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TH& IKmmWK# Of OF SBKD8 P2R FOB 
AMD LEAFLET 8BAPE 18 THE 8OTBEAB

I. IKTRODUOTION
The ehaa&otsF of seeds per pod" has been shown by

Woodworth (7) N be one of the several obvious characters which
contribute to yield in the maybean# 8oja *a^ .(%»,) Piper, A clear 
tmderet&Ming of the inheritance of these characters# as well as of 
the relations between them# is necessary in order to ascertain more 
accurately the possibility of obtaining all of them in the highest 
degree in one variety. This paper reports a iBlwadkp of the laherit^ 
ance of number of seeds per pod and leaflot shape. The" latter 
oharacter was included because of certain evidences of linkage 
between it and number of seeds per pod.

Soybean pods contain from one to five seeds. The plants of 
a giv^x strain have either a majority of one*#  two^» three*#  or 
four*seedcd  pods or large percentages of any two consecutive classes 
from one to four. There is little variation in seMs-per~pod values 
of plants within a variety.

the terminal leaflet of most soybean varieties is ovate in 
shape*  a few varieties have lanceolate leaflets and one variety is 
known with oval leaflets# Figure 1. The lateral leaflets# although 
of the same general shape as the terminal leaflets# are somewhat 
asymetrioal and therefore have not been considered in this study.

refer to "Literature Cited#" page 44.
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II. REVIS# OF bHBRATURB
Kagai (1) f$porta& a gross between the Xalmame variety, 

which had a majority of threshseeded pods, and the Akatsuka variety, 
which had a majority of teo^eeeded pods. Approximately 70 percent 
of the pods in the were two»a*eded,  and approximately 70 percent 
of the F# segregates resembled the parent with the lower eeeds^per# 

pod value.
Data through the f. gw#atlon are presented by Takahashi (4) 

on a cross betwew Wearunong, a variety with normal leaflets and a 
majority of two^seeded pods, and Tanta, a variety with narrow leaf*  
lets and a majority of three*  and four*seedsd  pods. A good fit to 
a 3*1  ratio for number of seeds per pod was obtained when he divided 
the BS plants into two classes according to whether less than 10 
percent or more than 10 percent, respectively, of the pods from a 
given plant were four^eeeded. He assumed that the parents differed 
by a single gene and assigned to that allelomorphic pair the symbols 
j and j^r the choice of 10 percent as a basis for separation one 
somewhat arbitrary# 10 percent was the upper Halt of percent of 
four*seeded  pods found among plants of the two*seeded  variety as 
well as the upper limit of percent of four»seeded pods among plants 
of the normal leaflet class of the F*  population of his arose. The 
choice of either ft percent or IB percent as the basis of separation 
would have resulted in deviations from a 3|1 ratio greater than 

would be expected by chance one time in twenty. The plants 
segregated in a 3s 1 ratio of noræl*leaf let plants to narrow*  

leaflet plants. The work of Takahashi and Fukuyama (B) and of

Woodworth (?) indicated We same relaUonshlp and woodworth (?)



aBAlga*»  th» symbol# an*  to th# allelomo^phl# gaaa# Involve*,  
linkage delations botvom narrow leaflet an# high 
vain# *##  apparent la and later generations an*  the ratios 
obtain#*  ooul*  be explains*  on the basis of 10 peroent oroselng 
over.
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III. ÜAœil&LÜ AND METHODS 
The mean seeds-per-pod value» of the parental types available 

for crosses ranged from 1.05 % 0.01 for T 123 to 3.59 & 0.03 for 
T 114. of the several crosses made, 16, including 3 reciprocals, 
were carried through the Fg generation, with seeds-per^pod values 
and leaflet^ehape classifications obtained on individual plants of 
the parental, F%, and Fg generations. The crosses were made in the 
summer of 1940$ the F^_ plants were grown in the greenhouse in the 
winter of 1940-41; and the parental types and the F& generations, 
along with a few F^ plants, were grown in the field in the summer of 
1941. The seede-per-pod values of the F^ plants grown in the green­
house are not comparable with the parental and F% generations grown 
in the field because of the dissimilarity of environmental condi­
tions. The few F^ plants grown in the field the same season as the 
parental and Fg generations are used for such comparison.

All of the seeds available for each Fg generation, along with 
its reciprocal, were spaced at 4-inch intervals in consecutive rod 
rows spaced 2 feet apart bordered on one side by one row (50 seeds) 
of one parent and on the other side by one row of the other parent. 
After harvest, the pods were pulled from the plants and the number 
of one-, two-, three-, four-, and five-seeded pods recorded for each 
plant. Aborted seeds and tiny organs which were probably unferti­
lised or aborted ovules were included since they were considered 
potential seeds. The number of potential seeds for each plant was

1/ in accordance with Illinois Agricultural Experiment station pro*  
cedure, the strains used as parents have each been given a "type" 
number (abbreviated T) and the crosses have each been given a 
cross number.



obt&lnW by gummatlag th# number of one»seed#d pods wiltipllgd by 
one, the numbar of #o**a#Mad  pods multiplia by tw, etc. A 
##e4a^par*poa  value for oaoh plant was oaloulatN by dividing the 
total number of potential aeoda by the total number of pods, All 
data were taken by the same individual.

heaflet^ehape classifioations of all population# were made 
by observation when the plant# had reached approximately their 
maximum height*  Difficulty was woountered in classifying some of 
the segregates. In a few crosses several leaflet measurements 
were made of dimensional relations in which the parents were 
believed to differ in anticipation of segregation for leaflet 
Indices which would be more precise than segregation for general 
shape. Classification of difficult cases would thereby be facil­
itated. rhe measurements were made on 5 different terminal leaflets 
of each plant of the population at approximately equal interval# 
from the base of the plant to the top. #&# indices obtained on 
parental types and their *g  generations segregating for leaflet 
shape were (a) the width of the leaflet at its widest point divided 
by its length*  (b) the distance from the base of the leaflet to 1# 
widest point divided by its total length, and (c) the else of the 
angle formed by the two margins of the basal portion of the leaflet, 
fhe five values obtained on one plant for one index were averaged 
to give one index for the plant*

Additional data were obtained from earlier arose## made at 

the %xpe*l%aa*  Station by the Department of Agronomy of the 
Wvarsity of miwle in cooperation with the Division of dorage
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Ofep# an*  tk*  UaltM Btatea Wartment of Agriculture.
All of the 4ata ou oroeae# uumbeyeA 114# 144# 159*160  (rœlprooale), 
183, 173, 177*178,  179, aaü 180*181  reporta lu this paper ver# 
oolleotw prior to th# writer* $ arrival at th# station 1» 1940. 
ouly normally fill# a# abort# ao#a war# count# in theme olaaai*  
floations. The genoration of cross 480 was grown in the summer 
of 1940*  It had been olassifl# by gaperiaent station workers 
according to leaflet shape and the writer took data on number of 
seeds per pod. fwenty*five  seeds from each of 35 plants selected 
at random from the Pg generation of orcas 460 were planted at 
4*inch  intervals in rows 8 feet apart in the 1941 plots. Seeds-per*  
pod and ieaflet*ehape  olaesifixation were made on theme populations, 
and correlation coefficients were calculated between meede*per^od  
values of plants and their respective means and coefficients 
of variability. Station workers made leaflet-shape classifications 
on plants of the generation of station cross 855 in the summer 
of 1941.

