatigns gccessiblewis in the statement of
Groth (3) pg. 60, "In this cross we have 96 F2 individuals
- and we‘should/thus expect abqgtul5“plants w;th‘qurant‘size
fruits, but we found nene even approaching it in smallness
of size, the swallest averaging 15 cm, instead of 11,

It may be noted that 15 cm,'is-beyond the range of fluct?
uwation of the Currant size even in individual fruits, "
The above is from the cross Currant by Peach,

The only condlusion possible tc draw is a hy-
pothesis fhat there may be multiple complementary factors
for size, the recombination of which in the ¥2 may give
an excess in Weight, number of locules, and diameter of
fruits over the FL and the larger sized parent., There is
~evidently no question of heterésis, but recombination of
factors which must_bévmultiple in character and possibly
complementary in order to preduce such an extraordinary
result in the ¥F2, | |
‘ This behaviour, however, is substantially the
same as the behaviour of hybrids Nos, III, IV dnd VIII,

crosses invelving Yellow Plum as the small sized parent



e

and Ponderesa as the largg_sized parent.,

I will be interesting to réprodgce“hereMﬁhe.
figurgsqur Hybr;ds I11, ;V and VI;E in_the Same manner
as for the Red Cherry_f Yellow Plum cross above, for

prurposes of comparison,

' ' . Weight Ne. locules Diameéter
- Yellow Plum 2.4 2 : 2.4
Ponderosa 165.7 9.6 7¢3
FL o 21.3 3.1 3.4
F2 lower 25 % 23.4 3.2 3.4
F2 mid 25 % 40.8 4,0 4,1
F2 upper 25 % 70,4 5.9 5.5

It»is thus apparent that the small size—factor or factqrs
functioning in the case of the Yellow Plum pargnt ad the
Red Cherry parent are somewhat similar in their que,of
operation to that in the Plum - Ponderosa crosses,

Graph 4 expresses the data for the relation be-
tween the Fi generation ahd the Red Cherry and Yellow Plum
varents with réspect,to weight, and ofvthe F2>generation
with respect to weight for the minimum, mid and ma.x 1 mur
classes of the frequency curve, It shows the mean of the
Fl generation to be in‘excess Qf the mean of both‘parents, |
‘which result is quite dissimilar from that shoﬁn in.Graph 2.
The F2 generation, however, similarly to Graph 2, 1is in ex-
cess of the Fl, with the exception of the minimum group,
which is below the mean of‘the Yellow Plunm (larger—fruited-
parent) but condiderably above the mean of the Red Cherry

(the smgller-fruited parent),
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(3). Hybrid No. VIII.

~In this cross, Golden Pondeross X Red Cherxy,
the number of plants involved in the FL generation is 6,
the number of fruits measured being 59. In the F2 gen-
eration the number of plants invoived is 16 and the
number of fruits measured 166, ' |

Within the classgs 14.9 g. to 24.5 g, of the
72 generation} comprisihg that portion (%)'of the total
area_of the graph‘(Graph 5) lying equally onkeither side
of the mean, there are i2 plants, somewhat over one—h@lf
the total muwber (16). In the.minimum‘25 % of the graph .
lying from 0 to 22 (Wéight‘of fruits in grams) there was
-1 plant (With 9 fruits) and in the wmaximum olass from
32 to 4§ grams there were 3 plants (25 fruits). It is
thus aparent that in the one-half area of the graph lying
to either side of the mean there are not greatly exceeding
one-half the total number of plants in theAdistribﬁtion
series, In the ﬁaximum class, the total number 3 is ex-
ceedingly close to 25 % (4) of the total number of plants
in the Series. Allcwing‘througﬁ:%or the}small number
of variates involived, it is sufficiéntly ciear that the
distribution is normal enough with respect to the‘mean to
be available for estimation so far as the same can be
based upon a biometric treatment of the material,

In the mid-group of variates grouped around tﬁe

mean of 22,3 grams {weight of fruits) there are 12
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individuals having averages as fqllows; number‘of\locu;es
3;3; digmeﬁer“3.2 cm.; thentgta;wmean value for number
gfwlpculesAgnddiamete?_of“fruits_in the entire Fg‘segreg-
aticn{is 3.7 and 3.5 respeqtively. These mean valyes
differ from the mean values for the 50 % mid-class by 12 %
and 9 % respectively. Allowing 10'% for experimental
efror invthe case Qf small numbers, it appears,_:qughly”‘
speaking, that'it>is,pos$ible to acgepf a grgu@ing aropnd
the_mean'of‘weight_(ZQ g.) as a basid for examining the
distribution of the 50 % mid-class With_respéct to the
freguency distributiqn of weight of fruits, as in the
previous case, instead.of using the 50% group surrounding
the true means of 3,7 and 3.5 for number of locules and
diameter of fruits, respectively,.

The purpose of this alignment is to make as
close a comparison as possible, as in ﬁ@e previous case
of the distribution, and hence the possible segregation
0of the individuals in a frequency'graﬁh of wéights,using
this as a base, with respect to whatever segregation may
be indicated of a Mendelian character, with regard to
the number of locules and diameter of fruits;

Examining in like manner the individuals in a
fregquency graph for weights lying_from 1 to 12 grams (the
presumed lower 25 % of a lendelian segregation) and the
individuals from 32Igrams on, we have the following
‘results, which are now tabulated together with the mid-

groun.



Varistes in the minimum (approximstely) 25 %, the mid-
H0 % and the maximum 25 % of the total frequency dist-
ribution as to weight of fruits in grams,

Weight &. No, lcc. Dia, cm,
0 - 12 lower 9.4 : 2.3 2.9
12 - 32 mid 20,2 ( 343 3.2
32 - 45  meximun 41,5 5,6 5.1

It'isvmgw necessary to compare the abovglprej
sumed distribution in thg‘FZ as respegts lpcules per ovary
and diameﬁer of.fruits, with the parentél averages and the
Fl for these factarg. For the parents, only‘the Red Cherry
data are available directly. These are as follows:

o fruits, 10; Weight 5.3 g.; No. loc. 2; Dia. 1.5 cu,

The values for the Ponderosa parent, while not obtainable
directly, ¢an be taken as previously Stated, from the Fl
generation of Hybrids Nes. I and II, being crosses between
Golden Ponderosa and Red Peonderosa .and the reciprocal. It
is obvious that in this cress no values are introduced but
those appertaining to the size-type of Ponderosa, since the
differences are only celor differences., From an average of
the ¥l data for Hybrids I and II then, we have the following
valiuves: Weight 155.7 g.; no. locules 9.6; diameter 7.3.
The data for the Fl generation, obtained from 59 fruits
ffom 6 plants, are as follows: Weight 12.6; ne, locules
2.5; diameter 2.8, |

Golden Ponderosa. X Red Cherry cross, taken as intermediate
between the two parent types, and domparing these yalues

- with the actual values as found, we have as follows:



- o Weight Yeo. locules Diameter
Ponderosa 16%° 9.5 74
Red Cherry 5.3 2.0 1.5
FL as found 12.6 2.5 2.8
F1l intermediate 35,2 5.8 4.5

It is thus seen from the above table, that the
Fl generafiqp‘is‘not at_all‘;ntermed;aﬁg.either with res-
pect’tp weight? number of locuies or diameter of the’fruits,
between the Ponderogauparent and ﬁhe_Red Cherry parent, but
inclines decidedly toward the dominance of the Red Cherry
type.

Assumiﬂg deinance‘of the Red‘Qherry type as to.
number of locules per ovary and_diamgtér, 75 %ycf the T2
should appraxim&te toward the Red Cherry_ty@e in respec to
these characters, if a single size-factor were operative,
Taking thelower 25 % as representing the dominance of the
Red Cherry fruit size, and the mid 50 % of the F2 as
representing a possible Mendelian distribution for dominance
(DD - Dr), we find that the averages forvﬁhese‘two classes
Withbrespect to  number Qf loculesvper Qvary and diameter
of fruits are 2.8 and 3.0 respectively. The differences
beﬁwéen these averages and the actual“valges of therFl for
the same two characters amount to .3 and .2, or a difference
of plus 10 % and plus X8x% 7 % in the two cases, which is
within the limits of Xz allowable‘esperimental error,
However, the upper 25 % vatﬁe classvdistribution should
xepresent approximately the type of the Ponderosa parent,

and in no case does it do so, The highest weight in the
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¥2 generation is 24.4 gras, the highest nwaber of locules
p¢:>gv§:y»§f2 and}the'grgatest”diameter‘5.5 cm., the
aversges being 40.6 grams Zor weight, 5.6 locules pes
ovary and 5.1 cm. diameter., It must be assumed shat
the reason for the irregularity in this distribution with
respect to the higher values may well be due to the
Linited mumber of plants, and therefore necesserily of
fruits available in the ¥2, the number of plants being
only 16, sith an average of 10 fruits per plant.

