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COMPARISON OF GROWTH STAGE WITH CALENDAR
DATE AS A BASIS FOR HARVESTING TWELVE
IRRIGATED PASTURE GRASSES

INTRODUCTION

The changing philosophy of agriculture in the United
States has resulted in a shift from cultivated crop pro-
duction to the utilization of more soil conserving crops.
This will likely have a positive influence on the amount
of pasture acreage in the future. Oregon alone, from the
years 1940 to 1950, experienced a 22,6 per cent acreage
increase in the amount of irrigated pastures (17, p«23).
The recommendation of the 1952 Oregon Agricultural Plan-
ning Conference that irrigated pasture acreage be in-
creased over the next 25-year period indicates that this
trend will likely continue,

This rapid expansion in pasture acreage has greatly
emphasized the need for increased research in this field.
It should be pointed out that the results o?tainod in any
research will be only as reliable as the experimental
techniques used. Techniques adequate for some phases of
pasture research may not be adequate for others. It is
necessary, therefore, that reliable experimental techni-
ques be devised before work 1s initiated on a pasture
problem.

OCne of the major phases of pasture research deals

with the evaluatlion of forage species and strains in small



plot experiments. Techniques used in such evaluations
should simulate as nearly as possible conditions which
might be expected under actual field use. Such factors as
¢lipping height and interval of time between harvestings
should be considered. It 1s possible that the different
forage species and strains would react differently under
the various helghts and intervals used.

This research was undertaken to study techniques of
evaluating grass species and strains based on differences
in yield performance. The two techniques used were growth
stage and calendar date as a basis for harvesting. The
main objective of the experiment was to determine whether
or not there was any significant difference in yield per-
formance of twelve irrigated pasture grasses when har-
vested on a growth stage and calendar date basis at two

mower bar heights.



REVIEW OF LITERATURE

Pasture research utilizes both livestock and mechani-
cal equipment in measuring results. However, it is recog-
nized that animals graze preferentially and affect the
sward in a manner which cannot be duplicated by mechanical
harvesting (1, p.24l).

Pasture research methods have been adequately review-
ed by Ahlgren (1, pp.240-259), by Linehan (15, pp.1328-
1333), and in a report by a joint committee of the Ameri-
can Society of Agronomy, the American Dairy Science Asso-
cilation, the American Society of Animal Production, and
the American Society of Range Management (19, pp.39-50).
For clarification, certain of these research methods will
be briefly reviewed. They will be discussed from the
standpoint of animal grazing trials, clipping methods
supplemental to grazing trials, and small plot clipping

experiments.

Grazing Trials

Grazing trials have as their objectives the measure-
ment of the quality of the herbage and the output or yield
of pasture per unit area. Some investigators consider
only quality or only yield, whereas others give attention
to both aspects (17, p. 1380).

According to Mott and Lucas (17, p.1383), quality in
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forage crops 1s the fumetion of the nutritive value of the
forage plus the rate of forage intake by the animals. The
measurement of quality in grazing trials is the output per
animal which may be expressed in terms of daily gains in
weight, daily milk production, or some other unit of meas-
urement.

In grazing trials the output or yleld per acre of pas-
ture may be expressed in various ways. In general, it may
be expressed in terms of animal days per acre as suggested
by Knott, et al. (14, pp.1-20); livestock production per
acre which may be evaluated in terms of milk production or
animal weight gains as reviewed by Ahlgren (1, pp.2L-245);
or by some appropriate feed unit per acre, such as the
yield of the total digestible nutrients as discussed by
Hodgson, et al. (11, pp.l=31).

The chief advantage of the grazing method is the
measurement of results under actual grazing conditions.

It is desirable, though, that the kind of animals for which
the results of the experiment are to apply be used in the
experimentation (1, p.245; 17, p.1380; and 19, p.Lkl).

One of the limitations of grazing trials is the high
cost factor due to the necessity of livestock. The grazing
trial also requires comparatively larger experimental areas
than other pasture research methods (1, p.253 and 17, pp.
1380-1385).