In table 1 are presented the parents of each erose*  the mean 
eeeds*per*pod  value and leaflet shape of most of the parental types 
and of the fleld*grown  plants, and the mean seeds*per*pod  values 
and coefficients of skewness for most of the % populations.

In order to obtain uniformity of area under the pg hist**  

grams the number in each class is expressed la percent of the total 

rather than in actual numbers^ this should be considered in studying 
the graphs; especially those with a low number of plants. Pats from 
which each of the graphs were made are presented in the appendix*
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Riaa*  no dlffeseao*  reoiprooal oro#*#*  oou%A 1»@
AateotM la any owe the data are eomblneA W analyele anA tke 
croasse are Meatifle*  as pne, e.g.# cross 816*534^



IV, iNHmiTMOE OF LUMBER OF SEEÜ3 POD
1%e relative oonetanoy of ##«&B*per^pM  valuo*  within a 

variety ou^eoto that the character la gove^iW largely by genie 
action, Weatherspoon and Wents (6) counted eeeds in 5 pods from 
each of 3 plants from 10 replications of 33? varieties, From the 
amount of variance due to replications they concluded that "number 
of seeds per pod , , , (was) very little influenced by soil differ*  
enoee/ certain of the data obtained in the current study indicate 
that the character is not wholly uninfluenced by environmental 
factors, %e planting of parental varieties in close proximity to 
their Fg populations necessitated planting 9 of the 11 varieties nt 
more than one location in the field. Types 34, 38, 48, 114, 141» 
and ITS occurred twice in the field, T 10 occurred 3 times, and 
types 133 and 1?4 each occurred 4 times, The *t#  test was applied 
to all possible comparisons between seede*per*pod  means of the 

different entries of each variety; Table 3. of the 31 such com# 
parisons 8 mean differences were significant*  The significant dlf# 
ferences were between the means of the two entries of types 34, 38, 
and 114, and between entry number 3 of T 133 and the other three 
entries of T 133,

The six % populations derived from crosses between T 133,
whose pods were predominately on exceed W, and strains with inter*

mediate seMe*per*pod  values were strikingly similar, Figure 2

shows the parental and Fg distributions of crosses 500 and 804,

representing this type of cross*  The following characteristics
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3&ble of Mean Seedwer-rcul Valuer of Diffefm&t
Entries of the Same Strain Planted at Different Loe&tion*  
in the Field. An Asterisk Beside the *t#  Value Indicated 

significanee of the Mean Difference

Paren­
tal 
ty&su Mg-

assess

A, gntry, X 8

pU....^-,

Mean 
dif­
fer*

r 
Mean 
dif­
fer- 
.ence t

no no-i 3.83 0.01 43 Tio-a 3.95 4» 0.01 47 0.02 0*01 a. ooTlO-l 3.93 0.01 43 $10-3 2.93 0.01 36 0.00 0.01 0.00no-s 2*95 A 0,01 47 710^3 a.93 X 0.01 36 0.03 0.01 3.00
tS 13'4-1 lol W 0.01 '38 $^4^2 3.9^ 0.0Ï 3& 0.09 oioi 9.00*
T38 $38-1 3.08 A 0.Ù1 42 '2.14 OT 41 0.%' 6.01 A 00*
$48 Î48-Ï 2.08 0.01 35 $48-^ 2". IS 0.01 44 0.62' 0.01 s.æ.
$114 TÏU-i 3.©7 47 0.08 32 TÎÏ4-3 OX 0.64' 34' 0.16 0.04 4.66'-'
T132 Tisa-i iM 0.01 36 Ï133-21 ledé 0.01 38 0.6'1' 0.0Ï 1.3d""

T123-1 1.05 0.01 36 $132-3 1.09 0.01 30 0.04 0.01 4.00*$128-1 1.05 0.01 36 $123-4 1.05 0*01 30 0.00 0.01 0.00$123-2 1.06 0.01 38 $133-3 1.09 X 0,01 30 0.03 0.01 3.00*T1^2#3 1.06 0*01 38 $122-4 1.05 0.01 30 0.01 0*01 1.00
T122-3 1.09 0.01 30 $122-4 1.Q5 X 0.01 30 0*04 0.01 4.00*

Ù'41 3.18 A. 19 3. £3 6*03 & 6.64 9.03 X'.W'
n?3 ms-ï 2.31 $ is UTSS' 14 6.10' 'Cûô Of
TÏŸ4 "Tcrr-T 3.57 0.08 % ww 3.37 X 6.ÔS 41 6.06 0.05 6.66""$174-1 3.37 £ 0*02 38 $174-3 3.36 X 0,02 43 0.01 0,03 0.33$174-1 3.37 X 0.03 36 $174-4 3.41 0*03 48 0.04 0.03 1.33$174-3 3.37 0.03 41 $174-3 3.36 X 0.03 43 0.01 0.03 0.33$174-3 3.37 0*03 41 $174*4 3.41 X 0*03 48 0.04 0.03 1.33

w,., IW„

T174-3 3*38 0.03 43 7174-4 3.41 0.03 48 0.05 0.03 1.67
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were common to MM of the F- distributional (a) with as low as 80 
in one Fg population certain segregate# of each cross had aeeds-per*  
pod values equal to the mean values of both of their respective 
parents, (b) no suggestion of transgressive segregation was appar*  
ent» (c) distinct bimodality was exhibited, with the larger portion 
of the curve composed of plants with the high# $e@*#~per«pod  
values, (d) the seMs*per*po<  value of the modal class of the 
larger portion of the curve was lower than the mean of the higher 
parent, and the seeds*per*pod  value of the modal class of the 
smaller portion of the curve was higher than the mean value of 
the lower parent. All F@ populations showed a good fit to the 
Sil ratio when the range of possible division of K into approximate 
3*1  portions at the 8 percent level of probability was compared 
with the low point dividing the two portions of that curve.

