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aspects of interplant competition in 
mixed-species swards, and especially 
to the importance of secondary 
growth to competitive ability under 
these conditions. 
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Highlight 

Crested wheatgrass was planted in rows spaced 6, 12, 18, and 24 inches apart. 
During 2 years of above-average precipitation, plants in all row spacings pro- 
duced enough seed to justify harvesting, but during 2 years of average precipi- 
tation, only the plants in the l&and 24-inch spacings produced sufficient seed. 
In a dry year, plants in none of the spacings produced enough seed to harvest. 
When a seeded field is to be used for forage in dry years and seed production 
in wet years, an l&inch row spacing is suggested for northern Colorado. 

Crested wheatgrass (Agropyron 
desertorum (Fisch. ex Link) Schult.) 
is frequently seeded for an early- 
season pasture on semiarid range- 
lands. Most range seedings are 
planted only for herbage produc- 
tion, but the possibility of harvest- 
ing seed from crested wheatgrass 
ranges should not be overlooked. 
Where a seeding is to be used pri- 
marily for seed production, wide 
row spacing (36 to 42 inches) is gen- 
erally suggested (Rogler, 1960). 
Cultivation is usually necessary to 
keep the area between the rows 
clear of weeds and volunteer plants 

1 A contribution of the Crops Research 
Division, Agricultural Research Ser- 
vice, U. S. Department of Agriculture, 
and the Colorado Agricultural Ex- 
periment Station. Published with ap- 
proval of the Director of the Colorado 
Agricultural Experiment Station as 
Scientific Series Paper No. 1562. Re- 
ceived September 8, 1970; accepted 
for publication December 1, 1970. 

(Westover et al., 1932). Plants in 
wider row spacings pro’duce less 
forage than 12 or 18-inch spacings 
(McGinnies, 1970). Cook et al. 
(1967) compared “thick” stands 
with “thin” stands and found that 
thick stands produced more seed- 
heads per unit area, but that thin 
stands produced more spikelets per 
seedhead and more seeds per spike- 
let. 

Because the row spacings usually 
suggested for forage production are 
too narrow for high seed yields and 
because the row spacings preferred 
for seed production are too wide 
for general grazing use, some com- 
promise is needed. The following 
study evaluates narrow and inter- 
mediate width row spacings for seed 
production of crested wheatgrass. 

Experimental Procedure 

The study area was located im- 
mediately west of Fort Collins, Col- 
orado. The soil is classified as Lari- 

and parameters at ten stages. Crop 
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LAWSON, E. H., AND R. C. ROSSITER. 
1958. The influence of seed size 
and seeding rate on the growth of 
two strains of subterranean clover 
(Trifolium subterraneum L.). Aust. 
J. Agr. Res. 9:286-298. 

WILLIAMS, W. A., J. N. BLACK, AND C. 
M. DONALD. 1968. Effect of seed 
weight on the vegetative growth of 
competing annual Trifoliums. Crop 
Sci. 8:660-663. 

9 

mer Loam. It contains numerous 
small patches of clay loam and 
sandy loam, and is of moderate to 
low fertility. 

Average annual precipitation at 
Fort Collins is 14.7 inches, but 
yearly precipitation is variable in 
amount and distribution. During 
the period of this study (1960-1967), 
annual precipitation ranged from a 
high of 27.9 inches for 1961 down 
to 7.4 inches for 1966. Seasonal dis- 
tribution is even more variable; 
but, on the average, half of the total 
annual precipitation comes during 
March through June. 

The vegetation growing on the 
area before it was plowed for this 
seeding was dominated by blue 
grama (Bouteloua gracilis (HBK) 
Lag. ex Steud.), buffalograss (Buch- 
Zoe dactyloides (Nutt.) Engelm.), 
sleepygrass (Stipa robusta (Vasey) 
Scribn.), and western wheatgrass 
(Agropyron smithii Rydb.). 

The existing vegetation was 
plowed under in the fall. The fol- 
lowing spring, the ground was 
smoothed and packed just before 
seeding. Planting dates were March 
30, 1960; April 21, 1961; and April 
10, 1962. Nordan crested wheat- 
grass was planted with a cone-type 
seeder at a depth of % inch and at 
a rate of 30 live seeds per ft of row 
in rows spaced 6, 12, 18, and 24 
inches apart (equivalent to seeding 
rates of 15, 7%, 5, and 3% lb./acre, 
respectively). The plots were 25 ft 
long, 6 to 8 ft wide, and were adja- 
cent to larger plots that were sam- 
pled for herbage yields (McGinnies, 
1968, 1970). Three blocks were 
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planted each year. Excellent stands 
were obtained frolm all plantings. 

