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Texas wildrice (Zizania texana) growing sub
merged in the spring-fed San Marcos River, 
Hays County, Texas. The blades of this rare 
plant ripple in clear, constant temperature 
waters. 

TE 

Texas wildrice (Zizania texana) panicle or 
fruiting head showing both pistilate (seed) 
parts at the upper or extended end and the 
staminate (male) parts dangling below. 
Note, the staminate florets bloom later than 
the pistilate florets thus making self-pollina
tion often difficult. 

s IL 
by 

HAROLD E. BEATY 
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Texas wildrice (Zizania texana) growing sub
merged in the spring-fed San Marcos River, 
Hays County, Texas, Fruiting stems are 
emerging (hand pointing) above the swift 
current. These stems will develop a panicle 
with seeds well above the water. 

E 
Research Associate, Institute of Environmental Studies 

Baylor University 

A relict population of a rare and 
endangered species of aquatic grass, 
Texas wildrice (Zizania texana 
Hitchc.), is growing in the spring
fed headwaters of the San Marcos 
River within the city limits of San 
Marcos, Hays County, Texas. 

Texas wildrice is a coarse peren
nial forage plant that grows com
pletely submerged in 1 to 6 feet of 
clear running water, excepting the 
panicle which emerges and rises 
above the current when flowering. 
It is found well out in the swift cur
rent and away from banks and quiet 
waters. It grows with other aquatic 
vascular plants such as Myriophyl
lum and Potomogeton. It has the 
general appearance of Johnson 
grass, panicum, or sedge growing 
under water. This plant's luxuriant 
growth of bright green, long, flat, 
narrow leaves ripple as streamers 
below the surface. 

For ages, vast volumes of under
ground waters originating in the 
Edwards Plateau region have flowed 
from fissures in exposed limestone 
strata of the Balcones Escarpment 
and form the San Marcos River. 
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'Lhe relatively J.tnifQrm annual water 
flow rate and c:;onstant year-round 
temperature of the springs create- a 
stable aquatic environment in which 
Zizania texana is specifically 
adapted. 

This unique plant is endemic to 
Texas and is habitat specific. Its 
natural habitat is limited to the San 
Marcos River's gravelly streambed 
which begins at Spring Lake-loca
tion of the principal springs, and 
extends downstream two and one
half miles where the riverbed sub
strate changes from a marl to a 
dark shale. Mean annual flow of the 
San Marcos springs is 157 cubic 
feet per second (cfs). Water tem
perature at the springs is approxi
mately 71°F the year-round and 
varies approximately ± 3°F at the 
habitat lower limits as influenced by 
air temperatures. Zizania texana is 
specifically adapted to this relative
ly year-round stable aquatic en
vironment. It has not been found 
growing naturally elsewhere-not 
even in Comal Springs at New 
Braunfels only 18 miles away in a 
similar locale. Attempts to culture 

this plant in similar habitats at other 
locations or in aquaria have not 
been fully successful. 

Zizania texana is firmly attached 
to its habitat gravelly streambed by 
relatively short spongy roots serving 
as a sturdy anchor system. Roots 
develop at the nodes of the decum
bant culms (stems) and at the tips 
of short coarse stolons (runners) . A 
crown of tightly entangled roots de
velop into a plant clone or colony 
which is exposed above the stream
bed soil. The basal area of a Z. 
texana clone ranges from a few 
square inches to as much as 10 
square feet. 

New plants other than seedlings 
are produced at the end of stolons. 
It is here where tillers (shoots) also 
arise. Long bright green, ribbon
like, highly pliable leaves originate 
at the base and nodes along the axis 
of the culms. Individual blades 
reach lengths exceeding 6 feet and 
have widths up to an inch. 

During periods of inflorescence, 
the long rigid decumbant culm, 
which reaches lengths of 12 feet or 
more, will bend upward at its nodes, 
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emerge above the strong current, 
and produce a graceful 8 to 12 inch 
panicle at the distal 2 to 3 feet 
above water. 

Flowering panicles of the Zizania 
texana are normally produced dur
ing the autumn and spring-usually 
early spring. However, inflores
cences are produced sporatically 
throughout the year. Since the 
habitat waters remain relatively 
constant as to warm temperature 
the year-round, the panicles are 
rarely affected by frost. 