Of the eight f# populations derived from crosses between 
types with appreciable percentages of four*seeded  pods (T 114 and 
T 174) and types with intermediate seeds»per*pod  values, four 
crosses (507, 511-533, 515-534, and 539) each had over 100 plants 
in their % distributions# Their histograms are presented in 
Figure 3, Certain Fg segregate# of each erose had seede-per^pod 

value# cqwkl to the means of both of their respective parent# 
except in cross 511*533  where no F^ plant had a MMs*per*pod  value 

as high as the mean of the higher parent# The difference between 

the parent# of this cross was the greatest of the 8 #as#w, and 

over 10 percent of the Fg segregates fell within the range of the
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Mg&w paient» In all of the crosses the value of the
mo&al dace of the Aietyibution was only slightly higher than the 
moan of the lower parent and was very nearly the same as the mean 
of the remnant plants grown in the field in the same season.

station orooaee 173, 177-178, 179*  and 180*181  each had on# 
parent with eeede*per*pod  value# ooaparahle to thee# of ? 114 and 
7 174. Their Pg dletrlMtlona were elail&r to thoe# of orosee# 
607 and 816*584,  figure 3*  In general shape and relation to parental 
means.

The Fg distribution# of oroeee# 637, 638, an# 611*533  exhib*  
itW a bimodal tendency wi#% plant# with high value# oonetituting 
the waller portion of the ourve. %### pg populations showed a 
good fit to a 3*1  ratio when the range of possible division of a 
into approximately 3*1  portions at the 5 percent level of probabil» 
ity was compared with the low point dividing the two portions of 
the curve.

The 13 crosses that had one parent with #eed#*per»p@d  mean# 
over 3.00 produced F% populations with shewn### coefficient# 
ranging from 0.0 to +0.848, non# of which are significant by ths 
measure of their magnitude in relation to the standard deviatiw 
of the sample.

M&JUBA 
' The lines with the lowest and the highest seeds*p#r*pod  

values were used in croc### 801 and 833. Since the %*  distribua 

tiens were very similar, only that of the cross with the largest 

?a population, cross 833 with 380 Individuals, 1# presented*
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Figure 4» In both crosses (a) no Fg aggregate had a aee^a^per^poA 
value equal to the ^ean of either parent*  (b) the value of the modal 
olaoe of the F^ distribution wa elightly below the average of the 
two parents*  and (c) both of the F# distyibutiona showed a bimodal 
tendency, with approximately 13 percent of the segregates with the 
lower eeeda^perepod values constituting the smaller portion of the 
curve.

F# histograms of crosses 512 and 159*160  are presented in 
Figure 5 as representing those 11 crosses between types with inter*  
mediate eeeds*per*pod  values. Been though the parents of these 11 
crosses are dashed as "intermediate" their Beeds*p$r*pod  means 
differed significantly. ho general statement can be made concerning 
the size of their % means in relation to the parental means. In 
7 of the crosses (114» 157*  1&W60, 1*3#  173» 177*175»  and 180*181)  
the Fg means were intermediate between the parental means) in 2 of 
the crosses (512 and 513*519)  the % means approached the mean of 
the higher parent*  and in 2 crosses (144 and 179) the F% means 
approached the mean of the loser parent# of the several crosses 
studied cross 159*160  produced the most normal distribution. Ten*  
denoy toward akevuess or binodallty might have been obscured» how*  
ever» by the relative oWenoss of the parental values. It is note*  
worthy that no hint of transgressive segregation was evident in this 
cross even with 294 F# individuals from parents whose ae#s*per*pod  

values were relatively close*
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poeitlYe oozrelationQ were obt^lneA when Fg 
seede^per»pnd valuee were correlated with the mean seede*per*po<  
values of their respective Fg gwogeniee% cross 114*̂  0*65$  cross 144, 
+0.53; cross 163, *0*68$  and oroae 480, +0.70.

A ne^&tlve, but not aignlfloant, correlation ooeffiolent of 
43*36  was obtained when 32 Fg seeds^per«»pod values of ornes 480 
were correlated with the coefficients of variability of their res» 
pective F& progenies# at the S percent level of probability a 
value of 0*42  would have been significant*  A significantnegative 
correlation between F% eeM*-per~po&  values and F^ coefficients of 
variability would be considered evidence that Fg plants with hl# 
seeds-per-ped values were more nearly homoaygous for seeds*per*pod  
genes than those with low eeeds*per~pod  values.
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V. iRHmiTAKCE OF LEAFLET SHAP2

The populations derived from crosses between parente
elth normal leaflet*  oonalateü only of plant*  with normal leaflet**  

S^L&.Wm
From 11 oroeeee between normal^leaflet; and lanceolate#' or 

narrow^leaflet parents 39 populations were grown and classified by 
observation with respect to leaflet shape. only normal and narrow 
leaflet types were observed in the progenies, although a few types 
which were classified as normal appeared to be somewhat inter# 
mediate. The ratios of normal to narrow plants obtained was, in 

each case, a good fit to a 3*1  ratio, Table 3. Of the 33 F# plants 

selected at random from cross 480, 6 had narrow leaflets and bred 

true for narrow leaflets. Of the 16 that had normal leaflets in 
Fg, 6 bred true for normal in F^ and 10 segregated into approximately 
3*1  ratios of normal to narrow; Table 4.

Sight crosses between normal*  and oval*leaflet  types produced 
31 F% populations which segregated for normal and oval. #hen the 
ratios were tested to fit a 3 normal : 1 oval ratio the total 3? 

value exceeded that which would be expected at even the 1 percent 
level of probability, Table 5» of the 31 populations, however, 

16 populations, representing all of the progenies from 6 of the 8 

crosses, had P values above 5 percent. The P value of the group as 

a whole was lowered by the large %*  values of 6 populations rapre*  

Banting all of the progenies from 8 of the 8 crosses. It will be 

noted that each of the 3 crosses whose progenies do not fit the 3*1



table Segyegatea of Normal x Narrow CroBoeB;
Showlag Segregation in a 3tl Ratio of Korml*  

to Rarrow-heaflot Plante

Fi plant 
.number ,

_bMllet shape
.. total ....... X?.____ .. .