Green, Langer, and Williams (7, p.1379) stated that
the experimental errors experienced in grazing trials are
quite formidable., This is mainly attributed to the large
variation between animals. It is important, therefore,
that special attention be given to the proper selection of
experimental animals. Such factors as uniformity in re-
spect to age, welght, and stage of lactation if cows are
used, should be considered (19, p.ll).

According to Ahlgren (1, p.245), less difficulty is
likely to be encountered in econducting grazing trials with
dairy heifers, beef cattle, or sheep, than with lactating
dairy animals. As stated in the January, 1952, Agronomy
Journal (19, p.ll), in experiments with animals not pri-
marily kept for milk, castrated males are preferred to fe-
males so as to eliminate disturbances due to oestrus or
carrying or suckling their young. Of course, if the
objective of the grazing trial is to investigate the
effects upon the animals during successive lactations or
upon the birth and performance of the offspring, this
would not be true.

The main factors which one must consider in the de-
slgn of grazing experiments, as stated by Mott and Lucas
(17, p.1380), are (a) the treatment variables to be
studied, (b) the precision or sensitivity needed, and (¢)
the cost involved in conducting the experiment.



Clipping Methods Supplementary to Grazing Trilals

In grazing experiments it is usually desirable to
take herbage ylelds in order to estimate the herbage pro-
duction of a particular pasture or treatment, or the herb-
age consumed by the animals (7, pp.1374-1379; 19, pp.39-50;
22, pp.349-359; and 29, pp.4B7-491).

There are a number of reasons why herbage production
estimates based only on the performance of grazing live=-
stock may not be sufficient and will need to be supple-
mented with clipping methods. One i1s that animals may
avoid much forage due to differential palatability of
species or to droppings and urine spots. Much herbage may
escape evaluation due to the wastes by tramping. Also,
certain animals, especially sheep, may utilize only the
leaves of the herbage and reject the stems (1, pp.240-259,
and 19, p.}5).

According to Linehan (15, p.1328), the clipping meth-
ods rely on clippings of a number of sample plots in order
to obtain an estimate of the quantity of herbage present
on the field before, during, or after grazing.

Different sampling methods may be used (1, pp.240-259;
3, pp.l451-452; 6, pp.202-217; 9, pp.566-574; 12, pp.L20-
421; 15, pp.1328-1333; 18, pp.171-185; 19, pp.39-50; 22,
pp.349-359; and 29, pp.487-491). They may be classed as
either the single clip method or the difference method.
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The single clip method estimates the herbage yleld of one

elipping only, usually taken just before the livestock are
turned into the pasture. The difference method, on the
other hand, usually consists of two clippings which are
taken at different times, with the yleld difference be~-
tween the two clippings representing the herbage produc-
tion or animal feed consumption for a given pasture.

Both methods may utilize either mower strips or cages
(3, pp.451-452; 6, pp.202-217; 12, pp.L20-421; 15, pp.1328-
1333; 18, pp.171-185; 22, pp.349-359; and 29, pp.L87-491).
The cage method, according to Linehan (15, p.1328) and the
joint committee report of the American Soclety of Agronomy,
et al. (19, p.li5), involves the use of some type of wire
enclosure which is placed over the herbage in the grazing
pasture., It is from these protected areas that the herb-
age yleld estimates are derived. The mower strip mafhod
involves c¢lipping a specified area of pasture in order to
determine the yleld according to the amount of forage
obtained.

The mower strip method 1s preferred to the cage
method where pastures are rotationally grazed, whereas
the cage method 1s more desirable under continuous pastur-
ing conditions (19, p.l;5). The clipping methods in use
today generally show higher yields than those obtained
from actual grazing (19, p.43, and 29, pp.4B87-L91).



Small Plet Clipping Experiments

According to McIntyre and Griffiths (16, p.1361),
small plot trials are commonly used as a basis of assess-
ment or for selection of treatments to be tested further
by grazing. As no animals are required, the cost factor
is greatly reduced.