It is menifest that a‘very'mgch‘larggr‘numbgr of plants and
fruits would have rendered it more likely that & sat-
isfactory distribution series would have been found. At
all events the data at hand indiecate marked dpminanoe_éf
the Red Cherry type as to welght and partial dominancekasl
to number of locules per ovary and the diameter_of fruits,

| Graph 6 represents a graphing of the data sim-
ilarly to Graph 4 Tor the quanfitatiVe relétion between the
Fl generation and the Red Cherry and Pondercsa parents
with respect to»weight, and of the‘FZ gene:at;onbwith pes;
pect to mean Wéightiqf the minimum, mid and maximum classes
of the frequehcy curve, Itbshows‘the mean‘of thewF;}gen;
eration as in the case of Hybrid Neo. VI @o be_shmewhat in
excess of the mean, of the smaller parent, but does not
show in the least an intermediate conditioen., The F2
generation, similarly to Graphs 2 and 4 shows as excess over

the ¥F1L, with theAéxception of the minimum group,
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TABLE NO. 4.

Deta for weight, diemeter and number of locules grouped -
according to areas on the frequency graph (Graph 3) representing (1)
g minimum class, O - 12 g.; (2) a mid=class, 12-32 g.; (3) & maximum
class, 32 g. and above. :

Plant Ng. No. Fruits. Wie Diae No. Loce
Hybrid No. VII.:
(1) Minimum Class, O - 12 g.
5 9 9.4 2.9 2.3
(2) Mid-Class, 12-32 g |
10 193 33.7 32

1
2 10 180 31 32
4 6 145 20.9 25
6 17 480 6562 67
7 7 117 20.5 27
8 17 268 48.5 51
10 14 258 43.3 40
11 7 208 27 «3 30
12 11 232 37.4 35
13 15 282 49 39
14 10 138 27.8 29
16 8 162 25.7 25
(3) Meximum Class, 32 g. and above.
¥ 10 444 50.5 56
9 390 48 56

9
15 6 204 26.5 30
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52 generation is 44.4 graus, the highest mumer of looules
per‘oygry_§’2 and'the‘greatest‘diameter)E.j cm,, the
averages being 40.6 grams for weight, 5.6 locules per
ovary and 5.1 om. diameter. It mist be asswied shat
the reason for the irregularity in this distribution with
respect to the higher values may well be due to the
limited number of_planps,_and_phgrefgre necessafi;y of
fruits available in the 2, the number of plants being
only 16,'sith’an”ave:age.of L0 fruits per plant,
It is manifest_that’ayvgry’mgch ;arggr’number of plants and
fruits would have rendered it more likely that a sat-
isfactory distribution series would have been found. At
all events the data at hand indiaate marked dpninance éf
the Red Cherry type as to welght and partial dominance as
to number of locules per ovary and the diameterkofkfruits.

Graph 6 represents a graphing of the data sim-
ilarly to Graph 4 for the quaﬁfitative relétion between the
Fl generation and the Red Cherry and Pondercsa parenis
with respect to weight, and of the ¥2 generation with res-
pect to mean weight Qf the‘minimum, midvand maximum classes
pf the frequehcy curve, It shows the mean of the Fl‘gene
eration as in the case of Hybrid No.‘VI to be sbmewhat in
excess of the mean, of the smaller parent,vbut does not
show in the least an intermediate QOﬂdition. The F2
generation, similarly to Graphs 2 and 4 shows as excess over

the ¥l, with the exception of the minimum group,
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TABLE NO. 3.

Digtribution of plants of the Fp generation into size-classes
with respect to the weight of fruits in grams as related to the number of
locules per ovary and the dismeter of the fruits in centimetrese.

Wee In G. No. of Plants. Av. No. Loc. Av. Dia. Cm.

E}Lbri 4 No. VII.

0- 9 1 2.3 2.9
10 = 19 7 2.4 2.3
20 - 29 [ 3.7 3.4
30 = 39 1 5.0 4ed
40 - 49 2 5.9 5.4
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TABLE NQ. 4.

Data for weight, dismester and number of locules grouped
according to areas on the frequency graph {Graph 3) representing (1)
e minimum class, O - 12 g.; (2) a mid-class, 12-32 g.; (3) a maximum
class, 32 g. and above.

Plant No. No. Fruits. ﬁe Dias No. Loce

Hybrid No. VII.
(1) Minimum Class, O - 12 g.
5 9 9.4 2.9 2.3
(2) Uid-Class, 12-32 g. |
107 193 33.7 32

1

2 10 180 31 32
4 6 145 20.9 25
6 17 480 65.2 67
7 7 117 20.5 27
8 17 268 485 51
10 14 258 43 .3 40
11 7 208 273 30
12 11 232 37.4 35
13 15 282 49 39
14 10 138 27.8 29
16 8 162 25.7 25

(3) Maximum Class, 32 g. and above.

L1 10 444 5045 56
9 9 390 48 56

15 6 204 26.5 30



Gﬁra(:)h )
Hybrid No. 7

The absc;ssae represcnl’ the weighfs of fru:l‘é

B

in drams accor—d.mg To classes, the no. of
s locoles pen— ovary and dhe dmmefers fruks
éé in Cem, bemq ploﬁ@d across the graph f—-or
re wtld'hfs 'f'o The sam e Scale.
[4

3

av.no. of locules per ovary
~av. diameter 1a  cm,

N ow\‘ber of plan ts

Nomber

° 10 20 30 46 50
s 15 29 3 a9 &9

..Jize ~classes by weight in grams







5

In addition to the data already presented, an
extensive attempt was made to determine whether any Te-
.lation might exist between“thgv@umber éf“segds produced
by the fruits of,the FL generaticn;énd by those of the
parents. It socon becamé“évident that the ranggvof variation
of the number of seeds from the diife:ent‘fruits of the same
plant was so great as to render»ﬁhe seed number quite
unsuitable fo:vout pprpqge.m‘lndegd’it'is‘possible jor
one of the small‘tomatogs,_e,gg Cherry, to possess as
manvaeeds as quite a large example of the large Ponderosa
type.

In the Fl the seeds were counted of 189 fruits
from 36 plants of 7 crosses, In the F2 273 fruits from
29 plants were employed, On comparing the results of the
Il from crosses between parents having large and small-

sized fruits, no general conclusion could be drawn,



Iv. Summary

1. The paper deals with an invesbigation of
size inheritance in sgvep_tgmatoucrpsses invélving large
and sma;l'frui#ed‘parenﬁs,'the' daﬁa}for size being in-
terpreted in terms of weight of fruits in grams,

2. In ald the crosses involving a large size
(Ponderosa) and a smali‘size‘(Yellow_E;um or Red Cherry)
the mean‘qf thg Fl.shows an excess over the‘mean ofﬂ@he
smali-éized parent, but in ne case approaches the aritih-
metical mean between the two‘parents; In a cross between
parents of lesg dissimilar size (Red Cherry X Yellow Plum)
the mean of the ¥l is very slightly in excess of the mean

of the larger parent,

3. The number of plants pf the ¥2 generation
was too small to allow adequately for the calculation of
the segregation of Méndelian charagters. It was’decided,
therefore, to express the results in frequency grapps, S0
as ?o demohstrate viometrically Whatever segregation_might
be operative., These graphs show, whén_the lgrge’(PQnderosa)
and small (Cherry or Plum)types are involved,_that the mid
and maximum size-classes exceed the mean of the Fl, and
mareover,»in one case the minimum size-class does so. In

no instance was any segregation to the small-sized parent

evident, When parents of not such great size difference -
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(Cherry and Plum) are imvolved, the mid and meximum
size clagses’also_excee@ the‘mean of thevﬂl and the min-
imum s;ze-class_falls only»slightly belgwtit,”in’this :é—
spect reSembling one of the Cherry X Ponderosa cresses,

Graph 6,

4. Yo definite conclusion as to the nuiber of
size factors operating in the varlous crosses can be drawn
from this investigation. It is evident, however, that the
factors of the small perental type are noticeably dominant
Qver_thoge of theAlargeﬂpareptal’type," Nowhere is there
dpminance’of the larg§vpar¢ntal type in'the Fl, and ne
indication_of intermediacy;kbln all grosges'the sma;l-sized
parent»approaches domplete dominance,rbut falls’shprt of it
sufficiently to demenstrate that we are not concerned with

& single deminant size-factor,

5. The data from this investigation agree tQ a
certain extent with the findings of Groth and Perry, that
the nean of the‘Fl ip tcmatp crosses invglv;ng maximpmrsize
differences more nearly approaches the gecometrical shan the

arithmetical mean of the twe parents,

6. Extensive counting showed the variation in
seed numbers of the fruits from one plant‘to'be so great that
it is impessible to obtéin any general conclusion‘from suqh
data.L This phase of the problem cbviously requires special

investigation,
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TABLE NO. 5.

