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Highlight 

Different aged seeds of six grass varieties were tested for 
percentage laboratory germination and percentage field 
emergence. Best age of seed for planting differed greatly 
among the varieties and the results from laboratory and 
field tests were not always consistent. One-year-old seeds of 
sand bluestem, blue grama and A-6606 switchgrass; two-year- 
old side-oats grama and yellow indiangrass; and seven-year- 
old Grenville switchgrass seeds had emerged best at the end 
of the field test. Except for sandhill bluestem, seeds two 
years and older emerged faster, a factor that may be impor- 
tant in successful field establishment of seeded grasses. 

The germination of seeds does not begin until 
special conditions (moisture, time, temperature, 
etc.) have been provided. Freshly harvested seeds 
of many plants have a dormant period during which 
germination is greatly retarded or completely in- 
hibited, although moisture and temperature con- 
ditions may be optimal. 

Coukos (1944) showed conclusively that seeds of 
big bluestem (Andropogon furcatus Muhl.), little 
bluestem (Andropogon sco@zrius Michx.), and yel- 
low indiangrass (Sorghastrum nutans (L.) Nash) 
possessed prolonged dormancy and some collections 
of side-oats grama and a Kansas selection of little 
bluestem possessed brief dormancy. Seeds of these 
grasses stored in either a barn loft or at room tem- 
perature in bags or jars did not begin normal germi- 
nation until from 14 to 18 months after harvesting. 

l Received 
9, 1969. 

May 31, 1 968; accepted for publication January 

2 Present address: Goodarz Shaidaee, No. 214, Sabbaye- 
Shomali Ave., Teheran, Iran. Billie E. Dahl, Texas Tech- 
nological College, Lubbock, Texas. 

After dormancy broke, germination remained high 
for several months. 

Laude (1956) studied germination of some west- 
ern range species and found some degree of dor- 
mancy in freshly harvested seed of smilograss (Ory- 
zopsis miliuceu (L.) Benth. and Hook.), broadleaf 
filaree (Erodium botrys), and 12 annual grasses. 
The duration of delayed germination varied by spe- 
cies. For a given species, germination rate varied 
from year to year and among seed production loca- 
tions. In the annual grasses studied, dormancy per- 
sisted from one to five months, decreasing with 
time after seed maturity. Certain lots of smilo seed 
possessed dormancy for six months. 

Thornton and Thornton (1962) concluded that 
firm seed dormancy in freshly harvested blue grama 
(Boutelouu gruciZis (H.B.K.) Lag.) seed is of com- 

paratively short duration, disappearing by the 
spring following harvest. They stated that blue 
grama seed retained its original viability for at least 
seven years under usual storage conditions at the 
Colorado Seed Laboratory. On the other hand, 
Sautter (1962) obtained 84% germination of switch- 
grass seed (Punicum virgutum L.) when it was 
scarified but germination was low for untreated 
seeds. 

Sprague (1940) found that the best treatment 
for germinating freshly harvested seed of Kentucky 
bluegrass (Pou prutensis L.) and orchardgrass 
(Dactylis glomeruta L.) was to alternate daily tem- 

perature from 15 to 30 C with the lower tempera- 
ture effective for 16 to 18 hr and the higher tem- 
perature for 6 to 8 hr. In addition, he subjected 
moistened seed of these species to temperatures be- 
tween 5 and 15 C for a period of 10 to 14 days and 
obtained over 90% germination. 

Because the right combination of environmental 
conditions for field germination may occur only 
fleetingly, rapid germination of planted seeds is 
desired. We believe that many seeding failures re- 
sult because the seeds planted are of improper 
age for rapid emergence when optimum field con- 
ditions for germination occur. For example, ability 
of planted seeds to emerge in the field within four 
days vs. eight days may spell the difference between 
success or failure. Therefore, the present research 
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Table 1. Accession and age of seed for grasses tested, Fort. 
Collins, Colorado, 1967. All seeds provided by Plant 
Materials Center, SCS, Los Lunas, New Mexico. 

Specie+ 

Sand bluestem 
(Elida) 

Side-oats 
grama 

(Vaughn) 

Blue gl’ama 
(Lovington) 

Switchgrass 
(A-6606) 

Switchgrass 
(Grenville) 

Yellow 
indiangrass 

(Llano) 

Origin of Seeds Year of Harvest 

Collected in 1956 from 1966 
native stand near 1965 
Elida, New Mexico 1960 
Collected in 1935 1966 
froti native stand 1965 
at Vaughn, New 1964 
Mexico 1962 
Field harvested 1966 
in 1944 near 1965 
Lovington, New 1962 
Mexico 1960 
Collected near Colo- 1966 
rado springs, Colorado, 1965 
about 1937 1960 
Collected near 1966 
Grenville, New 1965 
Mexico 1960 
Collected in 1957 1966 
from sandy plains 1965 
sites in eastern 1962 
New Mexico 

1 All varieties are available commercially except A-6606 switch- 
grass. 

measured the aging characteristics for seeds of: sand 
bluestem (Andropogon h&ii Hack. var. Elida), 
side-oats grama (Bouteloua curtipendula (Michx.) 
Torr. var. Vaughn), blue grama (var. Lovington), 
switchgrass (varieties A-6606 and Grenville), and 
yellow indiangrass (var. Llano). 