Small plot experiments may be used to test the per-
formance of species and strains, and to study management,
fertilization, and other cultural practices (16, pp.1361-
1366, and 19, p.47). MeIntyre and Griffiths (16, p.1362)
stated that when pure stands quforaga which are close
genetically and in growth characteristics are clipped to
simulate grazing, they can be expected to show differences
which would be similar to those obtained if actual grazing
had been used.

In small plot clipping experiments both the growth
stage and calendar date bases for time-of-harvest have
been used to evaluate species and strains, fertility, and
management treatments. The joint committee of the American
Society of Agronomy, et al. (19, p.45) states that it is
more desirable to sample herbage on a growth stage basis
than on a calendar date basis.

Hanson, et al. (8, pp.373-376), in evaluating Kentucky
bluegrass strains grown in association with white clover,

harvested on a growth stage basis. Whenever the plants



were four to five inches high, they were clipped with a
reel-type mower to one-half and one inch until July, and
one inch thereafter. They found that the stubble heights
used in this experiment did not produce differential
strain responses.

stitt (26, pp.200-203) also used growth stage as a
basis for harvest in evaluating five strains of bromegrass
grown in close-drilled row plots under irrigation. He
used intensive clipping to simulate heavy grazing. This
was achieved by clipping to a two-inch stubble height
whenaver the grasses attained a growth height of elght to
ten inches.

In investigating the effects of irrigation, nitrogen
fertilization, and clipping treatments on a ¢lover-Kentucky
bluegrass sod, Robinson, et al. (2}, pp.239-24)) used
¢lipping treatments which involved cutting to stubble
heights of one-half, one, and two inches when the herbage
reached a height of four to five inches., The lowest
yields were obtained on the higher-clipped plots. The
highest yields were obtained by clipping to one-~half inch,
but this treatment was too drastic for maintenance of a
good grass sod. Clipping to one inch resulted in high
yields and at the same time was effective in maintaining
a desirable balance between grass and clover.

Robinson and Sprague (23, pp.2l;-24;7) studied the
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response of orchardgrass-ladino clover to irrigation and
nitrogen fertilization. They used three clipping treat-
ments, One treatment simulated rotational grazing by
cutting to two inches when ten to twelve inches high, and
the other two were clipped at the early hay and aftermath
stages of growth. All clipping treatments were based on
rate of recovery rather than on calendar dates. The ylelds
were consistently higher in the series cut for hay and
aftermath.,

Sherwood, gt al. (25, pp.841-858) conducted a pasture
fertility experiment in North Carolina. In this experi-
ment plots were clipped on a calendar date basis at approx-
imately monthly intervals from the latter part of April
to late September,

Comstock and Law (5, pp.107,-1083) used both methods
in studying the effects of clipping on alfalfa-grass mix-
tures. Their terminology differed in that the clipping
treatments were termed as frequent clipping, deferred
rotation, and hay stage.

Peterson and Hagan (20, p.287) concluded from their
small plot clipping frequency study on irrigated pasture
mixtures in California that grazing intensively at inter-
vals of 25 to 28 days might be sultable for mixtures con-
taining ladino clover as the primary lesgume. They felt
that a slightly longer interval between grazings should
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prevall where trefoll or alfalfa is the domlnant legume.
This review of literature has shown marked variation
in the harvesting methods used by the numerous workers in
small plot clipping experiments. Some preference has been
expressed, but no detalled study has been made to authen-
ticate the superiority of elther the calendar date or

growth stage basls of harvesting irrigated pasture grasses.
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MATERIALS AND METHODS

The experimental plots were located on the Experiment
Station South Farm, approximately one mile south of the
Oregon State College campus. The soll type is an Amity
silt loam.

‘The experiment was conducted on established stands of
t;elve different speclies and strains of grasses. These
grasses along with seeding rates are listed in Table 1,
The grasses were seeded in pure stands in May, 1952, and
the experiment was initiated in April, 1953.

The plot area was plowad.in the fall of 1951 and in
the spring of 1952 was re-plowed and leveled. Calcium
carbonate was applied at the rate of three tons per acre
and disked into the soil to a four-inch depth. The land
was then harrowed and fertilized with ammonium sulfate at
the rate of 200 pounds per acre. The seedbed preparation
was completed by once again harrowing the land and then
rolling with a cultipacker.