Parental Data.

Plant No. . No. Fruits. Wt. Vole. Cells. Dia. Seeds.

Yellow Plume'_

1 6 0.2 10.5 2 2.4 13

2 3 6.3 6.3 2 2 64

3 9 11.3 13.5 2 2.4 794
Red Cherry.

1 10 52.5 55 2 1.5 86

Pondercga.

Derived from the data for the Fj generation of Hybrids I
and II {Crosses of Golden Ponderosa by Red Ponderosa and the reciprocal).
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TABLE NO. 4.
~ Hybrid No. I. Golden Ponderosa x Red Ponderosa.
Plant No. No. Fruits. Av. Wt. Av. Vol Av.No.Loc. Av. Dia. Av.NofSeads.
F1
1 4 13745 141 10.2 6.8 107
2 4 158 166.5 9.5 beb 105
3 1 127 149 11 7 , 106
4 1 140 140 11 7.2 45
5 8 131.2 135 8.2 7.3 67
Fg
1l 4 97 100 7.5 66
2 7 146 146 8 7.7 135
3 3 17 77 8 5.9
4 5 54 55 7.8 5.5
5 7 154 154 11.2 7.9 1895
6 5 154 © 154 8.2 7.2
7 8 169 169 9.7 7.8
-8 14 106.1 107 7 6.5 155
9 4 136.5 143.5 7 6.7
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TABLE NO. 7.
Hybrid No. II. Red Ponderosa x Golden Ponderosa.

Plant No. No. Fruits. Av. Wt. Av. Vol. Av. No. Loc. Av. Dis. Av. No. Seeds

F1
1 3 131 132.4 7.6 5.1 94
2 4 181.2 182.5 8.7 8.7 154
3 1 210 210 7 9.5 218
4 3 130 125.3 8.6 6.8 41
5 2 305 305 14 9.5 283
F2
1 2 126.5 137.5 6o5 7.4
2 12 86 85.8 6.5 6.1
3 9 144.7 146.4 7.1 7.5
4 6 156.8 161.3 10.6 7.6
5 5 186.2 189 9.2 8.2 150
6 8 166.3 167 7.5 8.2
7 5 119 121.2 6.4 6.5
8 8 95.3 97.1 7.9 6.4
9 5 112.5 130.6 7 7.3
10 14 95 9543 T.2 6.4
11 8 163.2 183.4 T+9 8.2 117.9
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TABLE NQ. 8.

Hybrid No. III, _ 'Golden Ponderosa x Yellow Plum.

Plant No. No. Fruits. Ave Wt Av. Vol. Av. No. Loc. Av. Dia. Av. No. Seeds.

F1
1 2 21.5 25.5 3.5 3.7 101
2 2 12.5 132 7345 3.2 93
3 7 24.7 261 3.7 1.8 104
4 1 14 15 4 3 131
5 2 22.7 28.5 3 4,5 56
F2
1 13 89.7 82.6 5
2 13 32.9 35.1 2.5 3.1 111
3 10 37.2 40.2 3.6 3.3
4 9 65.3 71.3 6.2 7.6
5 8 - 110.6 111.5 8 6.6 168
6 12 31.5 30.9 3.5 3.9
1 12 36.5 36.7 3.5 3.9
8 12 35.7 35.3 4.5 3.9
9 12 44 .4 43.4 4.4 4.4
10 ' 12 ’ 65 06 65 508 6.6
11 5 50.6 52.8 5.8 5
12 19 26 26.8 2.9 3.2 91
13 10 32.1 33.4 4.3 4.4
14 7 29.2 29.8 3.9 3.6
15 19 47.2 47.2 4.3 4.5 191
16 7 81.2 82.8 7.8 6.1
17 T 32.8 33.7 3 3.9
18 10 33.5 3349 3.1 3.8 172.7
19 8 59.5 6046 4.2 5.6
20 9 52.5 52.6 4.1 4.5
21 5 40,2 40 2.8 4.4
22 10 45.5 45.1 4.5 4.4
23 11 32.8 33 3.1 3.9
24 9 45.5 45.3 4.2 4.5
25 7 78 78 6.1 5.5 225
26 7 29.4 30 2.4 . 3
27 6 49 48.8 4.1 4.3
28 10 - 23.9 25 2.7 3.1
29 10 : v5008 4909 4-6 4'.4
30 10 32.4 34.5 3 3.1 120
31 10 41.9 40.9 4.3 4e4
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‘ J ’ TABLE NOC. 2f
thrid No. IV. Yellow Plum x  Golden Ponderosa.

.ant No. No. Fruits. Av. Wt. Av. Vol. Av. No. Loc. Av. Dia. Av. No. Seeds.

1 6 28.3 28.7 2.6 3.6 105
2 5 277 27 o4 3 3.9 , 80
3 1 37.5 54 4 4.5 141
4 12 23.7 25.5 2.9 3.4 76
5 3 27.3 27.3 3.3 4 82
6 5 30.5 34.2 3.2 3e2 96
Fa
1 9 50.3 46.5 5 4.5
2 7 44,7 45 .7 4.5 4.3
3 10 57.2 57.4 4.8 5.2
4 6 46.5 44.3 3.3 3.1
5 9 34 34,2 3.3 4.1
6 14 27.7 28 2.7 3.6
7 7 36.2 37.5 3.2 2.9
8 8 40.2 403 4.3 4.4
9 9 45 .8 46,2 5.4 4.9
10 12 46.3 46,7 3.5 4.3 150.7
11 9 - 31.1 32.2 3.3 3.9
12 10 39.8 40.1 4.4 4.4
13 11 83. 84 7.2 6.6 232
14 7 29.8 31.5 2.9 3.6 78
15 4 29.5 30.2 2.2 3.4
15 10 31.7 31.9 2.8 3.6
17 8 4043 40.3 4.3 4.3
18 8 : 21.5 22.3 3.1 3.2
19 7 38.7 39.1 5 4.6
20 5 63 . 6l.4 6.8 5.4
21 10 37.3 36.4 4.3 3¢9 115
22 13 39.5 39.8 . 3.6 4.2
23 10 41.7 42.1 4 4.3
24 8 77.2 776 7 569
25 14 24 24,7 2.9 3.2
26 9 34 34 3.7 4
27 10 37.7 37.7 403 4.2
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TABLE NO. 10.

lybrid No. VI. Red Cherry x  Yellow Plum.

“ant No. Ne. Fruits. Av. Wi. Av. Vol.  Av. Ne. Loce Av. Dia. Av. No. Seeds.

Fl '
1 6 7.3 3.9 2 2.5 56"
2 9 11.9 11.6 3.1 2.8 67
3 2 15.5 14.5 2.5 2.7 62
4 9 4 3.8 2 1.5 , 41
5 2 lO., 1105 302 207 ’ 55
o
1 12 25.8 27.1 . 4.3 3.7
2 1c 16 17.4 3.6 2.9
'3 7 12.8 13.7 3.4 2.8
4 9 14.2 14,4 3.2 2.8
5 8 26.5 28.9 7.6 4.2 152
6 5 10.4 T 12.2 2.6 2.6
7 10 19.6 20.6 3.2 363
8 17 13.4 12.5 2.7 2.7
9 10 18 18 - 3.6 . 3.1 143
10 5 23.8 24.2 3.4 3.6
11 6 29.1 29.1 4.1 3.9
12 8 12.7 12.6 242 2.8
13 8 18.2 . 18.6 3 3.2
14 6 19.5 19.6 3.3 3.3
15 10 9.3 9.2 2 2.4
16 10 20.7 21.1 2.9 2.2 83
17 9 6.7 , 6.7 2 2.1 68
19 7 1 29.2 29,5 4.2 4
20 i 9.1 9.1 2 2.3
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TABLE NO. 11.

Hybrid No. VII. Gdlden Ponderose. x Red Cherry.