Methods and Materials 
We tested all varieties studied in the laboratory and in 

the field to determine the influence of seed age on germina- 
tion and emergence. The ages of seeds tested varied from one 
to seven years (Table 1). 

The seeds were separated according to the provisions and 
regulations of pure seed sampling. For each variety, 200 
seeds were selected as a sample and of these, 100 were used 
to test germination in the laboratory and the other 100 to 
evaluate seedling emergence in the field. 

Laboratory Experiment.-The 100 seeds of each variety 
wers divided into five replicates of 20 seeds each and placed 
on blotters according to standard procedure for “covered 
petri-dish tests” (Agricultural Handbook No. 30, 1952). The 
20 seed lots were placed on wet blotter paper in five differ- 
ent petri dishes and placed in the germinator. Water was 
carefully applied each time under the edges of the blotter 
paper. To maintain constant humidity, distilled water was 
pumped to the top of the germinator and constantly dripped 
back into the storage area to be recycled. Temperatures 
were set for 30 C for 16 hr and 20 C for 8 hr to simulate 
natural conditions. Fluorescent lights were used for 16 hr 
daily to simulate daylight. 

Fluctuations in precipitation can cause differences among 
seed lots that would otherwise be attributed to age of seed 

or duration of storage. However, the U.S. Soil Conservation 
Service Plant Materials Center at Los Lunas, New Mexico, 
produced the seeds for this study in an area that has an arid 
climate. All plants grown there for seed production are reg- 
ularly irrigated. Therefore, it was assumed that normal 
climatic differences were not sufficient to confound the dif- 
ferences among seed lots attributed to duration of storage. 

Field Experiment.-Seedling emergence trials were made at 
the Fort Collins Experimental Range Station, 11 miles north 
of Fort Collins, Colorado. 

Soil in the study area is classified as a larimer gravelly 
loam. The land was moldboard plowed to a depth of 15 
cm; then immediately harrowed and disked. On 1 June, 
five plots 150 x 50 cm were prepared. 

A board with 20 markers set 2.5 cm apart and extending 
6 mm downward was used for making depressions to assure 
a uniform depth in hand-planting the seeds. Following 
planting, the seeds were hand covered. Rows were 7.5 cm 
apart. The 100 seeds of each variety tested were divided 
into five replicates of 20 seeds each. Each of the six varie- 
ties had either three or four harvest years involved, so the 
combined total of varieties and years provided 20 test items 
that were planted in five blocks, or a total of 100 rows. The 
plots were sprinkler-irrigated daily, enough to keep a surface 
crust from forming and to keep the soil moist for a depth 
of at least three inches. 

The seeds of the different varieties and harvest years were 
randomly located within the blocks. They were not pre- 
treated in any way. The seeds tested differed only in length 
of time in storage. Observation began the day after planting 
and continued for a period of 30 days. Emerged seedlings 
were removed after each daily count. 

Results 

Age of seed affected laboratory germination and 
field emergence percentages of all varieties tested. 
Because rapid germination when favorable cli- 
matic conditions occur could be more important in 
stand establishment than total germinability, the 
initial percentages are compared to final results for 
both the laboratory and field study. 

For sand bluestem, the youngest seeds germinated 
first and gave highest total percentages for both the 
laboratory and field studies. Viability appeared to 
decline proportionally with age. On the other hand, 
the two-year-old side-oats grama seeds gave highest 
values for both studies. This age seed also emerged 
fastest and after the first day, laboratory germina- 
tion also was more rapid for this age of seed. Viabil- 
ity of seeds from this species declined after two 
years of age. (Figures 1 and 2). 

Two-year-old blue <grama seeds germinated and 
emerged first, but final field emergence values 
favored the youngest seeds by 8%. 

Although the youngest A-6606 switchgrass seeds 
had highest total field-emergence values, they were 
three days slower in emerging and they required 
19 days to overtake the seven-year-old seeds. For 
Grenville switchgrass, the seven-year-old seeds 
germinated first, emerged first and gave highest 
final percentages. This data suggests that rapid 
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FIG. 1. Daily accumulated germination from laboratory tests con- FIG. 2. Daily accumulated emergence from the field experiment 
ducted at alternating temperatures of 20 and 30 C for six for six warm-season grasses at Fort Collins Range Station, Col- 
warm-season grasses. orado. 

early germination of young switchgrass seeds may 
depend on scarification as indicated by Sautter’s 
1962 work. 