All plots were seeded by hand. Since the volume of
seed required per plot was small it would have been almost
impossible to insure even distribution by hand seeding.
This problem was overcome by mixing each allotment of seed
with approximately three gallons of moist sawdust. The

sawdust and seed were then uniformly spread by hand over

the entire plot and lightly raked into the soll. Because



Table 1. List of grass species and strains and respective seeding rates for the twelve

grasses used in this experiment.

S G AR S R AR ¥

Species and strains Scientific Name 1bs./A.
Tall fescue, Alta Festuca arundinacea. Schreb. 15
Meadow- foxtall, ordinary Alopecurus pratensis. L. 10
Orchardgrass, Akaroa Dactylis glomerata. L. 10
Orchardgrass, common Dactylis glomerata. L. 10
Orchardgrass, Oregon 233 Dactylis glomerata. L. 10
Orchardgrass, S-143 Dactylis glomerata. L. 10
Perennial ryegrass, Oregon Lolium perenne. L. 20
Perennial ryegrass, 3-23 Lolium perenne. L. 20
Reed canarygrass, ordinary Phalaris arundinacea. L. 10
Smooth bromegrass, Achenbach Bromus inermis. Leyss. 20
Timothy, ordinary Phleum pratense. L. 8
Tall oatgrass, Tualatin Arrhenatherum elatius Var. (L.) Presl. 20

€1
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of the extremely dry ssason, light and frequent irrigation
applications were made in order to obtain uniform germina-
tion and stand establishment. Excellent stands were ob-
tained for all of the species and strains used in this

experiment.

Experimental Deslgn and Treatments

The experimental design was a split plot with four
clipping treatments superimposed at random upon each of
twelve grass specles and strains, as shown in Figures 1
and 2. Four replications were used.

Individual grass plots were six feet wide and 25
feet long, whereas clipping treatment subplots were three
feet wide and 12} feet long.

The clipping treatments consisted of the following:

Tl' Plots clipped on a calendar date basis at
two-inch mower bar height.
TZ' Plots clipped on a calendar date basis at
four-inch mower bar helight.
3* Plots clipped on a growth stage basis at
two-inch mower bar height.
Th' Plots clipped on a growth stage basis at
four-inch mower bar height.

The calendar date clippings consisted of harvesting

the plots at approximately 26-day intervals. Growth stage



Figure 1. General view of experimental plot area showing the grasses seeded in solid
stands with clipping experiments superimposed. Note lack of vegetation between plots.
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Figure 2. Close-up of a single plot showing clipping treatment subplots superimposed
upon a single grass plot. ' )
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refers to that stage of plant development at which a
species or strain was thought to be desirable for pastur-
ing. The criterlion for determining thls stage was plant
height, based on the average length of the longest blade

for a number of observations.

Height Measuring Technigue

At the initiation of the experiment, it was not known
what height would represent a_deairable pasturing stage.
By consulting with various experiment station agronomiaté,
and by observing and measuring the grasses in the early
part of the season, height standards were developed which
were thought to represent the optimum stage for pasturing.
The height standards used for the various grasses thrﬁugh-‘
out the season are given in Table 2.

The plant height was determined, as illustrated in
Figure 3, by taking ten height measurements in centimeters
at random from each plot for all treatments prior to clip-
ping. In general, the following steps were involved:

l. Meter rule placed at random in plot.
2. Forage at base of rule grasped in hand.,
3. Forage lifted upright by sliding up rule.
., Length of the longest blade, measured from
the soll surface to blade tip, and recorded.
Following the establishment of the height at harvest
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Table 2, Average length of longest leaf blade used as
criterion for harvest of the twelve grasses on a growth

stage basis.

Iveraga EBIgEE In cm.

