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Correlation of M a j o r  Vegetation 
Climaxes with Soil Characteristics 

i n  t h e  Sonoran Desert 

Soil characteristics dcterrnined from 
samples taken over a 14-mile transect 
of desert vegetation in southern Ari-
zona have yielded highly significant dif- 
ferences assoriated \rith t~vo  distinctly 
different climax vegetation types. l ' he  
transect i 5  in the Basin and Range Ph!,si- 
ographic Province of the inland South- 
~ . c s tand is over alluvial land, a soil tax- 
onornic unit that in this case refers to the 
unconsolidated alluvium of a desert cli- 
mate. This tlpe of alluvium, known as 
fanglomerate, characterizes most of the 
soils of the Sonoran Desert. 

The transect is located on the western 
slope of the Tucson Mountains, a low 
desert range west of Tucson, and the ad- 
jacent Avra Valley, from approximately 
3400- to 2000-feet elevation. The soil 
samples analyzed were taken to a depth 
of 3 feet from 16 soil-sample stations 
along the transect. Since this type of 
desert alluvium is generally deep and 
shows little or no profile development, 
samples were arbitrarily drawn atti-inch 
intervals to indicate any specific soil 
property to a much greater depth than 
3 feet. 

The lighter and more rocliy soil of the 
higher slopes supports the relatively 
complex Paloverde-Sahuaro (Cercidium-
Cereus, I )  vegetation type, whereas the 
finer soil of the lower slopes and valley 
supports the relatively simple Creosote- 
bush-Bur Sage (Larrea-Franseria, I ) as-
sociation. These are the two major cli- 
max vegetation t!pes of the Sonoran 

Desert in -4iizona, the Paloverde-Sa-
huaro association constituting a distinct 
tree climas and the Creosotebush-Bur 
Sage association forming a characteristic 
shrub climax. The same macroclimate 
exists for both climax vegetation types. 

il broad ecotone extends along the 
lower \vestern slope of the Tucson Moun- 
tains and the adjacent Avra Valley, vary- 
ing local11 in elevation from approxi-
inatcly 2800 to 2200 feet. The difference 
in slope of less than 4 degrees between 
the upper portion of the transect and its 
lower end is insufficient. as is the eleva- 
tional difference, to constitute a causal 
factor in the given vegetational differ-
ence. 

Standard detcrminations were made 
for soil texture (mechanical analysis), 
moisture equivalent, moisture content, 
capillary rise, dispersion rate, and salin- 
ity. Wilting coefficients were determined 
by the indirect method of Briggs and 
Shantz ( 2 ) ,inasmuch as the soil samples 
are variants within a closely related soil 
group. Results are given in Table 1 for 
moisture equivalent, wilting coefficient, 
and moisture content. I t  is observed that 
highly significant differences obtain for 
soil characteristics associated with the 
turo different major vegetation types. 

The differences between these soils in 
pertinent physical and physiological 
characteristics, such as moisture ecjuiva- 
lent and wilting coefficient, are attrib-
utable to the significant difference in the 
texture of these soils. Available soil mois- 
ture during the critical dry seasons de- 
termines the occurrence of one vegeta- 
tion type over the other. This is best ex- 
pressed by the wilting coefficient. The 

Table 1. Statistical comparison of soil characteristics of the two major climax vegetation 
types of the Sonoran Desert in Arizona. 

Soil characteristic 

Moisture equivalent ( % ) 
Wilting coefficient ( %) 
Moisture content* ( % ) 

Wet (approx. field capacity), 
summer rainfall season, July 
Dry, postsummer rainfall 
season, December 

24 
24 

Larrea-
Franseria 

12.2 t 0.61 
6.6 f 0.33 

24 
24 

Cercidium-
Cereus 

6.6 r 0.14 
3.6 ?: 0.08 

' 
8.9 
8.8 

P 

< .001 
< .001 

12 9.1 2 0.90 12 5.5 r 0.16 7.3 < .001 

12 3.4k0.41 12 1.4r0.09 4.6 <.001 

* Moisture content here refers to the amount of water present in a given soil at a given time determined on 
the basis of a percentage of the oven-dry weight of a given sample at 105'C. For valid comparative purposes, 
samples were taken simultaneously at different soil stations. 