Year-old yellow indiangrass seed had highest 
laboratory germination percentages, but the lowest 
field emergence percentages. This may be due to 
dormancy having been overcome in storage, but 
unfavorable climatic conditions in the field, e.g., 
low temperature, may have re-established the dor- 
mant conditions in the younger seeds. Dormancy 
was completely broken in the two-year-old seeds, 
which emerged 5O7o better than seeds from 1962, 
the next best year. 

Discussion and Conclusions 

Taylor and Hudspeth (196 1) reported that under 
field conditions on the southern Great Plains, suf- 
ficient moisture for seedling emergence of grasses 
planted at the customary shallow depths cannot be 
maintained with practical moisture-conserving treat- 
ments except under extremely favorable weather 
conditions. Therefore, rapid germination would be 
an important factor influencing stand establish- 
ment. 

Because the field experiment was carried out un- Commonly, seedling vigor, percent of a full stand 
der natural conditions, its results should be the established, and yield are compared to evaluate 
most valuable for use in range management. Rapid grass species and varieties in a nursery. At planting, 
germination and early establishment of seedlings is uniformity among varieties is usually based on per- 
very important because it contributes to the success cent of pure live seeds but age of the seed is ignored. 
of field plantings when other conditions such as Variation among varieties is then attributed to 
moisture and temperature are optimum. From the adaptability to the local conditions. From this 
standpoint of range revegetation, those species study, we conclude that germinability as determined 
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which have the fastest germination should be most 
useful for seeding. If soil moisture were adequate 
for germination at the time of seeding, those varie- 
ties having no delayed dormancy would be able to 
emerge while the conditions were favorable and the 
young root could possibly reach deeper moisture. 
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in a laboratory is not the only factor that should be variety. This would seem to be an important 
considered before species can most effectively be enough item economically that all recommended 
compared in a common planting. For example, 97% varieties be researched for best age of seed to plant. 
of our side-oats grama seeds germinated within 8 
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Highlight 

Sideoats grama was interseeded in g-rass stands represent- 
ing intermediate stages of succession near Amarillo, Texas. 
Seedings at 0.5~inch depth were more successful than at 
one-inch. Addition of 30 lb/acre nitrogen fertilizer or leg- 
ume (alfalfa) to the seeding did not increase the seedling 
establishment. Better grass stands with less competition 
from non-seeded species was obtained from seeding in late 
May than in March, April, or June. Highest total survival 
of grass seedlings was also from the May seedings. 

Thousands of acres in the American Great Plains 
were put into cultivation during the last 50 years. 

lFunds and facilities were furnished by Texas Techno- 
logical College Research Farm, Pantex, Texas. The paper 
is contribution number 58 International Center for Arid 
and Semi-Arid Land Studies. Mr. Richard Dudley and 
Mr. Charles Gantt, Research Agricultural Engineers, 
IJSDA, ARS, Bushland, Texas, designed and furnished 
the equipment for the study. Mr. Douglas Sellars and 
Mr. Joe Trlica, Research Assistants, Texas Tech, collected 
field data in 1964 and 1965. Received July 29, 1968; ac- 
cepted for publication November 12, 1968. 

z Present address: Lincoln County Livestock Company, P.O. 
Box 1000, Roswell, New Mexico. 

Many of these were abandoned when farming proved 
uneconomical, resulting in large areas returning to 
grassland through secondary succession. Almost all 
stages of secondary succession are evident in the 
Texas High Plains. 

Under normal successional processes it may take 
from 15 to 50 years for an abandoned field to reach 
the climax condition (Shantz, 1917). Reseeding 
is usually necessary if abandoned cropland is to 
reach a high level of productivity in a shorter length 
of time. The usual technique for reseeding on the 
Texas High Plains includes complete destruction 
of established low-value grasses followed by plant- 
ing a cover crop, cutting the cover crop, and dril- 
ling grass seed the following spring. Interseeding 
desirable grasses in the established grass cover has 
proved successful in some areas of the plains (Becker, 
Lang, and Rauzi 1957; Rauzi, Lang, and Becker 
1962; Schumacher 1964). 

This study was designed to test interseeding as a 
method for reclaiming abandoned croplands on 
the Texas High Plains. Specifically the study was 
designed 1) to evaluate interseeding sideoats grama 
(Ro?l teloua curtifxndula Michx.) into successional 

stages of High Plains rangelands, 2) to study dates 
and depths of planting and 3) to test the effects of 
a commercial fertilizer and a dryland legume on 
seedling emergence and survival. 

Procedure 
The experimental area was located on the Texas Techno- 

logical College Research Farm at Pantex, Texas about 15 
miles northeast of Amarillo. The interseeded area was a 
deep hardland site in an old cultivated field abandoned for 