Species and strains

at cutting

3 &
Tall fescus, Alta Ly £5. SR 61.0
Meadow foxtail, ordinary 36.0 . 41.25
Orchardgrass, Akaroa sh.5 4 57.4
Orchardgrass, common £3:38 "« 55.0
Orchardgrass, Oregon 233 52.5 . 55.2
Orchardgrass, S-143 55.0 " 55.6
Perennial ryegrass, Oregon 52.0 # 53.0 #
Perennial ryegrass, S-23 39.5 " L3.5
Reed canarygrass, ordinary 58.0 . 57.0
Smooth bromegrass, Achenbach 60.0 ‘ 60.0
Timothy, ordinary 55.5 ## 55.5 %
Tall oatgrass, Tualatin 61.5 , 65.0

# Based only on first two clippings because

heading.

## Based only on first two clippings because

heading and rust.

of profuse

of profuse



Figure 3.

Technique used in taking height measurements.

61
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for the growth stage treatments, it was necessary to
duplicate this as nearly as possible throughout the re-
ﬁainder of the clipping season. To achieve this, frequent
measurements between clipplings were required. When any
two plots of a given grass reached the prescribed height,

all four plots were clipped.

Clipping Dates

The first calendar date and growth stage clippings
were made on April 25, 1953, and continued through October
25, 1953. There were eight successive calendar date clip-
pings, one taken on each of the following dates: April 25,
May 21, June 19, July 15, August 13, September 8, October
3, and October 25. Harvesting dates for the growth stage

treatments are presented in Table 3.

Harvesting Procedure, Equipment, and Yield Determinations

Clipping treatments for each specles and strain were
- evaluated on the basis of the total yleld of dry matter
per plot. Dry matter yleld was determined by clipping a
swath twenty inches wide and 12} feet long through the
middle of each treatment subplot with a Seythette mower.
This m6wer, as shown in Figure li, was equipped with a pan
to catech the clipped forage and with a palr of wheels

mounted in such a way as to facilitate the rapid adjustment



Table 3. Harvesting dates and total number of clippings for plots clipped on a growth
stage basis at both two-inch (T3) and four-inch (Th? mower bar heights.

Treat- Efip Tne Number and Harvesting Dates e

Species and strains ment 1 g 3 I g 6
Tall fescue, Alta T Apr 26 Jun 2 Jul 28 Oct -8 Oect 25

T Apr 26 May 26 Jul 7 Sep L Oet 25
Meadow foxtall, ordinary T Apr 29 Jun 2 Jul 10 Sep % Oect 25

7 Apr 29 HMay 26 Jul 1 Augl Oct 25
Orchardgrass, Akaroa T Apr 2 Jun 2 Jul 10 Sep % Oct 2

T Apr 2 May 28 Jul 1 Aug 1l Sep Oct 25
Orchardgrass, common T Apr 25 Jun 2 Jul 10 Sep Oct 25

T Apr 25 May 26 Jun 23 Aug 1 Oect 25
Orchardgrass, Oregon 233 T Apr 2 Jun 2 Jul 10 Sep Oect 2

T Apr 2 May 26 Jun 23 Jul 2 Sep Oct 25
Orchardgrass, S-143 T May 5 Jun 23 Aug 18 Oct 8 Oct 2

T May 5 Jun 2 Jul 1 Aug 18 0Oet 8 Oct 25
Perennial ryegrass, Oregon T Apr 25 Jun 11 Sep % Oect 25 _

T Apr 25 Jun L Aug l Oct 25
Perennial ryegrass, S-23 T May 9 Jul 1 Oct 25

T May 9 Jun 23 Aug 18 Oct 25
Reed canarygrass, ordinary T May 7 Jul 7 Oet 25

T May 7 Jun 23 . Oct 25
Smooth bromegrass, Achenbach T May 65 Jul 7 Oct 25

Tﬁ May 5 Jun 23 Oct 25
Timothy, ordinary T May 9 Jul 1 Oct 8 Oet 25

- May 9 Jun 23 OQet 8 OQect 2
Tall ocatgrass, Tualatin T Apr 25 Jun 11 Jul 20 Sep Oect 25

T Apr 25 Jun 4 Jul 7 Sep L4 Oet 25

12



Figure u. Front view of the Scythette mower used
for clipping the plots. Note the forage catching pan
and the manner in which the wheels are mounted to
facilitate adjustment of the mower bar height.