503a 8 3. 9 0.333
503B 8 4 18 0.444
5030 40 17 57 0.708
503D 8 4 13 0.444
5032 3? 9 46 9.725
507a 128 40 168 0.127
507B 4 2 6 0.322
507G 1 1 a 0.667
5Q7B 9 4 13 0.331511A SO 10 40 0.000
SUB 91 21 113 2.333
5110 55 17 72 0.074
523A 56 14 70 0.933
533B 1 1 3 0.66?
5330 3 3 6 3.000
5330 70 20 90 0.371
533: 10 1 11 1.485
533F 44 8 53 1.81B
537 43 17 59 0.457
538 13 4 16 0.000
516 38 17 55 1.034
534A 3 a 4 1.333
5245 37 13 %) 0.037
530A 34 7 31 0.097
5203 15 3 18 0.667
339A 14 3 17 0,491
5293 3 0 3 1.000
538C 130 41 170 0.071
B36 4g IB 57 JU9I»

total 18.801
p S 50-90^



T&bla 4L, of kO populations fzom
8 Kormi x Kaxmv Orow» lowing Gagfegatioa 

'In a 3:1 Ratio of Kormal^ to Kafyow*  
Leaflet jplamiw*

p » $0^00^

P# plaat 
number Soiml" *8k \süÿ?., ' 

«arrow . total
480A 4 14 4 18 0.075
4dOC 1 ? 3 9 0.037
4800 4 15 6 31 0.143
4800 5 18 5 33 0.131
4800 6 13 3 16 0.333
4800 8 18 5 33 0.131
4800 10 18 3 18 1.853
490F 3 16 4 30 0.267
480F 5 17 s 33 0.060
480F ? 18 3 30 ^400

total 5.429
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Table 5^^2 Segtegates of CTosaes Between ^or^l-Leaflet 
aM Oval^Leaflet i^arents» Value» IMloate 

the Goodness of Fit to a 3% 1 Ratio of 
Normal to oval

M plant 
number .... ^8^-w Total

........“■*-"■>*■•*1*, .. .

x2

49? 86 23 109 0.884
499 47 17 64 0.083
500a 57 10 6? 3.637
500B 9 Q 9 3.000500C 73 21 94 0.355
500D 4 3 7 1,191
500E 21 e 3? 0.111
500F 1 2 3 2*77?
500G B 2 8 0.000
655A 347 6? 314 2.246
655B 198 60 358 0.419
655C 123 34 157 0*936
503 28 10 38 0.035504A 49 9 58 3.781
5048 6 0 8 3.667
5040 17 s 33 Ox2go

sub-total a. 173 p = 10-30
5Ü8A 145 33 178 3.963
5088 64 7 71 8.681

(Reoiproeal Of 498)
515A 75 11 86 6.637
515B 94 13 107 9.424
9150 US 18 133 9.336

(Reolproeal Of SOO: same aa
655# see t#t>

SMb -Total 381331 P :<1%
GraM Total 59.403 P S <0



hypothesis have yealprooals among the 5 crosses whose progenies

fit the 3*1  hypothesis*  T 13^ was the etarninate parent in both 
of these crosses. Gross 515, whose F# Aid not fit the hypothesis, 
and cross 655, whose fit the hypothesis, are probably the same 
as regards leaflet^ehape genes since T 135 used in cross 655 was 
a chlorophyll#d e f 1 ci en t mutation from T 10 used in cross 515.

WZ&LJL&3B&

the six plants from 3 crosses between narrow^leaflet and 
oval^leaflet parents bad normal leaflets*  The To progenies from 
these 6 plants contained plants that were classified as normal, 
narrow, and oval leaflet types. Data presented in ^ble 6 show %!*  

values obtained when the ratios were tested with a theoretical 
ratio of 9 normal, 3 oval, and 4 narrow. The P value lies between 
50 and 90 percent#

A discussion of leaflet indices will be facilitated by design 
nating each of the three indices by a letter, as follows*  index 
*a% the width of the leaflet at its widest point divided by its 
total length*  index "b«, the distance from the base of the leaflet 
to its widest point divided by its total length*  and index *c\  the 
else of the angle formed by the two margins of the basal portion of 
the leaflet.

The wmw^loaflot type differed significantly from the 
notml*leaflet  type in index V. Only a few of the Pg segregates 

from narrow x normal crosses were difficult to classify by observa*

tien. Since the difference was fairly precise, a clearly bimodal.
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WM*  6»^*%  of Barro# x or&% crosaeo
Showing sograg&tton in a 9*3:4  Ratio 

of Boreal*  to Oval*  to Barrow-Leaflet Plante

rim.  
nW er , ___ ____ &^fletahane____

—teM.... ____£......JM
SOLA 41 17 14 73 l»802
501B 5 1 1 7 0.679
533A 33 8 14 54 0.553
5333 76 36 39 130 0.506
5330 33 6 11 60 3,841
53211 5 0 0 S’ 3.897
5233 8 1 a 11 .

Total 10.557
p : 50-70%
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In y# dlatylbutlon nf tihe «a**  index #&$
anticipated #ith planta having low "a*  value*  oonsituting the 
sw&ller portion of the curve. The parental and Fg distributions 
of the *&#  index of arose @16*834  are shown in Figure 6. »h!le the 
Fg distribution was bimodal, with approximately one*fourth  of the 
segregates constituting the smaller portion of the curve, yet it 
was continuous, and this fact indicates the unadaptability of 
index *&*  in the classification of questionable plants.

The oval»leaflet type differed significantly from the normal 
type in indices *a",  "b#, and but a few Fg segregates were 
difficult to classify. indices *a#  and *b*  were obtained on 
crosses 500 and 504, and index *0*  was obtained on cross 600. no 
hint of bimodality or discontinuous variation was evident in the 
Fg distributions of index *a"  « Figure 7 presents the parental and 
>4 distributions of index of cross 504. It will be noted that 
those plants classified as oval by observation tended to have high 
*b" values. The Fg distribution, however, lacked the discontinuity 
necessary for the index to be of value in classification of diffi» 
cult cases. Figure 8 presents the parental and Fg distributions of 
index "c*  for cross BOO. Those pl^%ts classified as oval by obser» 
ration tended to have low *o*  values, but the distribution was 

continuous. Index *c*  also appears to have little value in class!» 
fixation of normal x oval segregates.