Plant No. No. Fruits. Av. Wt. Av. Vol. Av. No. Loc. Av. Dia. Av. No. Seceds

Fi
1 8 13.7 15.6 2.5 3 71
2 6 10.5 12.2 2.6 2.6 71
3. 7 13.5 14 2.4 3.3 74
4 9 10.7 10.8 2.4 2.7 67
5 15 14.1 16.2 2.6 2.9 79
6 14 13.6 13.7 2.8 2.8 67
F2
1 10 19.3 19.7 3.2 3.3 98
2 10 . 18 1803 : 392 : 301 ?8
3 10 44.4 45.6 5.6 5.5
4 6 24.} 24,1 4.1 3.4
5 9 9.4 10 2.3 2.9
6 17 28.2 28.5 3.9 3.2
7 T 16.7 17.4 3.9 3.9
- 8 17 15.7 16 3 2.8
9 9 43.2 44 .4 6.2 5.3
- 10 14 1804 ) 19 208 3
11 7 29.7 29.2 4,2 3.9 69
12 11 21 21 3.1 3.4 129
13 15 18.9 19.3 2.6 3.2 73
14 10 13.8 13.6 2.9 2.7
15 ‘ 6 34  34.6 5. 4ob 51
16 8 20.2 20.7 3.1 32
Ave 3.7 3.5
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TABLE NO, 12.

ybrid No. VIII. Red Ponderose. x Yellow Plum.

Lant No. No. Fruitse. Av. Wh. Av. Vol. Ave No. Lioce. Av. Dia. Av. No? Seedse.

F1
1 2 5.5 9 2 2 75
2 13 12.3 13 3 3.1 52.5
3 8 14.6 16.8 2.8 3 - 88.5
4 4 24.9 25.3 3.2 3.5 93
Fa
S | 9 . 30.4 3066 5 4.3
2 15 ' 57.6 60.6 bod 5.3 105
4 9 11.5 ©11e3 2.1 4.4 93
5 19 13.2 13 11.8 2.5
6 10 12.5 12.5 4 2.6
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A PRELIMINARY RECORD OF THE LICHENS OF MAWITOBA

The follewing list. comprises ever seventy lichens
which have'been collected in different pérts of Manitoba,
There has been up: to the present no published information
éoncerning the lichens which are to be found in the province,
and it was thought advisable to make this preliminary record
even though it must represent only a small percentage of the
large numbef that most probably occur, The collection has
been made by the writer during the last fhree;years and perm-
anent specimens of each are now in the herbarium of the
University,

The various localities are fairly representative
of the different parts of the preovince and inclﬁde: Indian
Bay, which is in southeastern Manitoba, Victoria Beach,
barberry, Treesbank, Norway House, and all the districts in
the viciniﬁy of Winnipég. Specimens found at Kenora are also
included, because its flora is almest identical with thagéf
Indian Bay, and some specimens found there have noﬁ yet been
obtained aotuaily on this side of the boundary line,
The genera are listed in alphabetical order, not according to
the families to which they belong., This seemed the wiser plan
in view of the incompleteness of ﬁhe'list. A short deecription
of the macroscopic characters of each lichen isg given, together
with a short ecological note,

luch help in the idehtificatien of the specimens has
been given me by Dr, Fink of Miami University, and his book,
"The Lichens of Minneéota" hag been of great value, It is hoped

thét shortly a more complete record will be ready for publication,



A PRELIMINARY LIST OF THE LICHENS OF MANITOBA

Arthonia le01deela Nyl,

Thallus rale to sea green, thin, continuous, in
uneven patches 5 to 25 mm, in diameter, looking something
like a green meould, ‘Apgthgcia dérk brown or black, num-
erous, plane or somewhat éonvex, very small, immersed or
adnate,

Occurs on trees, especially hawthorne and plum,
and on old wood., Found at Charleswood, Bird's Hill, I, A,C.,

Indian Bay, Kenera;

Buellia parasems. Ach,

,,,,,,,,,,,,,,,,,,,

Thallus thin, smeoth and fairly continuous, be-
- ecoming rough or granulate, sea green or ashy white,
Apothecia very tlny to medium size, sessile or adnate, the
disk flat and sarrcunded by a thin black exciple.

Occurs on trees and dead weod, Found at Kenora,

on trunk of Balsam fir,

Calicium pelyporaeum Ny

,,,,,,,,,,,,,,,,,,,,

Parasitlc and ne thallus dlstlnguxshable, stipes

dark brown to black in color, 0,7 to 1 mm, in length,

Apothecia small or minute, .1 to .3 mm, acress, disk flat,
Occurs on fungi: Daedalea unictlor and Poly-

perus  pargamenus, Found'at:M;EA_ C. and City Park, . ‘ |

I3



Catillaria globulosa (Floerke) T. Fries
patches, apothecia numerous, minuteaand black in coler, -
Qccurs on bark of trees., TFound on balsam fir,

Victoria Béach.

Catillaria micrococca (Koerb.) Fink.

Crusted olive gfeen wérty looking thallus, dotted
with minute brown apothecia.

On bark of Tamarack or Jack Pine. Found at M, A, C

-

Cetraria aurescens Tuck.

. Thallus foliose, middle-sized to small, 15 to 60
mm, in diameter., Surface quite smooth, Sinueusly lobed,
the lobes much cleft, with crisped ascendént margins;
Straw colored to sea green or yellow above, pale yellow
below, with fibrils, Apothecia 1 to 7 mm, in diameter,
sub-pedicellate on margins of lobes, disk brown, concave,
with thalloid margin crenulate, |

Occurs on conifers, cedars, birch, etc, Found

at Indian Bay on old birch log.

Cetraria @iliaris (Ach,) Tﬁck.

H/”“"uiﬁéiiﬁé'foliose; 25 to 50 mm, in diamefer, much
lebed, narrow, margins crenate and bearing scattered cilia
vor fibrils. Olive green to dark brownish above, lighter

brown below, Apothecia 1,5 to 2 mm., in diameter, sessile
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on the margins of the lobes, usually somewhat concave,
’dlSﬁ light or olive brOWn, margln crenulate,
Occurs on trees and old wood, Found in tamarack'

swamp at Bird's Hill, andﬁon tamarack at Simpson's, Indian

Bay,

Cetraria islendica (L.) Ach.

,,,,,,,,,,,,,,,,,,,,,,,

Thallus tufted fruticose and subfoliose, rigid,

1aciniate, lobes often greoved or canaliculate, margins
bearing cilia or spinules, Whitish soredia occur along
the graoves; the thallus is dark olive brown in color, be-
coming lighter at the base, 3 to 8 cm. in length. (Spec-
imens from Iceland are much larger ) Apothecia from 1 to
8 mm,, sessile at tips of lobes, with thalloid mergin
entire or c:enulaﬁe. Disk brownbor chestnut, irregular in
shape,

Occurs usually in cecld regions, on humus over

rocks, or on dry ground, TFound at Treesbank , on dry

prairie ground,

Cetrarla Jjuniperina (Scep.) Ach.

Thallus follose, small to middle- sized, 15 to 50

mm; in diameter, with crowded crisped ascendant lobes,
greenish to straw colored above and pale yellow bélow, often
bright ye;low toward the margins of the lobes, these

covered with bright yeliaw'soredia. Apothecia 2 to 6 mm,

in diameter, rare, disk chestnut brown,



Common on trees and cld wood, especilally in swamps,

found at Indian Bay, Birds' Hill, Kenora,

Cladonia alvestris (L) Rabenh,
jJ'A"{ﬂlﬁfiméf&‘éhallﬁs rarely present, crustose, thin
irregular and clumped or scattered verrucae; straw colored,
Podetia arise from these, or from old pedetia, 5 to 20 cm,
long, .5 to 2 wmh, in diameter, sab-cylindrical, dilated in
axils, cupless, sometimes sub-dichotomously, commonly
radiately or fasciculately branched, one usually taller
than the others, Occurs iﬁ dense clusters, whitish or
straw-colored, apices subulate or radiately spinose or
straight. Apothecia tiny, .3 to .5 mm, in diameter, found
in dense corymbs at apices of branches, solitary or
clustered, light to darkish brown,

Qccurs on earth over rocks, among mess, in rock
: cre#ices, or on sandy seil under pine and épruce treés.
Almost always associated with C, rangiferina, often with
Stereocaulon paschale, Found at Indian Bay, Peint du Beis,

Kenora,

Cladonia cocecifera (L,) Willd.

N R

Primary thallus usually persistent as irregular

crenate flat squamules, light te sea green abeove, whitish
below, Podetia arise from surface of primaty thallus,.4 to
50 mm, long, cup-bearing, cylindrical or turbinate, erect

corticate, ashy to sea green; cups gradually or abruptly




\
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dilated; may - be obliqué, sub—entire,.dentate; or proliferate
with 1 to 4 proliferations rising from margin of cup,
Apothecia vary in size, may be clustered or solitafy on
apices of preoliferations, or sessile on margin of cup,
scarlét.