22
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of the mower bar cutting height. When clipping, it was
necessary to sweep the forage back from the mower bar
into the pan, in the manner 1llustrated in Figure 5, in
order to obtain a clean job of cutting.

All the clipped forage from each individual plot was
placed in a cotton cloth bag and weighed immediately, as
shown in Figures 6 and 7. Forage samples were then taken
to a forced ailr drier and dried down to a point where
they no longer lost weight. Final dry weights were
immedlately recorded for each particular plot.

Followlng harvesting of the plots, the borders of
each plot were also clipped to the same stubble height
as that of the harvested area and the resulting forage

discarded.

Plot Management

During the summer of 1952 the plots were clipped
for weed control, and in the fall of 1952 were sprayed
with 1} pounds of 2,4-D per acre for control of the
broadleaf weeds. Adequate weed control was obtained.
Plot borders were sterilized with a CMU chlorate-borate
mixture in order to prevent the more aggressive species
from spreading into adjacent plots. This technique also
allowed for easy i1dentification of plots as shown in

Filgure 1. All plots received uniform treatment in regard



Figure 5. The clipping operation, showing how the clip
pped forage was swept back f
the mower bar into the pan. This technique prevented pil ¥ = ke
forage over the mower bar. o piling up of the clipped .
&



R

Figure 6. The bagging operation, in which all the clipped forage of a plot was
placed in a cotton cloth bag for weighing purposes. '

¥4
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e

Figure 7. Weighing, in gram weight units, immediately
following clipping the green forage from one plot.
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to fertilization and irrigation. The dates of application

and amounts of each for 1953 were &s follows:

Fertiligation:
Pounds of
Date Nitrogen per Acre Kind of Fertillzer
March 27 - 80 (Hﬂhlz soh
lay 30 Lo (Nﬂh)a soh
July 17 Ls (NE,), 50
August 25 Lo Nﬂh N03

Irrigation: (sprinkler irrigation was used)

Date Inches of Water
June 27 3.00
July 17 . 2.13
July 27 3.00
August 10 | 3.00

September 17 3.50
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EXPERIMENTAL RESULTS

Dry matter ylelds for the twelve grass apeciaé and
strains harvested on a calendar date basis are presented
in Tables L and 5 for the two-inch and four-inch mower bar
heights, respectively. These data, along with the mean
difference between treatments, are summarized in Table 7.

The analysis of variance of ylelds for the calendar
date treatments, T, and T,, is presented in Table 6.
Statistical results indicate highly significant differ-
ences between replications, between specles and strailns,
between c¢lipping treatments, and between ¢lipping dates.
Significant interactions for clipping dates X species and
strains, and for clipping dates X clipping treatments also
are indicated. The clipping dates X species and strains
interaction may be interpreted by the use of the growth
curves in Figure 8. If, for example, Alta fescue and
meadow foxtail are compared, it can be seen that the mag-
nitude of yield difference on the various e¢lipping dates
was not the same, This is also the situation for the
other grasses. The c¢clipping date X clipping treatment
interaction also shows that at the various clipping
dates the yield responses of the various grasses to the
two clipping treatments were not of the same magnitude.

Table l shows that Oregon 233 orchardgrass was the
highest-ylelding grass at the two-inch mower bar height,



Table lj. Dry matter yields for twelve grass species and strains according to clipping

