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Stoloniferous 
Blue Grama 
.T. STUBBENDIECK, JOHN L. 
LAUNCHBAUGH, DONALD F. BURZLAFF, 
AND WAYNE G. McCULLY 

Blue grama (Bouteloua gracilis (Wild. 
ex H.B.K.) Lag. a Griffiths)‘, a native 
perennial, warm-seas013 grass, is important 
throughout the Great Plains. It tends to 
be a bunch grass in the southern portions 
of its range and a sod former in the 
central and northern portions (Allred, 
1950). 

Growth habits of blue grama are often 
compared with those of buffalograss 
(Buchloe dnctyloides (Nutt.) En&n.), a 
common associate. Blue grama has many 
structural features that closely resemble 
buff&grass; but blue grama, lacking 
runners or stolons, spreads vegetatively 
only by tillers and short root stalks (Pool, 
1948; Allred, 1950). 

Discovery and Observations 

Stolen-like culms were found in 1968 
in dormant plant material growing in a 
dense clone on the north side of a fence 

post near Lincoln, Nebr. The stolen-like 
structures consisted of rather stiff, elon- 
gated, vegetative internodes at the base of 
the clone. The internodes averaged 8 cm 
long on eight shoots that were measured. 
A series of nodes with leaves, axillary 
buds, and tillers was at the top of each 
elongated internode. 

Similar structures were observed later 
on blue grama transplanted to a green- 
house at Lincoln, with as many as five of 
the elongated internodes in a series. 
Nodal roots were formed when nodes 
were placed in contact with moist soil. 
Figure 1 shows a blue grama plant with a 
series of two elongated vegetative inter- 
nodes. The last node, placed in contact 
with moist soil, had rooted. 

Many stolons developed on blue grama 
plants from North Dakota grown in 
Lincoln under greenhouse conditions, but 
few developed in Nebraska material and 
rarely any in plant material from Texas. 

Stolons developed in Texas on plants 
originating from Kansas; some extended 
70 cm and had as many as 12 internodes 
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(Fig. 2). Growth and development of 
stolons apparently resulted when light 
quantity and/or photoperiod were de- 
creased. 

Procedures and Results 
Plants from North Dakota, South 

Dakota, Nebraska, and Kansas were 
grown in a greenhouse in Kansas under 8- 
and 12-hour photoperiods for approxi- 
mately 9 weeks. Plants from Texas and 
Mexico were grown under the same con- 
ditions for approximately 5 weeks. 
Greenhouse temperatures were not con- 
trolled, except that the maximum was 
kept below 105 OF. No stolons developed 
on any plant. The only visible differences 
between the short- and the long-day 
plants were shorter culms and more 
aborted second and third spikes on plants 
grown under the 8-hour photoperiod. 

Plants from North Dakota, Nebraska, 
Kansas, Texas, and Mexico were then 
grown in environmental chambers under a 
constant temperature of 77’F, photo- 
periods of 8 and 12 hours, and light 
intensities of approximately 2,400 and 
8,000 ft-candles. Stolons developed only 
on plants from North Dakota, Nebraska, 
and Kansas grown at the 8-hour photo- 
period and low light intensity. Stolons 
appeared under those conditions after 5 
weeks, but none had developed under the 
other treatments after 12 weeks when the 
experiment was terminated. 

Conclusions 

Presently it is not known if there are 
stoloniferous ecotypes of blue grama as 
have been found in hairy grama (B. 
hirsute Lag.), sideoats grama (B. CUY- 
tipendula (Michx.) Torr.), and slender 
grama (B. repens (H.B.K.) Scribn. & 
Merr.) (Gould, 1959; Morrow et al. 
1954). Stolons may develop on blue 
grama grown under optimum temper- 
ature, reduced photoperiod, and reduced 
light intensity. 

Further studies of this species may 
reveal ecotypes that will produce stolons 
under natural conditions. A stoloniferous 
type of blue grama would be valuable for 
accelerating stand establishment and 
ground coverage. 

Literature Cited 
Allred, B. W. 1950. Practical grassland manage- 

ment. Sheep and Goat Raiser Magazine. San 
Angelo, Texas. 308 p. 

Gould, Frank W. 1959. Notes on apomixis in 
sideoats grama. J. Range Manage. 12:25-28. 

Gould, Frank W. 1969. Texas Plants - A check- 
list and ecological summary (Revised). Texas 
Agr. Exp. Sta. MP-585. 121 p. 

Morrow, Judd, Eamore C. Nord, and Vernon A. 
Young. 1954. Stoloniferous ecotypes of 
hairy grama (Bouteloua hirsuta). J. Range 
Manage. 7:226-227. 

