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It has often been observed on
winter range in California that
annual grasses appear to respond
more to nitrogen fertilizer than
do perennial grasses when grown
together. In a Lake County graz-
ing test with sheep (Martin and
Berry 1958), an annual grass plus
Hardinggrass mixture produced
little more meat when fertilized
with nitrogen than did a straight
annual grass pasture similarly
fertilized. It was felt that the
bulk of the stimulation which
about doubled days of grazing
and meat production came from
increased growth of annual
grasses.

Similarly at the Massey Ex-
perimental Range in San Diego
County (Kay, Walker, Street and
Myler 1958) hand separations of
April clippings of fertilized and
unfertilized areas showed very
great response from nitrogen-
phosphorus fertilizers in the an-
nual grass fraction with only
slight and not statistically sig-
nificant increases in the peren-
nial grasses.

In 1961 a field observation was
made at the Eagle Ranch in San
Luis Obispo County that may be
of interest. In fertilizing a hay
field composed of Hardinggrass
(Phalaris tuberosa, var. stenop-
tera) and annual grass a single
strip of about 600 pounds of am-
monium sulfate was applied
around the field. Next to it was
an unfertilized strip, while the
balance of the field was fertilized
with approximately 300 pounds
of ammonium sulfate per acre.
It appeared that most of the re-
sponse in the lightly fertilized

section of the field was by the
annual grasses while in the high
nitrogen strip Hardinggrass was
greatly stimulated. Quadrats
were cut at three positions in
each strip and separations made
into annual and perennial
grasses. The samples were then
dried and yields of each fraction
calculated. The results are
shown in Table 1. Reported
yields are averages from three
quadrats in each strip.

The “Low” nitrogen stimu-
lated principally the annual
grasses which were mostly Soft
Chess, (Bromus mollis), while
major increase in growth of
Hardinggrass took place only
where “High” nitrogen was ap-
plied.

Experimental Methods

Recognizing that the observa-
tions in the strip treatments
might have been border effects
or due to an old hay strip around
the field, a replicated nitrogen
rate test was set up nearby in
the fall of 1961, prior to the 1961-
62 winter growing season. Am-
monium sulfate was applied at
rates to provide 0, 60, 120 and
240 pounds of nitrogen per acre
in strips 10 x 80 feet each with
four replications. Harvest was

made in May by clipping a strip
four feet wide the entire length
of the 80 foot strip. Total fresh
weights were recorded and
weighed samples placed in plas-
tic bags for hand separation of
species present and dry weight
measurements. Within a few
hours samples from each strip
were separated into the Harding-
grass and annual grass fractions.
The yields of each component
were calculated after over dry-
ing. Percent total nitrogen of
each fraction was also deter-
mined by the Kjeldahl method in
the Agricultural Extension Ser-
vice laboratory at Davis. Yield
and chemical data were ex-
amined statistically by use of
Analysis of Variance as outlined
in Snedecor (1946).

Resulis

Results of the replicated field
tests carried out in the 1961-62
season are presented in Tables
2 and 3.

(a) Yields shown in Table 2
indicate that total fresh weight
of forage was doubled by nitro-
gen fertilization.

The yield increase at the lower
nitrogen level was almost en-
tirely from the annual grasses.
In contrast, at high nitrogen
levels the added production was
almost entirely from the Hard-
inggrass fraction. The percent
Hardinggrass was decreased by
the increase in annual grass
growth at 60 and 120 pounds to
nitrogen per acre but again be-
came larger as the Hardinggrass
responded to the last increment
of nitrogen. These differences
are reflected in the percent dry
matter figures since the Hard-

Table 1. Response of Annual and Hardinggrass to Nitrogen Fertilization,
1961. Eagle Ranch-Farmer Treaiments

Observed Yield (Dry Weight Lbs/A)

Strip Treatment Total Annual Grass Hardinggrass
“High N” approx. 120 N/A 5779 2427 3352

None 1718 938 780
“Low N” approx. 60 N/A 3984 2496 1488
w.sor 14 1121 1288
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Table 2. Effect of Nitrogen Fertilization on Yield and Botanical Composition
of Hardinggrass and Annual Grass Mixture. Fertilized November 28,

1961—Harvested May 8, 1962

Yield of % Yield of Dry Material %

Nitrogen Fresh Dry Total  Harding- Annual Harding-
Applied Weight Matter Forage grass Grass grass
— — Lbs./JA. — — — — — — Lbs./A. — — — —
None 7242 25.6 1856 1231 625 66.3

60 9033 27.2 2454 1259 1195 51.3
120 10452 26.5 2775 1433 1342 51.6
240 14407 24.6 3549 2060 1489 58.0
L.S8.D.5% 1508 17 538 402 4% ..

Table 3. Effect of Nitrogen Fertilization on Composition and Niirogen Re-
of Hardinggrass and Annual Grass Mixiure. Fertilized November 28,

1961—Harvested May 8, 1962.

Nitrogen Nitrogen in

N Harvested in Crop of Recovery

Applied Harding- Annual Whole

iilarding- Annual Whole

of N

Lbs/A grass Grass Forage grass Grass Forage Applied
— — (Percent) — — — — — (Pounds) — — — (Percent)
0 1.85 1.44 1.70 22.61 8.81 31.41
60 1.96 1.39 1.68 1.82 7.72 9.52 31.6
120 2.06 1.42 1.75 7.02 10.32 15.32 12.7
240 2.49 1.73 2.17 28.92 16.72 45.62 19.0
L.S.D. 5% .16 .16 .09 83  1a7 107 ..

1N/A harvested from no N plots.

2Gain in N harvested over no N treatment

inggrass was still green at har-
vest while the annual grasses
were quite mature and contained
less moisture.

(b) The nitrogen content of
the forage was increased only
in the highest nitrogen treat-
ments. These data shown in
Table 3 indicate that the total
nitrogen of the Hardinggrass in-
creased slightly with lower rates
of nitrogen, but strikingly when
240 pounds of nitrogen were ap-
plied.

Annual grasses showed a
somewhat lower percent nitro-
gen than did Hardinggrass. The
nitrogen content of the annual
grass fraction was increased by
nitrogen applications only at the
highest level after yield re-
sponses had ceased.

Percent nitrogen of whole for-
age was increased only at the
highest nitrogen application.

(c) Nitrogen recovery by the
two types of grass showed that

the annual grasses get more of
the nitrogen harvested at low

‘nitrogen levels, while the Hard-

inggrass took up most of the fer-
tilizer nitrogen at high levels of
fertilization. Total recovery of
fertilizer nitrogen in the harv-
ested crop was 30 percent of that
applied at the low rate but only
13 percent to 19 percent at the
higher nitrogen levels of fertili-
zation.

Summary

It has been observed that
Hardinggrass, a perennial, be-
haves quite differently than does
Soft Chess, an annual brome
grass, when both are fertilized
with nitrogen in a mixed stand.

At low rates of nitrogen the
annual grasses appear to get
more of the nitrogen and re-
spond greatly with little effect
on the perennial Hardinggrass.

As nitrogen rates are further
increased little additional growth
of annual grasses is observed
while Hardinggrass is stimulated
and picks up more of the added
nitrogen.
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The new and as yet uncharted lines of human endeavor, fulfillment, and adventure open to the

rural community and agriculture are bound to find men and women willing to chance it as our sod-

busting ancestors did a generation ago.—The Yearbook of Agriculture 1963.