Certain of the segregates from the narrow x oval crosses 

were especially difficult to classify. The narrow# and oval#leaflet 

types differed significantly in indices V and *b*,  both of which
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Figure 7» Parental and Fg frequency distributions of 
index %“ (the distance from the base of the leaf­
let to its widest point divided by its total length) 
of cross $04. Shaded areas indicate the number of 
plants within each class which were classified as 
"oval" by observation. *
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were obtained on aroaeea 510 and 522. The *a*  3g distribution# 

showed that the plants classified as either "narrow" or "oval" 
tended to have low "a" indices. %ven though the "narrow» plants 
in general had lower indices than the "oval" plants, many narrow 
and oval plants had the same "a" value. Index "a", therefore, 
seems to be of little value in classifying narrow % oval segregates. 
The parental and % distributions of index "b" of cross 522 are pre­
sen ted in Figures. They indicate that narrow-leaflet plants have 
low "b" values, normal-leaflet plants have intermediate "b" values, 
and oval-leaflet plants have high "b" values. The % distribution, 
however, lacks both the trimodality and the discontinuity necessary 
for this index to be of value in classifying questionable plants.
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the number of plants within each class whi-a we?e classified as "oval* 
and * narrow", respectively, by observât io-:.

Parental and Fg frequency distributions of index "b^ (the dis­
tance from the base of the leaflet to its widest noint divided by its to­
tal length) of cross 522. Shaded areas and oross hatched areas indicate
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VI. LIMKAGÈ OF GENES FOR LEAFLET SHAPE AND

In the abaenoe of linkage of genes for number of seeds per 
pod with genes for leaflet shape it would be expeoted that each 
oeedowperwpod olae» of generations aegregatlng in a 3il ratio 

for leaflet shape would consist of normal^leaflet plants and reces- 
wire plants in approximately a Stl ratio. That suoh is not the case 
is shown by histograms in Figures 2 and 3.

The tendency, shown in Figure 3, for oval^leaflst segregates 
from crosses involving T 123 (oval leaflets and low seeds-per-pod 
value) to have a low seeds^per^pM value is true of all the crosses 
involving that parent, Buch a tendency suggests linkage of the 
recessive gene for oval leaflet shape with a recessive major gene 
for the low seeds^per^pod character, on the assumption that the 
seeda-per«pod character is governed by the combined action of a 
few major genes and several modifying genes. An indication of 
linkage intensities was obtained by disregarding the action of the 
modifying genes and dividing the Pg noede-per«pod distribution into 
3 groups at the low point of a smooth curve fitted to the data. 
All normal-leaflet plants having the "low" $eeds*per*pod  value and 
an oval leaflet plants having a *hlgh*  aceds«per«pod value were 

then considered as oroas^over types*  By this method cross-over 

percentages of B, 6, 8, and 9 percent were obtained for crosses 

497p SOS। 504, and 500, respectively, or 7 percent when the calcula*  

tiens were based on the totals from the 4 crosses.

M1 of the % distributions from the crosses involving T 1.14 

or T 174 (narrow leaflets and high sMM*per*pM  values) show a
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for a&rrov^leaflet $$gregatee to have high aeede*p@r#poA  
values# as la ehova la Figure 3. aueh a tendency suggests linkage 
of the récessive gene for narrow leaflet shape with a mjor for 
the high eeeds^per^pod character. Since not all of these Fg die^ 
tributlons produce a bimodal histogram an estimate of this link*  
age intensity is not possible for all of them in the manner dewibed. 
above. However# when the method above was applied to those crosses 
which did show the bimodal tendency# 539# 511-523, and 53?, cross­
over percentages of 4# 12# and 12 percent#respectively# were 
obtained# or 9 percent when applied to totals from the three 
crosses.
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VII. LINKAGE OF GkNGS FOR LEAFLET SHAFE 
AND OTHKR QUALITATIVE CHARACWS

Narrow Leaflet and Fasciation
The character "fasciation" is recessive and governed by the 

single gene difference Ff, Takagi (3). Six of-the Fg populations 

from cross 480 that were segregating for leaflet shape were also 
segregating for normal and fasciated stems. That the two characters 
are not linked is shown in Table 7 by the low %% value 3.482 (P * 

30-50 percent) obtained when the Fg ratios were tested against 
the independence ratio of 9:3*3;1.

Narrow Leaflet, and Pubescence Color
The gene for tawny pubescence (J) is dominant to that for 

gray, Piper and Morse (3). That their locus is not linked with 
that of Nana is shown by the values of 6.495 (P * 5 » 10 percent) 

and 4.808 (P % 10 » 20 percent) for crosses 516 and 520, respec­
tively, when their Fg ratios were tested against the independence 
ratio of 9: 3:3*1,  Table 7,

Oval Leaflet ,aM .Pubescence Color
#hen the Fg segregates of cross 497 were tested to a ratio of 

9 normal leaflet, tawny pubescence; 3 normal, gray; 3 oval, tawny*  

1 oval, gray, a v&iue of 2.090 (P * 50 - 70 percent) was ob­

tained, indicating independence of those two loci, Table 7.

Further evidence of the independence of genes for leaflet 
shape and pubescence color was obtained from cross 523 whose Fg 
generation was segregating for tawny and gray pubescence as well as 

for normal, narrow, and oval leaflets. When the 350 segregates



Table Segregates of Several Grosses Between Parents
Differing in Leaflet Shape and other qualitative 
Characters, Showing Independence of the Genes

Involved by the 9% 3; 3*1  segregation

. Characters Cross XY xy xY ay P
Barrow leaflet & vs fasciation F 480 61 32 16 4 3.482 .30-,50
Narrow 
color

leaflet
1

Ka vs pubescence
516 55 22 19 13 6.495 .05-.10

Narrow
color

leaflet
2

la vs pubescence
520 26 13 5 5 4.808 .10-.20

Oval leaflet vs pubescenoe 
color 2 49? 6? 18 19 4 2.090 .50-,70
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were tested against a theoretical independence ratio of 37 normal 
leaflet, tawny pubescence! 9 normal, grays 9 oral, tawny» 3 oval, 
gray» 13 narrow, tawny» 4 narrow, gray, a 3? value of 7.400 (P ■ 
30»30 percent) was obtained.



HU. DIS0U88IQB
That the aMractaz is not entixoly iminnuenoM

by environment is suggested by the fact that the difference between 
mean» of one strain planted at different locations in the field was 
occasionally greater than that expected by chance one time in 30.

Mean a##8*p*r-p(#  values of par^tt&l types of the early 
crosses differed considerably from the mean seMs*per*poM  values of 
the same parental types of the recent crosses. This difference is 
due to the fact that in the later classifications unfertilised or 
aborted ovule*  were considered as seeds whereas they were not in­
cluded in the earlier count*.

