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INTRODUCTION 

The hybridization of Salvia apiana and S. melltfera is a classical instance of introgressive 
hvhridization. and has been described in detail by Epling (1947) and Anderson and 
Anderson (1954). These authors have described the circumstances of this hybridization and 
the characters (chiefly those of flowers and inflorescence) which serve to distinguish the 
two species and indicate degree and nature of hybridization. Other information on these 
species has been given by Epling (1942) and Epling and Lewis (1942). The clarity of the 
S. mellifera—S. apiana introgression invites anatomical study, especially because there are 
obvious differences between the species in texture and other fine structural points which 
suggested that anatomical study would be rewarding. Study of the S. mellifera-S. apiana 
introgression has thus far not featured leaf anatomy, which offers good material for analysis. 

The potential usefulness of anatomy in analysis of plant hybrids does not seem to be 
generally appreciated. Anatomy may require more work in preparation, but as the results 
below show, certain anatomical features may be extremely decisive in establishing the nature 
of individuals and populations. A number of papers do emphasize the use of anatomical 
features, chiefly those of leaves and indument, in study of hybrids. These include Barua and 
Wight (1958), Cannon (1909), Cousins (1933), Heiser (1949), MacFarlane (1892) , 
Pryor, Chattaway, and Kloot (1956) , Rollins (1944), and Russell (1919) . 

Leaves alone are the focus of the present study not only because they have hitherto 
received little attention, but also because they offer a wide variety of anatomical features. 
Other portions of the plant are potentially interesting, but would tend to be, in some 
cases, anatomical expressions of facts already known and analyzed in terms of gross 
morphology (e.g., differences in floral venation would parallel differences in floral shape). 

MATERIALS AND METHODS 

The specimens of Salvia apiana. S. melltfera, and putative hybrids were collected in the 
field, mostly in regions near Claremont. Selection of representatives of these species and 
their hybrids was based on criteria for identification developed by Epling (1947) and 
Anderson and Anderson (1954). Leaves were fixed in formalin-propiono-alcohol 
(Johansen, 1940). Sections were prepared with the usual paraffin techniques and stained 
with safranin and fast green. Fixed leaves were also cleared in 2.59? sodium hydroxide 
followed by a 250<# chloral hydrate solution to continue the clearing process yet inhibit 
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softening. Cleared leaves were dehydrated in an ethyl alcohol series, stained in safranin, 
destained and then stored in xylene, and finally mounted on slides in Canada balsam. Speci­
mens documenting this study are as follows: S. meUijera: W e b b 768, 769, ~~ i. 775 , 777, 
7 8 1 , 7 8 5 , 7 9 3 , a n d 7 9 8 ; S. apiana: W e b b 770, 7 7 1 , 7 7 3 , 7 - 9 . 780, 782, 792, 794, 795, 796, 
and 7 9 9 ; S. meUijera X S. apiana: W e b b 766, 767, 772, 783, 784, 786, 787, 789, 790, and 
7 9 1 . T h e specimens of S. apian., are mostly from the rocky alluvial areas between the 
Rancho Santa Ana Botanic Garden and the foothills of the San Gabriel Mountains north 
of Claremont. This alluvial fan is at an elevation of about 1200 feet, and is characterized by 
a scrub vegetation including Eriogonum fasciculalttm, Adenosloma jasciculatum, Lepido-
spartum squamatum, Sambucm caUicarpa, and Rhus ova/a. The specimens of Salvia meUijera 
are mostly from the foothills to the north of this alluvial fan, in an area covered with 
Quercus agrifolia, O. dumosa, Artemisia calijomica, Rhus laurina anil o ther chaparral 
shrubs. Hybrids tend to occur in disturbed areas in these foothills. Herbar ium specimens ol 
all of the collections listed above were prepared and have been deposited in the Herbar ium 
of the Rancho Santa Ana Botanic Garden. 

Many anatomical anil morphological features ol the leaves were studied, and various 
qualitative and quantitative characteristics were analyzed. Those which have been selected 
for presentation here are believed to contain features which serve as the best anatomical 
criteria for differentiating the two species, and thus for analyzing putative hybrids. Some-
features (e.g. , g landular tr ichomes) which do not differentiate the species have been 
included for their value in comparisnn with those which do. and to present a more complete 
picture of leaf anatomy. 

T h e means which are presented in table 1 are the averages oi the averages obtained 
from each plant in the three categories. Three leaves were usually studied in each individual. 
for each characteristic. Therefore, each mean is usually the average "i" 27—30 leaves lor each 
species (or for the hybrid g roup) . 

T h e statistical interpretations of significant e in table 2 are based on the " U " test ot Siegel 
( 1 9 5 6 ) . Th i s simple test does not require the use of a calculator, and can therefore be used 
in the field. T h e formulae used are: 

U = n.n- it, (a, ! 1) - R, 
~ Y~ 

U = n.n= I n ; ( n , + 1 ) - R, 

2 
In these formulae, n = number of samples, n, species 1 (e.g.. .S\ ap/ana), n.. species 2 
(e .g. , S. meUijera) and R = rank. In this test, the species are ranked, with one being 
assigned to the lowest value; these ranks are then added lor each species, eejualling R. T h e 
calculated U must be smaller than the value found in the table o\ values o( Siegel for any 
given dimension. If U is larger than the value at the 5 $ level of probability, this indicates 
that the variation is not significant. In other words, this much variation could be found 
within one species or even within the leaves on an individual plant. If the value of U is 
smaller than the value given in the table, then the variation or difference between the two 
species (o r between one species and the hybrids) may be considered statistically significant. 

T h e commentary of Dr. Edgar Anderson upon the potential value ot leaf anatomy in 
analysis of the 5. apiana—5. meUijera introgression inspired this study, and his interest is 
gratefully acknowledged. 

A N A T O M I C A L FEATURES 

LEAF MARGINS 

As shown in fig. 1, three characteristics of margins were analyzed quantitatively: ( 1 ) 