less colloidal, more sandy, and more 
rocky soil supporting the Cercidium-
Cerrus association has a wilting coefi- 
cient of approximately one-half that of 
the finer soil of the Larrea-Franselra 
association, whereas the values in mois- 
ture ecjuivalent and moisture content for 
the latter are t\\,ice those of the former. 
This means that with a value of 50 per- 
cent less total soil moisture, t~vice the 
amount of soil moisture is available for 
plant use in the Paloverde-Sahuaro as-
sociation than is available in the Creo- 
sotebush-Bur Sage association. Interme- 
diate values in these and othei \oil plop- 
erties obtain for the broad area of 
ecotone 1%here one distinct .iegetation 
type first merges and then gives \\ay to 
the other. 

In summary, froin analysis of perti-
nent soil chararteristics and their corre- 
lation with climax vegetation types of 
the Sonoran Deqert, it is concluded that 
here specifically different soil attributes 
characterize, arid are intimately associ-
ated with, distinctly different and major 
climax vegetation types misting li~idcr 
the same macrorlimate. 
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Detection sf Sex of Fetuses by t h e  
Incidence of Sex  Chromat in  Body in 
Nuclei of Cells in Amniot ic  Fluid 

Identification of genetic sex on the 
basis of the incidence of the sex chro- 
matin body observed in the nuclei of oral 
mucosa smears has recently been de-
scribed ( I ) .  The technical concept ap-
pears to be directly applicable to the 
cellular debris in amniotic fluid. Since 
all such cells are of fetal origin, and 
since the sex chromatin body incidence 
is independent of the hormonal milieu 
( I ,  2) ,  it should be possible, therefore, 
to establish the genetic sex of the fetus 
i n  utero by this method. This has been 
done. 

Amniotic fluid has been obtained from 
pregnant women by direct aspiration of 
the amniotic sac with a needle and syr- 
inge. This fluid is centrifuged, and the 
sediment is spread on a slide treated with 
egg albumen. The slide is immersed a t  
once in equal parts of 95-percent ethyl 
alcohol and ethyl ether for 2 to 24 hours. 

The  fixed smears are passed through 
70-percent and 50-percent ethyl alcohol 

SCIENCE, VOE. 123 542 



and distilled water for 5 minutes each. 
They are then stained for 8 minutes in 
l-percent cresyl echt violet (3) (British 
Drug House) and are differentiated in 
95-percent ethyl alcohol for 3 to 5 sec- 
onds. The stained smears are rinsed in 
absolute ethyl alcohol until nuclear de- 
tail is clear on examination under the 
high. dry objective of the microscope. 
Thev are then mounted in Permount. 

The mounted smears are studied under 
the oil-immersion objective of the micro- 
scope. The sex of the newborn infant has 
been established on the basis of external 
physical examination. 

Many of the nuclei in amniotic fluid 
debris are not suitable for identification 
of the sex chromatin body. Some are 
markedly pyknotic, while other take the 
stain poorly or are badly fragmented. 
White blood cells may also appear in the 
fluid obtained from patients in labor. 

The incidences stated in Table 1 are 
based only on examination of well- 
stained healthy nuclei that are assumed 
to be desquamated from the amnion, 
skin, or mucosae of the fetus. Such a 
nucleus with a sex chromatin body is 
shown in Fig. 1. 

Observer 1 counted 100 nuclei in each 
instance. Observer 2, who studied some 
of the smears crmnted by observer 1, 
counted 50 nuclei. Neither observer 
knew the sex of the infant or the other 
observer's results at the time the count- 
ing was done. 

I t  will be noted that there is no over- 
lap between the maximum counts on 
male fetuses and the minimum on fe- 
males. The means are separated by a gap 
4 to 5 times the mean for male fetuses; 
and the extremes, by a gap 2 to 3 times 
the male fetus mean. Since there are no 
erroneous identifications of anatomic sex 
in the group, these observations are over- 
whelmingly significant. 

The amniotic fluid was obtained at or 
near full term, with the exception of one 
instance of fetal death in utero of un- 
known etiology at  32 weeks. The inci- 
dence of nuclear pyknosis was increased 
in this case, but a sufficient number of 
satisfactorily stained nuclei were found 
nevertheless. 