The F# seeds-per-pod distributions indicate that the character 
is governed by many genes» all of which do not contribute equally 
to the expression of the character. The bimodality evident in the 
low x intermediate crosses and the suggested bimodality in some of 
the intermediate x hlg& crosses indicate a few major genes for num*  
ber of seeds per pod. Also» the distributions of low x inter*  
mediate crosses indicate the action of modifying genes since the 
modal classes of the two suWurvee of these distributions had 
values higher and lower than the means of the "low" and the "inter*  
mediate" parents» respectively.

It is felt that the Mmodallty of the Pg seeds-per-pod distri 

butions from all crosses with T 133 justifies the assignment of a 
symbol to the major gen*  involved# The symbols &o and are sug­
gested for this allelomorphic pair. MW and ^olo are responsible 

for «intermediate" &ed»*per«pod  values and loin for "low" seeds-pes 

pod values»
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% data from oroewa S3?, 639*  and 511-533 agree with 
%*  W&hashl*e  hypotheele tha^ plante with high seede-per-pod value*  
differ from those with intermediate values by only a single reoea# 
vive gene. Takahashi assigned symbols to the allelomorphic» pair. 
It is not known whether the genes involved in the present study are 
the same as %kah&ehi*8.  neither his symbole z#r new symbols are 
used here since not all of the crosses between normal and narrow 
parents exhibited the bimodal seede-per-pod distributions. fhe 
nearly significant negative correlation coefficient obtained when 
F3 secds-per-pod values from cross 480 were correlated with their 
respective F% coefficients of variability suggests that the F% 
plants with the higher seeds*per-pod  values were more nearly homo­
zygous with respect to seeds-per-pod genes than those with lower 
seeds-per-pod values. If a single major gene pair la involved#

Fg genotypes would produce high yg values and little variability 
la *3#  M And % genotypes would both produce lower % values 
than but in ?» M would produce little variability and M would 
produce much variability, fhe^cbrr elation mentioned above might 
have been hWwr if the pure-breedlng# low seede»per#pod Fg^genetypes 
&& and their respective slWtly variable ?g*  e could have been 
omitted in the correlation.

Bata from crosses 53?, 839, and 511-533 on linkage intensity 
between high seeds-per-pod and narrow leaflet indicate approximately 
9 percent crossing over as compared with 10 percent obtained by 
iakahashi (4).

It does not seem likely that the major eeede-per-ped genes 

form a multiple aUelcmorphie series. that la, the Intermediate*
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gane yhloh le allelomorphic to is probably not the same #inter*  
mediate*  gene which is allelomorphic to the recessive high aoeds*  
period gene, The locus and the loous are linked with an 
"intermediate*  locus with ? and 9 percent crossing over, reaped*  
tively, If the two "intermediate" genes were the same gene, & and 
na would then be linked with either 3 or 16 percent crossing over# 
approximately# depending on the order of the loci on the chromo# 
some. The X3 test was applied to K. ratios from the narrow x oval 

crosses testing their fit to both a theoretical linkage ratio 
with 16 percent crossing over and the independence ratio. The *p*  
values obtained were 5#10 percent for the linkage ratio and 50*96  
percent for the independence ratio: the "P" value for linkage with 
9 percent crossing over would be extremely small. It appears# 
therefore# that && and & are not linked and that the dominant 
"intermediate*  genes that are allelomorphic to both and the high 
seede*per*pod  gene are not one and the same gene.

Only data from cross 60@ and 516 are at variance with the 
hypothesis that the oval#leaflet plants differ from the normal# 
leaflet plants by the single gene && It is felt that those are 
chance deviations, Bach cross had a reciprocal whose Fg segregates 
fit the 3*1.  hypothesis*  Meo# cross 655, whose segregates fit the 
hypothesis# is thought to be the same as cross 515, as regards this 
character# since their parents differed only in that the pistillate 

parent of croon 656 is a chlorophyll*deflclent  mutation from the 
pistillate parent of cross 516,
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Bata ÆfoA the narro# x oval orooaae InAioat» that the B$BO*  
type» aeeoolatea with particular phenotypes are *̂0  normal# Kao 
oval, nap and EMko narra». The production of the narrow character 
by the double recessive nac indicates that na le epletatic to a 
and that it should be possible to isolate two B^otloally different 
narro»*leaflet  strains.

Kone of the leaflet indices used seemed to be of value in 
making leaflet^shape classifications of questionable plants. *ven  
the mid th/length index for narrow x normal segregates has little 
value in classification because some segregates# probably the 
earns ones that would cause difficulty in classification by observa­
tion, fall between the two well-defined portions of the F« dis tribu# 
tien. The most difficult classification was between oval and normal 
segregates. It is felt that the most dependable criterion in making 
this classification is the degree of similarity of the outlines of 
the basal and distal halves of the leaflet. The leaflet may be 
folded once in the middle so that the basal and distal tip^e are 
together. In «oral» leaflets the margins of the basal half of the 
leaflet are quite parallel to the margins of the distal half while 
such la not the case in the normal leaflets.
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IX.

1. Data on the inheritance of number of seeds per pod and 
leaflet shape in the soybean were obtained from 30 crosses between 
parents whose mean seeds-'per^pod values ranged from 1.05 t 0.01 
to 3.67 t 0.02 and whose terminal leaflet shapes were either ovate 
(normal), lanceolate (narrow), or oval. One parental variety had 
oval leaflets and a very low mean seeds-per^pod value. Two varie­
ties had narrow leaflets and very high mean seede-per^pod values. 
The remaining parental types had somewhat intermediate mean seeds  
per-pod values, most of which differed significantly.

*

2. The data indicate that number of seeds per pod; while 
somewhat influenced by environmental conditions, 18 largely 
governed by a few major and several minor genes. The symbols Do 
and lo are suggested for one allelomorphic pair of major genes. 
Do exhibits considerable dominance over 10 and produces an "inter  
mediate" seeds-per-pod value produces a "low" seeds-per-pod 
value. Certain of the data suggest a major recessive gene which 
produces a "high" seeds-per-pod value as contrasted with an "inter­
mediate" value produced by its dominant allelomorph.

*
*

3. Plants with oval-shaped terminal leaflets differ from 
plants with normal leaflets by one leaflet-shape gene. The symbols 
& and are suggested for this allelomorphic pair. 00 and pro­

dues normal leaflets and co produces oval leaflets.
Data from the normal- x narrow-leaflet crosses substantiated 

earlier reports that a single gene difference is involved. Naga 
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and produce normal leaflets and nana produce*  narrow leaflets.