Each year, from 1962 to 1967, a 
IO-ft section of row which best rep- 
resented the treatment in each plot 
was selected for harvest. Because 
of rabbit damage, no harvest was 
made in 1963. In the harvested 
section of row, all seedheads were 
clipped, placed in a paper bag, and 
allowed to dry. The seedheads were 
weighed and counted. The seed- 
heads were then threshed and the 
weight of the cleaned seed deter- 
mined. To determine weight per 
100 seeds, 400 seeds were counted 
out and weighed. 

Table 1. Number of seedheads, weight (g) of seedheads, weight (g) of seeds, 
and yield (lb/acre) of clean seed of crested wheatgrass as affected by row 
spacing. 

Item and row spacing 1962 1964 1965 1966 1967 Mean 

Clean seed (lb/acre) 
6 inches 

12 ft 
18 ‘I 
24 I’ 

Number of seedheads/ 
ft of row 

6 inches 
12 ff 
18 I’ 
24 ‘I 

A conventional analysis of vari- 
ance was made of the data for each 
harvest year for each year of plant- 
ing. Interpretation of the data was 
made on the basis of these analyses. 

Number of seedheads/fta 
6 inches 

12 ‘I 
18 ‘I 
24 fF 

Results 
Both row spacing and precipita- 

tion had a prounced effect on seed 
yields; and furthermore, there was 
a strong interaction between row 
spacing and precipitation. The 
average precipitation at Fort Col- 
lins for the growing period (March 
through July) is 9.01 inches. For 
the years in which seed was har- 
vested, the precipitation was: 

Weight (g) / 100 seedheads 
6 inches 

12 IT 
18 ” 
24 ‘I 

Weight (g) / 100 seeds 
6 inches 

12 1’ 
18 I’ 
24 I’ 

1962 8.11 inches 
1964 6.06 ” 
1965 11.48 ” 
1966 3.92 II 
1967 14.81 ” 

Almost no seed was produced in the 
drouth year of 1966. Seed yields 
were as one can expect on this site 
at all row spacings in the above- 
average precipitation years of 1965 
and 1967. In 1962 and 1964, years of 
average precipitation, seed yields 
from the 24-inch row spacings were 
much greater than from the 6-inch 
spacing (Table 1). 

precipitation years, and the mois- 
ture stress was doubtless partly re- 
sponsible for the lower yields in the 
narrower spacings. No periods of 
stress were observed during the 
“wet” years, 1965 and 1967. 

During dry periods in the grow- 
ing season, moisture stress (indi- 
cated by incipient wilting and 
darkening of the leaves) was ob- 
served in the 6-inch and 12-inch 
spacings much before it was seen in 
the 1% and 24-inch spacings (Mc- 
Ginnies, 1970). The dry periods 
occurred during both average- 

Seedhead weight and number of 
seedheads per ft2 were the two most 
important components of seed yield. 
Seedhead weight (expressed as 
weight / 100 seedheads) and number 
of seedheads/ft o,f row increased 
with increasing row spacing in all 
years. However, the number of 
seedheads/fP increased with row 
spacing only in years of average or 
low rainfall (the differences were 
not significant in 1964). In wet 
years, there was a consistent tend- 
ency for a higher number of seed- 
heads in the narrower row spacings, 
but the relationship was statistically 
significant in only one-third of the 
sets of data. 

The low seed yields in the nar- 

Year 

21 36 198 1 280 107 
92 87 223 2 253 131 

161 129 239 8 191 146 
210 184 266 11 234 181 

3 8 26 2 24 13 
19 24 47 4 40 27 
31 36 64 11 42 37 
44 56 77 16 62 51 

7 16 52 3 48 25 
19 24 47 4 40 27 
20 24 42 7 28 24 
22 28 38 8 31 25 

4.5 2.7 
6.9 3.0 

10.2 4.4 
12.0 5.9 

5.3 
6.6 
7.8 
9.3 

.19 

.20 

.20 

.20 

1.2 9.0 4.5 
1.4 10.6 5.7 
2.1 10.8 7.1 
2.5 12.7 8.5 

.18 

.20 

.20 

.22 

.09 

.lO 

.I1 

.13 

.09 .23 .16 

.09 .24 .17 

.11 .24 .17 

.ll .25 .18 

rower row spacings in average years 
result from a combination of fewer 
seedheads per ft2 and smaller seed- 
heads. In wet years, the greater 
number of seedheads in the nar- 
rower row spacings compensated 
for the larger seedhead size in the 
wider row spacings to such a degree 
that none of the differences in seed 
yield could be attributed to row 
spacing. 

The correlation coefficients were 
.83 between seedhead weight and 
seed yield, and .90 between number 
of seedheads per ft2 and seed yield. 
The coefficient of correlation be- 
tween an index (computed by mul- 
tiplying weight / 100 seedheads x 
number of seedheads/fP) and seed 
yield was .97. 

Seed size (weight/ 100 seeds) gen- 
erally increased slightly with in- 
creasing row width. However, the 
differences were statistically signifi- 
cant in only half of the sets of data. 