One smear not included in Table 1 re- 
quires comment. I t  was prepared from 
amniotic fluid obtained at cesarean sec- 
tion in a patient who was fully dilated 

Fig. 1. Nucleus of a cell in a stained smear 
of amniotic h i d  debris (x 3300). The ar- 
row points to the sex chromatin body along 
the nuclear membrane. 

Table 1. Incidence of sex chromatin body in amniotic fluid cell nuclei. 

Obsarvar I Observer 2 

Range Mean Range Mean 
No. (%)  (%I  So. ( % )  (70'0) 

Males 14 6-17 10 6 6-22 13 
Females 16 49-7 1 59 6 42-70 54 

with ruptured membranes and a fecal !is- 
tula in the vaginal vault. The fluid was 
grrrssty contaminated with maternal 
feces. The smear includes many poly- 
morphonuclear leukocytes and unstained 
digested vegetable matter. I t  was origi- 
nally counted by observer 1 as having 
54 percent of nuclei with the sex chroma- 
tin body and later by observer 2 as 22 
percent. A third observer found a count 
of 20 percent. The fetus was a male. 
The count by observer 1 was made at  
2 A.M. 

Decisions on which nucleus to count 
and which to ignore in these amniotic 
fluid smears will varv from time to time. 
from observer to observer. and will de- 
pend in part on the quality of the stained 
smear and the density of the cell popu- 
lations. In the present study, frequent 
consultation between observers on the 
appearance of individual nuclei served 
to limit the range of these variables, but 
the operation of chance produced some 
variation between two counts on the 
same smear (4). I t  is, therefore, not to 
be expected that repetition of these ob- 
servations by others will produce results 
of an identical order of magnitude. The 
counts obtained on oral mucosa by Mar- 
berger et al. have lower means but the 
same wide separation between the means 
without overlap ( I ) .  The likelihood of 
finding a count on a genetic male that 
even approaches the lowest count on a 
genetic female is virtually nil by either 
method, p v i d e d  that the absolute size 
of the counts is determined by conditions 
held constant for any group of counts 
made. 

That the smears must be obtained and 
read for this purpose under ideal condi- 
tions is emphasized by the exceptional 
case cited in a foregoing paragraph. The 
unusual amount of debris .of maternal 
origin in this amniotic fluid with a fecal 
fistula and late labor with ruptured 
membranes resulted in a smear that was 
misread by a fatigued observer. 

I t  has been assumed that the infants 
identified as female after birth do not in- 
clude any instances of gonadal agenesis 
who might be genetic males. 

The techniques of exfoliative cytology 
have been applied to the determination 
of genetic sex of the fetus in utero by the 
incidence of the sex chromatin body in 
the cellular debris of amniotic fluid. 

The mean incidence of this body in 
the nuclei found in the fluid of female 

fetuses is several times that found in 
male fetuses, and the minimum inci- 
dence in females in this series is approxi- 
mately twice the maximum incidence 
among male fetuses. There are no er- 
roneous determinations. This result is 
highly significant. 
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Reagent for Differentiation 
of 1,4- and 1,6- 
Linked Glucosacchaiides 

Buchan and Savage have employed a 
mixture of aniline, diphenylamine, and 
phosphoric acid as a spray reagent for the 
detection and estimation of sugars on 
paper ehromatogr;ams (I ). In applying 
this reagent to characterize the end prod- 
ucts of enzymic degradation of starchlike 
substrates, we have obsemed variations 
in the color of 01Pgosaccharide spots on 
paper chromatograms. Further investiga- 
tion with known 1,4- and 1,6-linked glu- 
cosaccharides (2) revealed that these 
differences correlated to a certain extent 
with variations in the structure of these 
compounds. 

Those saccharides in which the car- 
bon-4 hydroxyl proximal to the reducing 
end of the molecule was combined in glu- 
cosy1 linkage yielded blue to purple col- 
ors, whereas those saccharides in which 
this hydroxyl was uncombined yielded 
slate, green, or yellow spots, depending 
on the concentration of the substance per 
unit area of the paper chromatogram 
(Table 1 ). Aso and Yamauchi (3) have 
recently observed independently that the 
color of the reaction products of other 
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