The F& of oroeees between narrow^leaflet plants and 
ovaWeaflat plants Md normal leaflets and the segregates fit 
a 9 normal; 3 oval: 4 narrow ratio» oval-leaflet genes are appar^ 
ently not linked with narrow^leaflet gone*.

4. The oral^leaflet gene le linked with the gene for 
low number of seede^per^pod with approximately ? percent oroseing 
over, but Ie not linked with the pubeeoenoe color gene

The narrow leaflet-shape gene is closely linked with the 
gene or gene*  for high number of seeds per pod but is not linked 
with the gene for pubescence color J or with the gene for fasciation 

1*
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l&ble #1 g tribut 1*88 and Leaflet Sbapes
of the Parental Typee and tha Fg Generation of Orona 500

"% ^0 " T W. ' "T. «MOgMBSSSSS

leaflet Leaflet Leaflet
sha,.p% . ...... Bbape... Fa

.-Is»,.. . ... formal. __ .............._ ^oruai.. _ oval.. .. fetal
1.00-1,08 13 i 1 31.OS-1.17 16 a 10 131.13-1.26 1 5 6 111.27-1.35 1 11 131,36-1.44 1 3 G
1.45-1.53 a 1 3
1.54-1.63 a a
1.63-1.71 3 i 4
1.73-1,80 3 a

10 101.90-1.98 13 3 15
1,99-3.07 13 13
2,08-3.16 17 1 18
2.17-2.35 31 3 333.36-8.34 33 333,35-3.43 12 3 14
3.44-3.53 13 138.53-3.61 17 1?3.63-8.70 0 33.71-3.79 1 6 6
3.80-3.88 3 3 2
3.89-3.97 36 1 1
3.98-3.06 $
3,07-3.15



gable 9»*»&eed8»Pod Dietylbutioiaa and Leaflet ahapea
of the Parental Typee and the Pg Geaafatloa of Groee 804

Leaflet 13313? Leaflei 
aa&%_ stee— _ wjâBâ^_ % ,

-Sasss——JaaiL...-4mr^  ...;.>la
1.00-1.08 36 3 3
1.09-1.17 4 1 5 8
i.ia-i.26 3 3
1.27-1.35 3 8 6
1.30-1.44 1 1 3
1,45-1.53 8 3
1.54-1.33 1 1 a
1.63-1.71 a 6
1.73-1.80 14 14
1.81-1,89 11 11
1,90-1.96 4 11 11
1..;.-3.07 18 14 14
2.08-3,16 ? 1
3.17-3.35 5 2 a
3,28*2,34
2.35-3,43
3.44-3.53
2.53*2.81
8.63-2.70 i
2,71-3.73
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Wl# Die tribu Uoaa and LwAet Shape»
of the parmital $ype$ aM the Fg OoBeration of Oroae 529

.. Amas.. .

_%74.
Fa 

tom

Leaflet 
«b»p.e,... Bhaae.

... ..... , ...
___ _ shape...... .....

... ,^.3(orm3U . .#arro# .
2,17-3.35
3.36-3.M 1 1
3.35*3.43
3.44-3.58
3.53-3.61
2,63-3,70
3.71-3.78 I 1
3.80-3.88 4 1? 

51
17

3.89-3.87 28 51
3,98-3.06 15 53 1 54
3.07*3,16 19 3 22
3,16-3.24 11 4 4 8
3.25-3.33 5 U 11
3,34-3i42 9 13 13
3.43-3.51 9 7 7
3.53-3.60
3.61-3.69
3.70-3.78

6
1

5 5
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Leaflet Ern A et ~wTe5^
. -Bme8.„,... ................... JaB'&i.......................................>ia

Table 11. Diettibutlone aM Leaflet Shape*
of the Parental Typee ana the Fg Generation of Oroea 511 #533

l.yo-1.98
1.93-3.07 14

1
9

1
9

8.08-3.16 21 23 23
3.17-3.35 27 2 39
3.39-3.34 1 36
3.35-3.43 23 33
3.44-3.53 11 11
3.53-3.61 1? 3 19
3.63-2,70 7 2 9
2,71-2.79 5 a 7
2.80-2.38 4 6 10
3.89-3.97 5 6 11
3.98-3.06 2 2 8 10
3.07-3.15 1 1 $ 7
3,18-3.34 1 1 5 6
3.35-3.33 4 1 1
3.34-3.43 4
3.43-3.51 4
3.53-3.60 7
3.61-3.69 2
3.70-3.78 4
3,79-3.87 3
3.88-3.96 2



Table 13. Di st Jibuti one aM Leaflet Shapes
of the Parental Types and the Fg Generation of Orees SO?

J j»... ' y 174 11

%
Leaflet Lean 4% Leaflet ' 

___shape___ ___
..Range...... , .. .... . . T&W

l.L9^^0? 5 3 3
3.08-3*18 33 11 i 133.17-3.25 13 13 133.38-2.34 1 31 i
2.35-2,43 14 3 173.44-2.52 30 a 332.53-2.SI 11 i 133.63-2.70 15 5 30
2.71-3.79 8 5 13
3.80-2.88 6 3 8
3.89-3.97 3 a 5
3.98-3.06 3 G 9
3.07-3.15 6 3 a
3.16-3.24 5 3 3
3.25-3.33 10 4 4
3^34-3443 ? 3 a
3.43-3.51 10 3 a
3.53-3.60 3
3.61-3.69 3
3.70-3.78
3.79-3.87 1
3.88-3.36
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ï&ble 13. Dletrlbutloae aM Leaflet Shape*
of the Parental typee and the Fg Generation of Oroea 516^5^4

daHet L^Aet Lea^at------

n.«, &- 88r mJ" Al
2.53-3.61
2.63-2.70 1 I
2.71-3.79 1 5 5
3.80-2.88 4 14 1 IS
3.89-3.97 31 18 1 19
3.98-3.08 6 35 1 36
3.07-3.15 9 4 13
3.16-3.24 145
3.25-3.33 1 368
3.34- 3.42 1 33
3.43- 3.51 a 178
3.52- 3.60 4 145
3.61- 3.69 8
3.70- 3.78 10 11
3.79- 3.87 4
3.88- 3.96 1
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Dietrlbutlona aM Leaflet Bhapee 
of the Parental Types and the fg Generation of Groee 53^