Discussion 
This study does not 

to detailed economic 
crested wheatgrass seed 

lend itself 
analysis of 
production 

on rangeland, but some general con- 
clusions can be made. Mr. L. W. 
Engstrom, Longmont Seed Com- 
pany, (personal communication) es- 
timated that for the period covered 
by this study, a field would have to 
produce at least 100 lbs. of clean 
seed per acre, in order to pay the 
cost of harvesting and to make a 
minimum return to the landowner. 
Following this rule-of-thumb, har- 
vesting of seed would have been 
economically feasible for all row 
spacings in the years of above- 
average precipitation (1965 and 
1967). In average years, only the 
1% and 24-inch spacings produced 
enough seed to warrant harvesting. 

If the field is to be used solely for 
seed production, the 24-inch spac- 
ing would be the best choice of 
those spacings tested. However, if 
the field is to be seeded for optional 
use for pasture or seed production, 
the l&inch spacing should be a 
good choice. At Fort Collins, the 
l&inch spacing produced good seed 
yields in years of average and above- 
average precipitation, and, at the 
same time, in the dry years, it pro- 
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duced slightly more herbage than 
the 24-inch spacing (McGinnies, 
1970). 

One problem of the 24-inch spac- 
ing is invasion by perennial weeds 
and volunteer crested wheatgrass 
plants between the seeded rows. 
Some weeds also became established 
in the l&inch spaced rows, but the 
12- and 6-inch spacings remained 
almost clear of weeds. 

For optimum use of crested 
wheatgrass range, one or more 
seeded fields could be held for seed 
harvest in average or wet years, but 
these would be grazed in dry years. 
Under this management scheme, 
the precipitation would dictate the 
decision. In the dry years, seed 
production would be inadequate 
for profitable harvesting and, at the 
same time, there would probably be 
a shortage of feed. In wet years, it 
might be desirable to hold back 
even more acreage for seed produc- 
tion. 

Obviously, an extensive system of 
fences would be a necessity for a 
combined forage and seed produc- 
tion system of management. At the 
same time, if a large seeded area is 
well-subdivided with fences, the 
seeding can be better managed. 
That part of the overall area that 
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is grazed in a particular year can 
be fully utilized, because the size of 
the grazed area can be readily ad- 
justed to the amount of forage pro- 
duced. The remaining ungrazed 
area can then either be harvested 
for hay or be held until the seed 
matures and harvested for seed. 

Literature Cited 
COOK, C. WAYNE, L. A. STODDART, AND 

PHILLIP L. SIMS. 1967. Effects of 
season, spacing, and intensity of seed- 
ing on the development of foothill 
range grass stands. Utah Agr. Exp. 
Sta. Bull. 467. 73 p. 

MCGINNIES, WILLIAM JOSEPH. 1968. 
Effects of seeding rate and row 
spacing on crested wheatgrass seed- 
ings. Diss. Abstr. 28(1’2): Order No. 
68-7817. 

MCGINNIES, WILLIAM J. 1970. Effects 
of seeding rate and row spacing on 
establishment and yield of crested 
wheatgrass. Agron. J. 62: 417421. 

ROGLER, GEORGE A. 1960. Growing 
crested wheatgrass in the western 
states. U. S. Dep. Agr. Leafl. No. 
469. 8 p. 

WESTOVER, H. L., J. T. SARVIS, LEROY 
MOOMAW, GEORGE W. MORGAN, JOHN 
C. THYSELL, AND M. A. BELL. 1932. 
Crested wheatgrass as compared with 
bromegrass, slender wheatgrass and 
other hay and pasture crops for the 
Northern Great Plains. U. S. Dep. 
Agr. Tech. Bull. 307. 36 p. 

IT’S ABOUT THAT TIME AGAIN! 

Shortly after October 1, you will receive your dues of subsequent clerical work. A membership applica- 
notice for 1972. And, although SRM’s dues are prob- tion will be sent to every member along with his 
ably lower than those for any other comparable pro- 1972 membership card. Putting these applications to 
fessional society, we are pleased to announce that our work will help substantially in spreading the costs and 
basic dues rate remains unchanged. also will permit better service for every member. 

Despite continued inflation and rising operating As you no doubt noticed in the July issue of the 
costs, we can all help keep dues down by (1) on-time Journal of Range Management, the number of In- 
dues payment, and (2) signing up at least one new dividual Sustaining members keeps growing. This is 
member. Dues for the coming year are payable on or one very tangible method by which a member may vol- 
before January 1, 1972; it won’t cost you a single untarily assist the Society-and at a cost that is no 
penny more to pay by then, yet it will be of great more than the price of a prime rib dinner for one! 
benefit to your Society (and, thus, to you) as every Please give it serious consideration when renewing 
prompt payment will significantly reduce the amount your membership for 1972. 