Occurs on earth, humus 6r sandy soil, under pine
or spruce trees or in bogs on old and rotten wood, Fpund

at Indian Bay, Kenora,

Oladoala crlstatella Tuek,

PrlmarJ thallus usually persistent, incised crenate

small squamules, flat, scattered or clustered, Sea green
;to pale yellow above, whitish below., Podetia arise solitary
or clustered, from surface of squamules, 4 to 25 mm, long,
enlarged toward apex, without cups, branbhes short and
apices termimated by apothecia, the latter clustered or
“solitary, medium sized or small, convex, immargihate,
scarlet, |

Occurs on old wood and earth,.especially recently
burned areas, luch commoner than C. coccifera, but often
assoéiaéed with it, Found at Indian Bay, Kenora, Point du

Beis, Carberry, Charleswood, Bird's Hill,

Cladonia deformis (L,) Heffnm,

im?rv thallus usual ly dies away, when present

I‘J

is

‘conposed of incised crenate or leobed medium sized squam-

ules, 2 toe 7 mm, long and wide, ascending or depressed,
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scattered or clustered, sea green above, sométimesﬂlight
red at basey paler below, Podetia arise from surface of | \
squamules, 20 to 80 cm., in leﬁgth, subcylindrical or el-
ongate turbinafe, scyﬁhifarm; or rarely cupless, erect and
/partly and uniformly seredizte; lower rart squamulese,
straw ceclored to sea gfeen, uﬁper part more yéllewish;‘
| oups are gradually or abruptly dilate, imperforate, medium
sizéd, 3 to 10 mm, in diameter, margin.subentire, or irr-
egularly proliferate,.thg proliferations solitary or
‘numerous in 1 to 3 ranks, the lower rank long, the upper
ranks and proliferations short, the cavity of the cups
“usually somewhat farinese. Apothecia medium sized, .5 to
5 mm in diameter, scattered on margins of cups, or clust-
’ered at dilated apices of proliferations, convex or depressed,
scarlet. Ilost often sterile,
On earth and oid wood, most commonly single‘ranked. Found

at Indian Bay,

Cladonia degenerans (Floerke,) Spreng.

JPfiﬁéfj‘ﬁﬁallus more or less evanescent, composed
of medium siéed flat squamules, 2 to 12 mm, long, a little
less wide, ascending, scattered or clustered. OQlive %o
sea green above, whitish below, Podetia arise from surface
of squamules, 10 to 55 mm, long, .5 to 3.5 mm in diameter,
irregularly cylindrical or turbinate, erect and ascending

_\\withfscattered squamules, olive green to sea greeﬁj occur}

in large or small clusters, commonly scyphiform, proliferate,

g
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proliferations arising from\margih or from centre of eup, and
solitarily or radiately arranged, ranks 1 to 5 in number,
the sterile apices scyphiform, cornute, or rarely subulate,
~ Apothecia small to medium sized, .5 to 2.5 in diameter,
solitary or clustered at apices of proliferations, convex
to flaf, immarginate, pale to darker or reddish brown,.
Most commonly sterile, | |
| Occurs on earth ovér rocks, or on sandy soil,

Found at Indian Bay.

Cladonia fimbriata apolepta (Ach,) Wainmio,
- Pfiméfj)fhéiiﬁé;ﬁérsﬁstenﬁ,,irregular lobate
flat or concave or -ascending scattered or clustered squam-
ules, 2 to 9 mm, long and wide, olive geeen above, whitish
below, Podetia arise from éurface of squamuleé, quite short,
10 to 20 mm, long, cupless or narrowly scyphiform, simple
or rarely branched, the sterile apicés subulate, commonly
straighﬁ‘énd erect, but sometimes flexuous, Apothecia rare,
borne at apices of podetia, |

/Oécurs’on earth, sandy soil and old wood, TFound

at Indian Bay, Man,

Cladonia fimbriata simplex (Weiss) Wainio,

N Primary thallus persistent; irregular leobate and
flat or involﬁte, scattered or clustered squamules, sea
“green to olive green, Whitish below, Podetia 3 to 30 mm,

in length, scyphiform, cups well developed, 2 to 7 mm, in
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diameter, regular with qUite entire margins, podetia
erect and straight., Apothecia sessile or pedieellate on
margins of cups, rare,

~~

Qccurs on old stumps and fallen logs in bogs, and on sandy

seil, TFound at Indian Bay.

Cladonia furcata paradoxa (Waiﬁio) Fink
:fll—”‘!ffiméfjlﬁhéiiﬁé/offen preéent, sometimes disappearing
composed of medium,sized sguamules, cfenately or irregularly
~lobed, 2 to 5 mm, long and wide, ascending, scattered or
clustered, brownish to sea green above, white below,

Podetia arise from surface of squamules, lower part dying
éway, 15 to 85 mm, long, eylindrical, dichotomously and more
frequently radiately branched, erect, smooth or squamulose,
sea green to brownish, branches divaricate or becurved,
axilé.dilated and frequently perforate, apices sub erect
and recurved, slender, 'Apothecia smali, .5 to 1.5 nm in
diameter, irregularly ar apicés‘of branches, sometimes

. lobafe or reniform, dafk brown varying toward brick color,
Occurs on earth, sandy soil, rocks or old wood,

Found at Indian Bay,

Cladonia furcata racemosa (Hoffm,) Floerke

ularly scattered squamules when present., Podetia arise
- from surface of squamules, lower part dying away, 56 to

90 mm, long, cylindrical, much branched, erect, smooth,
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sea green to ashy color, spices dilated, slender and re-
curved, Apothecia tiny, at ends of branches, dark brown,

Qecurs on humus over rocks, Found at Indian Bay,

Cladonia gracilis (L.) Wwilld,

Primaxy thallus usually persistent, composed of
irregular ascending clustered Qf scattered squamules}
middle sized, 2 to 5 mm. long, sea green to olive green
above, white below, ©Podetia arise from surface g1 these,
10 to 75 mm, long, cylindrical and trumpet shaped or
gcyphifeorn, in large'ar small 6lusters, erect, squamulose
toward the base, sea green to ashy coler, simple or branched
cups 1 to 5 mm, in diameter,‘abruptly of gradually dilated,
regular or sub regular, shallow or deep, margin dentate
or proliferate, rarely preliferate from centre, the ranks
from 1 te 5, Apothecia middle sized, 1 te 5 mm,, borne
on short pedicels arising singly or in clusters from mar-
gins of cups, pale or dark checolate brewn,

On earth, sandy soil or ¢ld Wood. Found at

Indian Bay,

Cladonia gracilis hybrida Tuck,

| Priﬁary thallus may,be persistent, of small
irregular,sqﬁamules,’sea green to olive green, Pedetia
10 te 75 mm, long, slende; and simple, unbranched,
Apothecia rare, On earth and old woed, Found at

Indian Pay.
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Cladonia pyxidata (L.) Hoffm,

,,,,, A A -

Primary thallus persistent, irregular incised

asgending'and clustered squamules, 2 to 8 mm; long, .5 te
Grm, Wide, sea green to olive green aboﬁe, white below,
Podetia arise from surface of squamules, 3.5 to 30 mm, long,
3 to 4.5 mm, in diameter, turbinate or tubaeférm; erect,
cortex verrucese or subcentinuous toward the base, usually
squamulcse,‘sea green in coler, clesely clustered, séyph-
iferm; . the‘cups 1 te 7 in diameier, usually ifrégular,
on well developed podetia, of the dilation beginping Jjust
above the primary thallus; the cavity non-perforate, entire
or proiifefate from the margin, preliférations 1 cf mere,
ranks 1 to 3. Apothecia rare, medium sized, 1 to 4 mn, in
diameter,'solitary or clustered on mérgins ef cups, sessile
¢r on pedicel, brown, |

on earth and old wood, TFound at Indian Bay,

Charleswood, Bird's Hill,

Cladonia rangiferina (L.) Web,

| ‘JJ‘.’ffiﬁéfﬁ %ﬁéllué farely present, Semposed ef crustose
irregulaf and scattered vérrucae, ashy white to straw

celor. DPedetia arise from surface of verrucae or from old
pedetia, dying at the base, 3 to 20 em, leng and 0.7 to

3 mm, in diameter, Subcylindrical and cupless, subdichot-
emous Ly ér subradia%ely branched, the shert branches usualiy
unilaterally déflexed, akilé dilated and often perforate,

apices subulafe, Occurs clustered or sub selitary among

other lichens, erect or rarely ascendant or even decumbent,
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the sterile apices brownish, the remainder of the‘podetium:
ashy green to gray or grayish,brown, Apethedia small, .5
te 2 mm, in diameter, éolitarylcf clustered at-the.spiges
of the branches, ceonvex, brown,

Occurs on earth over rocks, among moss, in rock
crevices, or on sandy soil. Commonly ssscciated with

C. alpestris, Found at Indian Bay, Kenora, Pecint du Bolis,

Cladonia turgide Hoffm,
f‘.’”.”lﬁfiﬁéfﬁ'thallus persistent, large follose laciniate
or irregularly or sub dichotomcusly lobed squamules, 5 to