Flowers of the Texas wildrice are 
borne in a branching panicle. The 
individual flowers (florets) are 
rather large and are unisexual. The 
pistillate (female) florets are at the 
top of ascending or appressed 
branches and are the first to bloom. 
Staminate (male) florets, which 
bloom later, are suspended pen
dulously on 1 o w e r spreading 
branches of the panicle. Separation 
of the flowers promotes cross
fertilization, which is further as
sured by early blooming of the 
pistillate flowers before the stami
nate ones on the same panicle re
lease their pollen. Self-pollination is 
also possible. 

Zizania texana has the capability 
of reproduction by seeds. Unfortu
nately it has little opportunity to 
produce viable seeds due to two 
situations: first, scattered and thin
ning clones; and second, floating 
debris covering and weighing down 
culms and panicles. The first re
duces the opportunities for cross
fertilization, and the second pre
cludes either cross or self-pollina
tion. Flgating debris from frequent 
cutting_gf__aquatic...__yegetatioIL_ in __ 
Spdng Lak~nd city park areas is 
tlie most detri:illeiii8.11actor ama: 
ing--the natural seeding capa@ities 
of this plant. Therefore, it is highly 
unTikely that this rare plant is re
producing itself significantly by 
seeds. 

Under present circumstances, 
Texas wildrice's principal means of 
reproduction is vegetativ'ely by stol
ons. However, this method is not 
sufficient to assure a viable popu
lation. 

Texas wildrice population size is 
declining to the point of extinction, 
not primarily due to natural fac-
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tors but chiefly to man's modifica
tions of the habitat, wanton de
struction and collection of individ
ual clones or clumps of the plant, 
floating freshly cut aquatic vegeta
tion debris, and local pollution of 
the stream. Presently, Zizania tex
ana's thinning population is found 
only in the lower one and one-half 
miles of the natural habitat area. 
This section is downstream from 
the San Marcos city park dam and 
is 60 percent of the entire habitat 
and is not the most favored. From 
recent surveys, . it is estimated·-~ifiat 
apprciximatefr_ 25~Q -~quare foet of
o:-6 acres of basal are-a:-is--a:rr-mat 
remains of the Z. texalia popufa:... 
ti on-:-

~ . .. ·- ··--··- .,.::::. 

Zizania texana has been com
pletely eradicated from the upper 
reaches of the San Marcos River, 
which includes Spring Lake and the 
city park area. This has been ac
complished by selective grubbing, 
cutting, and streambed plowing or 
harrowing by city park and Spring 
Lake maintenance personnel. Texas 
wildrice is not permitted to reestab
lish and grow in this portion of its 
natural habitat. Locally it is con
sidered as a weed and an obnoxious 
aquatic grass and is treated as such. 

Intense activities of plant collec
tors have a marked effect upon the 
Texas wildrice population. Those 
involved in commercial aquatic 
plant activities regularly pull out 
economically unimportant aquatic 
plants not suited for aquaria and 
replace them in a gardening opera
tion by saleable species. Such ac
tivities disturb the stream and lake 
bottoms and physically dislodge the 
economically unimportant peren
nials which include Z. texana. Col
lections made by students, plant col
lectors, and aquaria enthusiasts also 
contribute to the population decline. 

Since the headwaters area of the 
San Marcos River is situated in a 
densely populated and high-use 
area, Zizania texana habitat waters 
are subjected frequently to pollu
tion by inflows of the city storm 
drainage system, occasional raw 
sewage leakages, and normal water
shed runoff from streets, highways, 
railroads, and recreational areas. 
The pollution act!yJtif!.~--9-~~Eade the 

habitat and have a detrimenta 
feet upon th~~.PJ.!infpopulati~n-.-

For reasons as yet not . un 
stood, this relict Zizania te; 
population continues to exist -
remain relatively vigorous in 
stable environment of the 
Marcos River. 

Historically and scientific 
little is known about Texas wild; 
Since it is habitat specific and 
economic importance is unknc 
only limited interest is expressej 
this rare species. Studies and 
vestigations so far have been b 
few concerned individuals. 

Texas wildrice is closely rel< 
to Annual wildrice (Zizania ac; 
tica L.), an economically impori 
annual plant which grows abundi 
ly wild in cool, marshy areas 
northern, central, and eastern I 
tions of North America but 
west of the southern Mississi 
River into Texas. Grains of this 
nual species are edible and used 
table food. However, Zizania tex, 
is not closely related to Cornn 
white rice (Oryza sativa L.), a 
nual cultivated cereal of high e 
nomic value. Nor is Z. texana de 
ly related to Southern wild1 
(Zizaniopsis miliacea Doell 
Asch.), a coarse perennial for~ 

plant resembling Zizania and 
found along banks of ponds 2 

streams throughout most of Te: 
in favorable habitats. Texas wi 
rice does not appear to be clos 
related to Zizania lat if olia Tur 
(Manchurian water-rice), a coa 
perennial grass introduced from 1 
Orient. 