Pool, Raymond J. 1948. Marching with the 
grasses. Univ. of Nebraska Press. 210 p. 

Seed Size Affects Germination of True 
Mountainmahogany A random sample of 500 seeds of each 

collection was measured to the nearest 
millimeter and then placed in one of 
three size classes. Seeds were classified as 
small if they were less than 0.8 cm in 
length, medium if 0.9-l .O cm and large if 
longer than 1 .O cm. The seeds were found 
to range in length from a minimum of 0.5 
cm to a maximum length of 1.3 cm. At 
this time, size classes and the collections 
were weighed to determine number of 
seeds per pound in these groupings. 

The seeds were stratified at 38-42’F 
for 28 days to overcome dormancy (Fo- 
rest Service, 1948). All size classes were 
subdivided into groups of not more than 
50 seeds, due to the presence of an 
aqueous inhibitor (Moore, 1963). The 
seeds were dusted with a fungicide and 
then germinated in petri dishes on stand- 
ard germination blotters. Germination 
tests were conducted at room tempera- 
ture (72-80’F) and terminated after 28 
days. Distilled water was added to the 
dishes as required. 
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Highlight: Five collections of seeds of true 
mountainmahogany from two sites in northern 
New Mexico were divided into three size classes. 
Large seeds germinated better than medium or 
small seeds, within a collection as well as overall. 
The results suggest, however, that relative size 
distributions of collections may not be a reliable 
index of differences in source germinability. 

Relatively little is known about the 
factors affecting germination of true 
mountainmahogany (Cercocarpus 
montanus), recognized as one of our most 
important browse species. Variability 
among collections of seeds has been 
noted (Forest Service, 1948), and germi- 
nation in situ was found too erratic 
(Woodmansee, 1969). Alternating night- 
day temperatures of 68-86’F have been 
recommended for germination (Smith, 
1971). 

This study was undertaken to de- 
termine if seed size is a factor in the 
germination of this species. 

Seed size is known to affect final 
germination percentage, rate of germina- 
tion, seedling vigor, and seedling emer- 
gence of several species. Large seeds 
generally germinate faster and produce 
more and larger seedlings (Rogler, 1954; 
Kneebone and Cremer, 1955; Lang, 1965; 
Knipe, 1970). Larson (1965), on the 
other hand, reported that different sizes 
of ponderosa pine seed, when planted in 
the field, germinate at essentially the 
same rate and percentage. Lang (1965) 
also notes cases in which an inverse 
relationship of seed size to final germina- 
tion percentage exists. 

Seeds for this study were collected in 
different years from two locations in New 
Mexico. Collections were made in 1964, 
1966, and 1970 from a group of plants at 
the northern edge of the city of Santa Fe 
(SF.), in the pinyon-juniper type at 
7,300 ft elevation. The other collections 
were made in 1964 and 1969 on 
Pinabetosa Mesa (P.M.), an oak- 
mountainmahogany site (Daubenmire, 
1943) at 8,000 ft elevation near the town 
of Coyote. The seeds were stored in paper 
bags at room temperature until the study 
was begun in July, 197 1. 
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The seeds were considered germinated 
when the radicle had penetrated the seed 
coats, grown for a minimum of 0.5 cm, 
and had a normal appearing meristem. 

Germination was signficantly higher 
for large seeds than for medium or small 
seeds (Table 1). Three times as many 
large seeds germinated as small seeds for 
the 1969 P.M. and the 1964 S.F. collec- 
tions. The margin between large and small 
seeds, however, was less for the other 
collections. Signficantly more medium 
size seeds germinated than small seeds. 

Table 1. Germination of true mountainmahog- 
any by size class. 

Percent germination 

Seed lot Small Medium Large Mean’ 

P.M. 1964 53 64 70 62ab 
P.M. 1969 19 42 66 42c 
S.F. 1964 20 39 67 42c 
S.F. 1966 33 53 64 5Obc 
S.F. 1970 59 70 80 70a 

Mean’ 37c 54b 69a 

1 Any two means not followed by the same 
letter are significantly different at the 0.05 
level according to Duncan’s new multiple 
range procedure. 

Most seeds in each collection-about 
2/3 of the total number-fell within the 
medium size category (Table 2). This 
implies that germination of bulk samples 
from the five collections would approxi- 
mate 54%, rather than some higher per- 
centage representative of the large size 
category. Size distributions varied among 
the collections. Only 2% of the 1970 S.F. 
collection were large compared with 47% 
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