25 mm, long, 2 to 8 mm, wide, ascending, nearly erect, may

be concave, ashy to seagreen abové, white beneath, Peodetia
arise from surface of primary thallus, base scmetimes dying
away, turbinate or subecylindricel, frequently turgescent,
scattered or clustered, erect or ascending, méy be clothed
with usually large squamules, Aplces cupless, obtuse, olive
brown, (Cups dilate, shallow, perforate, radiately proliferabe
from the mergin, Apothecia small or medium sized, borne

&t aplces of branches or preliferations, brown, often per-
forate, On earth, especially over recks, in cold parts,

Found at. Indian Bay,

Cladonia uncialis (L.,) Hoffm,
Primary thallus rarely present, composed of small
irregular ascending squamules, sea green above, white below,

: Podetia'formed from branches or fragments ¢f old podefia,



dying at base, 20 te 75 mm, long, l.to 3 mn in diameter, .
subcylindrical, usually cupless, but apices frequently
‘dilated and somewhat scyphiform,.. dichotomously or rad-
lately branched, axils perforate, cortex subcontinuous,
smooth, straw colored to sea green or whitish, apices
straight, subulate or radiately spinose, rerely brown,
Apethecia small, at apices of branches, brick color to
brown,

Occurs on xmxkxyx bark of trees, Found at Indian

Bay and at Bird's Hill,

Cladonia verticillata Hoffm, Deutsch,

vll,ﬂ(vg—ffiﬁéfylﬁhéilus usually persistent, irregular lobed
~flat cr ascending clustered or scattered squamiles, ses
green to ashy above, white below., Podetia arise from
squamules, 3 to 55 mm, long, .5 te 3.5 mm, dismeter, tubae-
form te turbinate, solitary or clustered, erect, with few
squamules; cups are medium sized to large, 2,5 to 9 mm

in diameter, usually abruptly dilated, shallew, margin
subentire or dentate, commonly proliferate from the closed
cavity of the cup, i,e, the top of ﬁhe disk, proliferatiens
1l to several, ranks 2 to 5, Apothecia small to medium sized,
reunded or irregular, sessile on the margins of the sups
’or on short pedicels, pale te dark brown,

On earth ¢r on humus over rocks, or on sandy soil.

Found at Indian Bay, Carberry.
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Dermatecarpen ministum (L,) Fr.

Thallus leosely or strongly attached by an um-
bilicus, somewhat orbicular in outline, the margin entire

or lebed, ¥ to 50 mm, in d

[N

ameter, ashy te grayish brown
above, smooth, below darker te black, Apcthecia indicated
b& the pores or ostioles appearing as tiny black dots on
the thallus, |
Cecurs on recks, especlally calcareous, Fsﬁmd

near Simpon's, Indian Bay,

Bvernia thamnodes (Flot.) Nvl,
:”-A“"JThéiiﬁé frﬁtiooée, strap-ghaped, ascending eor
pendulous;‘much branched, usually dichetemeusly, roughish
abeve, with canals or channels below., Apothecia terminal
or subterminal, but rare,

Occurs in tufts on trees, especially conifers,
eften associated with Usneas and Ramalinas, Found at.

Indian Bay, Bird's Hill, Kenoras

Graphis scripta (L.) Ach,

SRR théiius}apﬁears as a smeoth thin ashy looking.te
white crust in patches over substratum. Apothecia as little
streaks or lines, elengated and variously curved or brandhed
#ery narrew and from 1 to 5 mm, in length. P

Occurs on bark of trees and dead weod, Tound on

0ld fallen peplar at Kenore,
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gyrophofa muhlenbergia'Ach.

i‘"'l-“”Tﬁéiiﬁé’uéﬁélly meye Qr lesé irregular, or lobed,
with ragged<margin, middle gized or;large, 5 te 17 enm, in
diametér, sometimes perforafe, the smeoth uprer surgace

mere or less reticulately pitted. Brown to olive brown to
vblack in celor, beneath usually darker, papillose and retic-
ulatéd with'plateS'of suppeorting tissue. Apotheoiafusuaily

in groups, raised, black and rcunded orvirregular in outline.
‘Thallus attached to rocks by an umbilicus, & stem of cortical
fissue.

Occurs on recks., Found at Indian Bay and Kenora.

Thallua cruatose, small in quantity, often verrucose
semetines scattered or disappearing, ashy green to black,
closely adhering to substratum. Apothecia minute, .4 to 1 mm,
in diameter, flat, adnate, disk dark brown te black, with |
heavy white thalleid exclple, the latter crenate‘or regular,

Occurs‘CQmmonly en rocks, semetimes on wood,
usually in association with Fhyscia stellaris, Lecanora murQ

alis, etec, TFrom Treesbank, ian,

Lecanora muralis (Schreb,) Tuck,

’!Tﬁéiiﬁs 6losely~édnate, subfeliose, Lobes narrow
and much divided, very thin, Sea green to ash&. Apothecis
vefy small, .5 te 1 mm, in diameter, adnate, pale chestnut |
brown, with thalleid exciple entire or crenate dependingnan'

S gizge,
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Occurs very clesely attached to rocks, mostly igneous.

Tound at Treesbank, Kenora and Indian Bay,

Lecanorae rubina (Lam, & DC.) Ach,

s e e e . L I

Thalius'commonly ciasely acnate amd subfolicse,

rarely feliose, attached by an umbilicus, Irregularly
lobed, freguently imbricated and clesely aggregated into
crust, Straw green color above, black below, Apothecis ‘
ecattered or clustered, small te middle sized, 1.5 to 5 mm,
in diameter, sessile or adnate, palish brown to chestnut,
the disk flat or irregular,

Occurs on recks. Found at Indian Bay, Kénmra

and reperted from Swift Currént.

Lecanora subfusca (L,) Ach,

S e e e e e o

Thalius croétese, ashy or whitish, scmetimes sea
green appeéring as thin mould -like 1ayef in irregular patches
2 te 5 cm, in dismeter over substratum, Apothecia tiny,
almost sessile, .5 te 2 mm, in diameter, disk flat or some
what convex, brewn to black in celor, with very evident
exciple;tentire te crenéte;

Occﬁrs en eld weod and trunks of trees, fafely
en rock, Found on trunks of old poplar and oak at Kenora

.end Indian Bay,
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Lecidea anthracophila NYL,

R T woe

| Thailus crustese, appearing as tiny scattered gran-
ules on surfaece of wood, DPale green to whitish color,
Apothecis middle sized, chestnut brown, rounded,bsessilé,
IWith entire margins,

Occurs on eold burnt wood. From Neorway House,

‘Lecidea granulesa Hoffm, Ach,
-;’4".-"'fhéiiﬁé composed ef tiny irregular granules,'
ashy gray to green, .1 to ,5 mm, in diameter,~with numercus
heaps of greenish or whitish soredis, widely spread over
substratum, with clusters of apothecia here and there.
Apothecia .3 to 1.5 mm, in dismeter, adnate, black, with
lighter margin, disk coniex. |

Oceurs on bits of Jack pine wéod and cedar,

Frem Victoria Beach,

Lecides parasema Ach,

,,,,,,,,,,,,,,,,,,,

scattered 6r in patches, ashy gray teo green, appearing as

-~ dirregular meuldy looking spots on wood. A@cheoia dark
brown to black, small te middle-sized, about 1 mm, in diameter
disk plane to convex.or globular, |

Oceurs en bark of trees or dry old weod, also on

reck, Found on bark of old cak and poplar at Victoria Beach,

Lecidea vernalis (L,) Ach,

,,,,,,,,,,,,,,,,,,,,,
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gecattered or Qontigueus, ashy to green in color. Appears

as sort of a chinky crust, Apethecia smell, adnate, ,1 to 5

mm, in diameter, rounded or very comvex, the disk pale yellow
te reddibh brown,

Occurs most commonly over mosses Xkm at the bases

1

of trees, Found at Kenera,

Parmelia borreri Turn,
Jﬂ""J’ﬂwfﬁéiiﬁs rather cleosely adnate, with raised margin,
lobes rathér large;‘é ioll4 cn, diameter, sea green to pearl
gfay on upper surface, lower surface pale.bfawn; Apothecia
middle sized te large, 3 to 10 mm, in diameter, loosely sessilg,
disk chestnut, with margin entire, crenulate or irregulab,
ugually deeply concave,

Occurs on trees and among meoss on rocks, Found

at Indian Bay.