About 200 years ago Francisc 
monks, while making exploratic 
and working with the American J 
dians, discovered San Marc 
springs on Saint Mark's Day a 
named them for the saint. In 18~ 
the area of the springs became 
Spanish landgrant. Fourteen ye~ 
later two ranches were located ne~ 
by to be followed by 200 wage 
loads of settlers and pioneers. Tl 
was the beginning of modern mar 
impact upon the natural habitat 
the Texas wildrice. Prior to the i 
flux of people, the prime dange 
to the Zizania texana populatic 
were those of habitat alteratio1 
by natural phenomenona whic 
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could alter significantly the spring 
flows, local geography, and water 
chemistry. 

Scientifially, first attention given 
to Texas wildrice was in August 
1892 by G. C. Nealley, a botanical 
collector commissioned by the U. S. 
Department of Agriculture to ex
plore southwest Texas for grass and 
forage plants. He reported his find 
of an aquatic grass growing in the 
springfed headwaters of the San 
Marcos River as a variety of Zi
zania aquatica (Annual wildrice). 
In the late 1920s, W. A. Silveus, an 
agrostoloist of San Antonio, col
lected specimens of the aquatic 
grass at San Marcos from the run
ning water. The plant material was 
so scant that its distinguishing char
acters were overlooked. Once again 
it was called Zizania aquatica. Later 
Silveus noted some taxonomic dif
ferences and felt that this plant may 
be a new species. He asked A. S. 
Hitchcock, an eminent agrostologist 
and widely travelled plant explorer, 
to verify his latest observations. 
Hitchcock confirmed the grass to 
be a new species. The plant was 
officially named Zizania texana 
Hitchcock in 1932. 

In his writing in 1932, Silveus 
commented that cattle had been 

sticking their heads deep into the 
running water to g:-aze on Zizania 
texana. He noted further that he did 
not see any of the grass growing out 
on the banks. In 1933, he noted 
that panicles of Texas wildrice were 
seen throughout the year and that 
the plant's growth in the water was 
so luxuriant that the irrigation com
pany had difficulty in keeping the 
artificial lake (Spring Lake) and 
ditches clear. From these reports, 
Z. texana was very vigorous. and 
grew abundantly for approximately 
1000 feet behind the dam which im
pounds Spring Lake, in the two and 
one-quarter miles of river below the 
dam, and in irrigation waterways 
from the lake and along the river. 

In 1967, Dr. W. H. P. Emery, 
Professor of Biology, Southwest 
Texas State University, reported in 
The Southwestern Naturalist some 
drastic Zizania texana population 
and natural habitat changes. He 
noted that there was only one plant 
of Texas wildrice growing in Spring 
Lake, none in the first half mile of 
the San Marcos River immediately 
below Spring Lake dam and 
through the city park, and only 
scattered clones below this point for 
the next one and one-half miles. 
From his observations, Dr. Emery 
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felt that the rapid decline of Z. 
texana population was probably due 
to the factors of floating cut aquatic 
vegetation debris from Spring Lake, 
streambed plowing in the city park 
area, plant collecting, and pollution 
of the stream. 

Factors bearing upon the popula
tion decline of Zizania texana as 
suggested by Dr. Emery are sup
ported in studies and surveys made 
during the period 1972-74. 

Texas wildrice's existence is 
threatened with extinction as a di
rect result of man's stresses upon 
the rapidly dwindling population. 
Very little is known about this rare 
Texas aquatic grass, and its bene
ficial properties need to be deter
mined. For continuance of this en
dangered species, the following ac
tions are essential: 1) preservation 
and protection of the entire pop
ulation and its habitat, 2) restrict 
or ban all collection and eradica
tion activities. 3) re-establish the 
plant in the upper reaches of the 
habitat (Spring Lake and city park 
areas) , 4) restrict release of cut 
vegetation debris into the stream, 
5) effect stream pollution control 
measures, and 6) promote active 
research projects on the species and 
the habitat. 
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