Range

juia.
Leaflet 
w-

E3&
...Rarrow

Leaflet
________ .Ethane......... . _ Fa

TotalRormi .Oval ' Barrow
l.ûü-1.08 33
1.09-1.17 4
1.18-1.2$ 1 a 31.37-1.35 a 5 ?1.36-1.44 2 3 51.45-1.53 1 ? 81.54-1.63 4 2 1 71.63-1.71 1 a 31.73-1.80 3 a 61.81^1.89 3 4 4 111.90-1.98 5 4 4 13
1.09-3.0? 40 4 3 49
2.08-3.IS 33 1 8 433.17-8.35 21 1, 8 303.36-3.34 16 4 ? 3?3.35-2.43 9 93.44-3.53 3 4 132.53-3.81 3 3 $8.62-3.70 3 1 3
3.71-3.79 1 1 32.80-3.86 1 1
3.89-3.97 1 3 43.98-3.06
3.07-3.15 1 1
3,16-3.34
3.25-3.33 1 1 1 3
3.34-3.43 1
3.43-3.51 3
3.52-3.60 4
3.61-3.69 9
3.70-3.78 IQ
3.79-3.87 4
3.88-3.96 1
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GlGtriüuUoBa th$ parental Type*  
and the F% Generation of Oroa*  169-160 (All Planta Had

Nor@al~8haped Leaflet»)
Kang<) ' Korean

1.00*1.08
1.08-1.17
1.18-1.36
1.37-1.35

1
2
1

1

1.30-1.44 4 31.45-1.53 4 51.54-1.83 13 1 51.63-W1 24 1 91.72-1.80 17 1 161.81-1,89 17 1?1.90-1.98 6 1 33
441.99*3.07 6 43.08-2.16 2 6 44

3a?^â#$6 1 4 393.38-2,34 6 373.35-3.43 IS 182,44-3.62 29 173,53-3.61 31 103.82-2.70 21
7

42.71-3.79 1
3.80*3.88
3.89-3.87 4 ‘1



Table 1)1 @tTibution@ of the Parental Types
an^ the Fg Generation of aroea 513 (All Plante Had

Bornai*- shaped Leaflet»)
''" '" ' J ' ' T ^--L'j,' --rny^-----...... im iÿm

1.90*1.98
1.98-3.0» %
2.08-2.16 4 1
2.17*2.25 11 1
2.36-2.34 12 1
2.35-2.43 9 1
2.44-2.52 6 1
2.53-3.61 3 3
3.63-2.70 7
2.71-3.79 17
3.80-3.88 4 19
3.89-3.97 38 14
2.98-3.06 15 3
3.07-3.15
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Râble 17,«"4Wentai an# Frequency Distributions of Index #&*  

(^idth of Leaflet at Its Widest Point Divided by Ite Total 
Length) of aroBo 516^S#. Hants Were Classed as "Normal" 

or "Narrow" by observation

Claes

J._üt ___ A.."Leaflet
S&-

Leaflet
&-

Leaflet ___  
____shaoe__ _ . _ r3 

TotalNorm]L. Narrow
34 ■- - 1 1
35
36 1 3 3
37 1 a 238 e 3 3
39 9 8 640 4 4 441 S 3 342 3 a 343 1 i 144 a 1 a 343 i 146 i 147 i 148 1 149 i 1so 1 1 351
52 1 1
63 5 S54 4 485 6 656 ? 7
5? 8 e
58 7 759 1 7
60 5 5
61 1 1
63 4 463 1 1
84 3 a85 1 4 466 1 1- 1
6? 1 1
68 4 8 a
69 4 1 1
TO 6
71 4
73 7 1 1
73 8 a a74 8
75 3 1 i
76 3
77
78

1
179

60 ......JL-



Table 18.—Parental and Frequency Distribution* of 
Index *b* (the Distance ^ro% the Base of the Leaflet 
to its Oldest Point Divided by Ite Total Length) of

Cross 504. Plants #ere Classed as *Korwal* or
*oval* by observation

Class.. e-
J w. Leaflet 
Qhape ..

_ .. .K'' ' L..
Leaflet 

.. -..shane ........—
. .Oval... . Kor^al .

31 6 3 8
38 18 1 1
33 9 9 9
34 6 11 11
35 3 11 11
36 18 1 13
37 1 14 14
38 1 1 7
39 4 5 3 8
40 8 1 3 4
41 6 1 8 3
43 7 3 3
43 8 1 1
44 1 a 3



Table and Frequenoy Dlstrlbutlone of
Index *o*  (the Angle forced by the T#o Margin# of the 
Basal Portion of the leaflet) of Gro## 500» Plante 

@ere Glaseed as *%ormal*  or ^oval*  by observation

T 16 '
EeKHel a leaflet
shape . shape .. ahape .. Fa

Ola#* .. _#c#aal....... ' Ovai ..hormal . .L O^al ..
77-78 1 a 2
79-80 1 i 1
81-82 8 i 1
83-8* 4 3 2
85-86 a 4 4
87-88 B 1 7 8
8%*#Q 4 1 4 5
91*92 6 7 7
93^ 1 7 7
95*96 1 3 5 8
97*98 7 4 11
99-100 8 8
101*103 10 10
103-10* 1 ? 7
105-106 18 18
107*108 80 20
109-110 19 19
111*118 1 83
113*114 16 16
US-116 15 15
117-118 6 3 3
119-120 13 11 11
121-132 6 5 6
133*134 9 a 3
125-136 i 1
137-129 1 i 1
129-130 i 1
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Table an& Fg Frequenoy Diatrlbutione of IMex
"b*  (the Dlatanoe from the Base of a Leaflet to Its 
^Weet Point Divided by Ite Total Length) of Croes 
522, Planta #ere Glaeee^ as *#orMal,**  ^Narrow,*  or 

»"oval*  by Observation

. i XÜ T 132 '-s......  ' '

Leaflet beanet Leaflet
.Am» . shape... aM&e . .... F2

Ol^aa .. Xa^ro® ... . .'bval... .. . jNrml. Oval ..ÿàÿxw.. Total
23 1 1 1
83 4 4 4
24 5 4 4
35 B 10 10
36 4 1 7 8
37 4 1 10 11
28 6 1 6 7
as 6 6
30
31 5 3 7
38 4 1 a 7
33 10 1 1 18
34 16 1 1 IB
35 30 3 23
36 39 4 1 34
37 3 19 3 1 23
36 5 19 3 33
39 ? 14 5 19
40 0 10 3 13
4L a 1 a 9
43 2 1 4 5
43 3 1 1 3
44 1 3 4
45 1 1 1 3
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