Parmelia capersta L. Ach,

Thallus medium sized to large, 5 to 20 cm, in dia-

‘meter, prostrate with ascendant margins, central part often\
entire and margins only slightly loded; upper surface un-
dulate, rugese, usually serediate, the marging of the lobes
incised crenate or almost entire. Straw colored to deep
green, beneath black te dark brewn, lighter toward margins
of lobes, whh scattered rhizeids, Apothedia'rare, sessile,
| 3 te 12 mm, in diameter, disk chestnut, concave, mafgin
crenulate or subentire.» Occurs on trees, old wood and rack.

Found at Indian Eay, Charleswood, Kenora.
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Parmelis consperse Ehrb, Ach,

Thallus prestrate, medium sized, 5 to 15 mm, in
diameter, ﬁpper surface smeooth or subrugose, lobes long and
rather narrow, coften sorediate toward centre, varying teward
green or yellow, Lobes cleosely imbricated toward centre,
forming continﬁous crust, beneath varying frem brown to black,
Rhizoids usually present, of same color. Apothecia common,
varying in size, éubsessile, 3 to 11 mm, in diameter, disk’
chestnut brown, concave, with crenulate or subentire dr,
rounded margin,

Occurs on rocks and rarely on wood, Found at

Indian Bay and Kenora,

- Parmelia cetrata Ach,

" Thallus large, 8 to 16 cm, in diameter, prostrate,
with lobes crowded and ascendant, margins of lobes densely
sorediate, upper surface light green, lower surface black
but brown toward mergins, Sterile,

On trees and old woed. Found at Indian Bay,

Parmelis encauste (Sm.) Nyl.

V}',JV"’:Tﬁéiiﬁé folioée, forming radiatebpatches; freely
lobed, margins more or less entire, lobes much imbricated
Cbeward centre. Upper surface dark green to gray. color, lowexr
surface black te pale brown or white at margins, IMNostly
sterile,

On spruce and tamarsck trees, Found at Indian Bay,




Psrmella giolliuscula Ach,

o N 1allus ¢ollose, 8lmost frutlcose, rale green to
straw color and smooth above, black beneath, Iobes very
iong and narrow; dichotomously branched, recurﬁed,
Apothecia not cbserved, Soredia and. rhizoids absent.

Found on reck near Aweme, Iian,

Parmelia olivacea (I,) Ach,

Thallus small, 20 to 80 mm, in dismeter, clesely
adnate, upper surface rugose, dark olive green, beneath
darker te black with scattered thizoids, lebes somewhat
imbricated, with crenate'margins. Apethécia small, 2 to 6
mm, in diameter, sessile or subpedicellate, disk chestnut brown
margin entire or crenulate, ceoncave or plane,
| Occurs on trees and wood, often in tamarack swamps,

Found at Indian Bay,

Parmelia_per ata I,

,,,,,,,,,,,,,,,,

Thailus prcstrate, with ascendant almost erect

margins, orbloular in outllne, with large imbrieatedllobes
with rounded'ﬁndula%e marging, the latter often cevered w1th
whlte soredia, pale green to gray above, below black Wihh
lighter margins and a few rhizeids, middle sized to large,

7 to 20 cm. in diameter, Apothecis not ‘seen,

Occurs on old wood and trees, TFound at Indian Bay.

‘Parmelis physodes (L.) Ach,

,,,,,,,,,,,,,,,,,,,

Thallus of medium smze, 5. 5 to 10 cm, in diameter,
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rather loqsely’attached to the substratum, usually quite
'\smooth, sea green to WhitiSh;alobes long, narrow and sin-
uvously or dichotmously branched. Margins may be‘ascendant.
Black or brownish black belew, without rhizeoids, Apathecia
fare,'middle-sized to large, 3 te 14 mm, in diameter, sub-
pedicellate, disk chestnut or lighter brown, margin entire
er irregular, more or less concavé.

Occurs commenly on trees, rarely on rocks, Found

at Indian Bay, Charleswcod, Kenera,

Permelia saxatilis (L,) Ach,

,,,,,,,,,,,,,,,,,

Thallus almésé adnate, smooth or slightly rugose,
bearing‘isidiéd granules, ashy gray to green color, lobes
~ leng ad narrow and subdichotomously branched, somewhat im-
bricate; beneath black, but lighter toward mergins, with black
- rhizolds. Apothecia rarely pmesent, |
Occurs on old Wood and trees, Widely distributed,

found at Indian Bay, Charleswood, Bird's Hill, Kenora,

Permelis saxatilis sulcata (7Tayl,) XNyl,

T P

Thallug net c&msely adna%e, snmooth or slightly

rugose, Qr-granular, sea green te ashy celor, the lebes usually

wider than P. saxatilis, and slightly paler in color. They
bear rounded oblong or irregular soredia. Black underneath,

/ or brownish toward the margins, white at edges, with black

rhizeids, Apotheciz not numereus, small, sessile or almost

so, disk chestnut, margin entire, may be irregular, concave.
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Oceurs on trees and old wood, rarely on reck. TFound

at Indian Bay.

Parmelia tiliacea (Hoffm,) Ach,

'Théiiﬁé ciosely édnate, sub orbicular in ouﬁline,
30 te 90 cm. in diameter, ashy gray to green, upper surface
rugese, lobes short and rounded, with crenate or irregular |
margins, beneath black, and densely covered with rhizoids.
Apothecia numercus, sessilé or sgbpedibellate, 3 to 12 mm,
in diameter, deeply concave to nearly flat, disk chestnut,
margin crenulate toventire. | |

Occurs on trees and old wood and on rocks. Found

at Indian Bay, Bird's Hill, Charleswood, Kenora,

‘Peltigera aphthosa I, Willd,

" Challus more or less closely attached to the sub-
stratum with the margins or the entire lobes mostly ascend-
ing, middle-sized to large, 6 to 20 cm., in diamefer, sprinkled
with small irregular cephalodia, smooth above; and deveid of
trichomatic hyphae except those below the cephalodia, The
lobes are breoad and roﬁnded, and somewhat imbricated, the
nargins subentire, or commonly crisped and. irregular, Apple
green colored to sea green or brownish, white below, with
darker veins, the latter covered with denée coat of delicate
rhizoids, Apothecia are on somewhat extended lobules, middle
sized or larger, 4 to 8,5 mn, in diame#er, ascendant, frequently
becoming revolute or convolute, often superficial, the margin

entire or crenulate, the disk reddish brown,
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Cecurs on earth: and among moss on humus covered

rocks, Found at Indian Bay, Kenora, Bird's Hill, Charleswood,

Carbery Treesbank.
’ .

Peltigera canina L, Hoffm,
I Théilﬁs élosély adnate toward the centre, but as-
cending toward mergins of the iébes, middle-sized to iarge,_
7 te 20 mm, in diameter, lobes rounded or irregular or crenate,
- sea green to brown, below whitish or brown toward centre,
with veins and rhizoids of the same color., Apothecia middle-
sized to large, 4 to & mm, in diameter, on 1ahg and usually
erect lobes, rounded or semi-revelute, the disk reddish brown
and becoming vertical, |

Occurs on earth or among moss over rocks, on sandy
seil, or at‘bases of tree trunks, Found at Indian Bay,

Charlesweood, Bird's Hill, Kenora,

Peltigers spuria 'Ach. Leight.
| Thallus 10bes'much smaller and narrower than other
Peltigeras; Upper side of thallus sea green to ashy brewn,
the lower whitish, with few rhizoids. The fertile lobules
usually digitately clustered, apothecia reddish brﬁwn, disk
becoming vertical and semi-fevalute.
Occurs on earth; sandy soil, and on moss over

rocks, Found in sand pit at Indian Bay,
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Physcia caesiz (Hoffm,) Nyl,

:JA4/”""fﬁéilué’lightnéea green to ashy white, beneath light
er dark ,bat with tiny dark rhizeids, Crusted on rocks, in '
patches 10 te 50 mm, in diameter, clesely adnate, stellate,
upper surface bearing rounded gray soredia; lobes usually
quite élongated and branched, ends rqunded or crenate, more
-or less imbricated., Apothecia tiny, sessile, disk flat or
concave, dark brewn te black. Rare,

Occurs on rocks, Found on rock islands at Indian Bay,

Physcia hispida (Schreb,) Tuck,

' Thallus small, 6 to 20 mm, in dismeter, commenly
fairlyfascéndant, lobes elongated and narrow, apices rounded,
clothed throughout with long darker fibrils, sea green in colox
Apothecia small, 1 to 2 mm, in diameter, sessile; flat, with
entire margin,

Pound on balsam bark, Victoria Beach,

Physcia obsessa NMont,

,",“'v“‘Théiius very small, with narrow lobes, clesely
‘at%ached, almost crusted on rocks, Ashy gray color, almost
lacy leooking., Apdthecia very finy, rounded and cup-like,
black er dark brown colered, not numerous,

Occurs on rocks, Found at Indian. Bay,

hyscia pulverulenta (Schreb,) Nyl,

Thallus medium sized, 2 to 6 cm, in diameter,

usually clesely adnate, but margins sometimes ascendant,
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upper surface smooth, ends of lqbes‘smoothly or irregularly
rounded, Brownish to pearxrl gray, beneath darker, but light
colored teward margin, with numerous rhizoids.‘Apdthecia
2 to 4 mm, in diameter, sissile, disk flat or somewhat con-
céve, dark brewn, margin regular or irregular,

Occurs on trees and eold wood, also on reck,

Found on bark of old oak trees at Charleswood, lan,

Physcia stellaris (IL,) |
"’r-d¢”‘Tﬂéiiﬁé medium sized 20 to 85 mm, in diameter,
Closely adhate, stellate, the upper surface commonly smooth,
lobes may be elongated and branched, ends rounded or crenate,
more or less imbricate, frequently crowded inte a roughened
cfust toward the centre, green te whitish or brownish, beneath
whitish with rhizoids, Apothecia small, 1,5 tov3.5 rm, in
diameter, sessile, disc flat or slightly concave or convex,
dark brown te black, mergin entire to crenulate,

Occure on trees and rocks, Very common,

Found on trees all around Winnipeg, 2t Bird's Hill,

Charleswood, Indian Bay, Carberry, Minnedosa, Kenora.,

Placodium aurantiacum (Lightf.j Hepp.

: ".ﬁ.fhéiiﬁé'éfﬁétésé, rugése, lemon colered te gray,
warty looking. Apothecia small, .4 to 1 mm, in diameter,
sessile, disk flat, orang or orange brown‘in celer, the
thalleid margin pale yellow and usually crenulafe,

Occurs on trees and old weed, Found at Charleswecod,

on bark of oak,: Usually associated with Physcia stellaris,
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Placodium cerinum (Hoffm,) Hepp.

over substfatum, sometimes verrucese, ashy white togray,
‘Apothecis small, ,3 to 1,2 mm, in diameter, sessile, disk
flat, reddish brown in color, exciple thalleid and entire,
sometimes irregular,

Occurs cnltrees and eld wood. ©Found at Charleswood

on poplar bark,

Placodium elegans (Link,) Ach,

,,,,,, e e s s e A A .

Thallus subfoliose, closely adnate or crusted on
substratum; lobes long and narrow, often imbricated, Deeﬁ
erange in color, varying toward paler yellow, DBRBelow white
or darkening. Apothecis numerous, small to middle sized,
o5 to 2 mm, in diammeter, sessile, the disk flat or concave,

orange celored, wxciple entire or crenulate, slightly paler.

Occurs on rocks, found at Indian Bay and Kenora,

Ramalina calicaris (L.) Fr.
)‘/')Jllgifﬁéiiﬁéls 'fof30 mn, long, fruticese, and flattened,
somewhat rigid, with tufted lobes, numerous and crowded,
narrow and irregularly branched, gray to sea green.‘ Apothecia
L %0 5 mm, in diametér, sub pedicellate, lateral or terminal
or sub terminal, disk about same color as thallus, the
thalleid exci?le entire,

Occurs on trees and old wood, rarely on recks;

Found at Indian Bay, Kenora,
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Ramalina calicarls farinacea (L,) Nyl.

11111111111 R R I I R I I g

Thallus lobes narrower _bnd smoother, sonetimes

become quite leong and slender, usually covered with white
séredia, paler in colar; more straw colored, Apothecia
'small, lateral or terminal, but rave

Occurs on rocks, rarely on trees., Found in chinks

of rock on islands at Indian Bay, Not cemman;

Rhizocarnen petraeum Wulf. Xoerb,

Thallus vary dark brown %o black, rough and verrucose

areolate, occurringlin irregular patches on rocks, Apothecia
minute or middle sized, ,2 to 1.3 mm, in diameter, immersed
or adnate, disk black or biackish bmown,'flat or convex,
exciple present at first, later disappears, Occurs as ex-
tensive black patches on recks, igneous and metamorphic,

Found at Indian Bay, Kenora,

Rinedins sovhodes confragoesa Ach, Tuck,

L L I A A I R A IV

Thallus whltlsh or frosted looking, verrucose,

Apothecia middle sized, adnate, disk rounded and brown colored,

On old wood, From Norway House..

Stereocaulon vaschale (L.,) Hoff,
“'.."ﬂJ’fédéﬁié’éﬁécﬁ,'aécénding er subdecumbent, 3,5 to
10 cm, long, rather slender, occurring in dense clusters,
more or less compreased and somewhat oylindrical., Slightly
tomentose or nearly naked, muoh'branched. Ashy to sea green,

podetia rass inte short gquamulese to crenate branchlets,
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Apothecia terminal to sub terminal, brown to reddish brown
to black, the disk flat and tiny,
Occurs on humus over rocks, Found at Indian Bay, and

Keneora, usually associated with Cladonias and Peltigera,

Teloschistes,ch:ysgpthalﬁus (L.) Th.
:-4."'lé'fﬁéiiﬁévtﬁfééd;ﬂéubfrufioaae, grect, spreading or
pendant, rigid, fibrillese; with long lobes often branching
dichotomeusly, fibrils few or more numerous toward apices of
lobeg, yellow to sea green or orange at top, paler at
bottom ad on leﬁer side, 4 to 15 mm, long. Apothecia small
or medimm sized, 1 to 5 mm, in diameter, terminal or sub
éerminal,’with margin mere or less ciliate, disk erange,
flaf or concave, Occurs on trees or odd weod, Infrequent.

¥rom Kenora,

Teleschistes lLychneus (Ach,) Tuck,
'JJ’Al:Jﬂ.fﬁéiiﬁsﬂféiiose; rather larger &ghan T, pelycarpus,
12 to 35 mm, in diameter, ascending or subprostrate, with
ascendant margins, compact, lobes more or less imbricate,
but net so much divided as T, polycarpus, mergins isidiod
granulate, lower side with more or less pale yellow fibrils,
yelluw to deep orange above, paier yéllow below, Avothecis
‘quite rave, bright eorange te Qrange red, margin entire or
crenulate, commonly sub pedicellate, sometimes fibrillese
velow, Qccurs on trees and rarely on recks, TFound at

Indian‘Bay, Treesbank, Carberry, Charleswood, Bird's Hill,
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Teloschistes pelycarpus Hoffm, Tuck,
o ""v'fhéiiué‘féiiése, 6 to 20 mm, in diameter, prostrate,
the margin scarcely raised, circular or irregular, the lobes
small, narrow, freely divided or sometimes much reduced,
imbricated or scattered, lower side may have pale yellow fibPfils
on margin, yellow to deep orange aboﬁe, pale beneath,
Apothecis véry‘numereus, orange‘or a little darker than the
ﬁhallus, with paler entire or crenulafe margin, rather small,
concave or flat, usually subpedicellate, may be fibrillose
below, 1 to 4 mm, in diameter, |

Occurs on trees and old wood, rarely on rocks,
Found on bark of aak;poplar, hawthorne, and ether trees.
near Winnipeg, Bird's Hill, Carbverry, Indian Bay, Kenora,
‘Very common, usually asseciated with T, lychneus, and often

Phscia stellaris,

' Urceaiaria scruposa (Schreb, )
patches crusted on rocks, thickened and verrucose, or passing
inte areolar conditions, the verrucae raised giving thallus

a roughened appear,nce, dark gray to black coleor, Apothecia
usually immersed, minute, .3'to‘l mm, in diameter, the disk
urceelate and black, with both a proper and a thalloid exciplsm,

Occurs crusted on rocks, at Indian Bay, Kenora,

Usnea barbata Fr.

Thallus fruticese, stout, ereét or spreading, rather
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‘20 to 60 mm, in length, rigid, divaricately branched, grayish
to sea green in color, more or less Strigcse, fibrillose, the
bfanches and main trunks c¢ylindrical, Apethecia terminal or
sub terminal, 3 to 10 mm, in diameter, the disk brown With
fibrils on margin, Rare.

Occurs on trees and eld weod, especially in swamps,

Found at Indian Bay, net fruited,

Uspez nplicata (L.) (Usnea barbata plicata L, Fr.,)

,,,,,,,,,,,,,

Thallus npndant and much elongated sleﬁdér and lax.
green
subdmchotemously branched, palem,in coler, fibrile absent.

Apothecia not seen, rare,

Occurs on. trees, particularly in swaumps dnd bogs.

gylegrapha parallela.(Ach ) B. Fries

Thallus deveioned within the substratum, Apothecia
appear as tiny_black dashes in almost parallel rows,

On weod, from Norway House,