Va— bt R T ETRCETT ~
April May June July Aug. ga t. Oct. Oct. in grams,

Species and strains 25 21 19 15 13 8 3 25 all dates

Tall fescue, Alta sl6 176 271 103 147 151 52 31 177

Meadow foxtall, 23 251 317 86 139 128 20 6 1181
ordinary

Orchardgrass, 473 158 29l 103 225 194 30 9 14,86
Akaroa

Orchardgrass, L68 139 319 108 182 16} 33 15 1,28
common

Orchardgrass, 388 191 330 11, 206 208 33 18 1,88
Oregon 233

o:-chardgmr;sa, 385 210 333 96 21l 191 36 15 1,80
S~

Perennial ryegrass, 4Ol 1,8 148 25 76 80 17 12 907
Oregon

Perennigg ryegrass, 219 21, 194 28 85 101 29 16 886
S

Reed canarygrass, 245 166 250 77 238 1 35 18 1170
ordinary

Smooth bromegrass, 1166 112 287 67 169 131 25 10 1267
Achenbach

Timothy, ordinary 296 195 205 L2 150 132 18 10 1048

Tall oatgrass, 1,00 75 Lot 50 294 128 53 31 135
Tualatin

ota e

in grams, 4s21 2035 3355 899 2125 1746 381 191 15253

all species

62



Table 5. Dry matter ylelds for twelve grass species and strains according to clipping
dates when harvested on a calendar date basis at a four-inch mower bar height
(Treatment Tz).

Yield in grams 1ipping otal yield
April |May une July Aug. Sogt. Oct. Oct. in grams,
Species and strains 25 21 19 15 13 3 25 all dates
Tall fescue, Alta 421 171 220 127 149 169 78 36 1361
Meadow foxtail, 11l 301 2l6 73 106 83 20 8 951
ordinary
Orchaiggraas, 351 143 229 99 166 152 43 13 1196
aroa
Orchardgrass, 339 177 23l 83 179 135 S1 1/ 1212
common
Orchardgrass, 227 211 261 113 173 188 53 22 12,8
Oregon 233
Orchardﬁi;sa, 2L2 213 25l 99 186 163 55 15 1227
Se
Perennial ryegrass, 336 163 126 37 60 55 15 11 803
Cregon
Perennig? ryegrass, 106 212 166 25 52 49 18 17 645
S‘
Reed canarygrass, 205 173 232 82 178 112 38 7 1027
ordinary
Smooth bromegrass, 269 186 218 8l 121 91 31 11 1011
Achenbach
Timothy, ordinary 181 239 155 39 95 68 25 ) 808
Tall oatgrass, 36l 85 362 83 22l 121 57 20 1316
Tualatin
Total yield
in grams, 3155 2274 2703 93 1689 1386 L8l 180 12805

all specles

19
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Table 6. Analysis of variance of dry matter ylelds for
calendar date treatments (T, and Tz) for twelve grass

species and strains.

Degrees of ﬁean

Variation due to:

freedom

square

Replications 3 2, 528%*
Species and strains 2d 51, L2l %**
Error (a) 33 2,481
Treatments 1 125,129%%
Treatments X species and strains 11 1,047
Error (b) 36 L,Lh2
Dates 7 1,057,556
Dates X specles and strains 77 18,967*%
Dates X treatments 7 Li5,922%%*
Dates X treatments X species 77 1,223
and strains

Error (c) Sol 1,668
Total 767

*nxceeds the 1% level of significance.



Table 7. Summary of total dry matter yields for twelve
grass specles and strains clipped on a calendar date basis
at two-inch and four-inch mower bar heights (Treatments T1
and T,, respectively). '

e — = — = =—————m
Total yield in grams Average Mean
according to mower yield difference
bar height in between
2 inches I, Tneches grams treatments
Specles and strains 1/ fg/
Tall fescue, Alta 1477 1361 1419 116*
Meadow foxtail, 1181 951 1066 230%%
ordinary
Orchardgrass, 14,86 1196 1341 290%*
Akaroa
Orchardgrass, 1,28 1212 1320 216%¢
common -
Orchardgrass, 11,88 1248 1368 20
Oregon 233
Orchard%iasa, 1480 1227 1354 253%%*
S-143
Perennial ryegrass, 907 803 855 104*
Oregon
Perenni;é ryegrass, 086 6L5 766 2l 1%
S-
Reed canarygrass, 1170 1027 1099 13%*
ordinary
Smooth bromegrass, 1265 1011 1138 25 %
Achenbach .
Timothy, ordinary 1048 808 928 2l 0*#
Tall oatgrass, 1,35 1316 1376 119%
Tualatin

1/ Least significant difference (.05) for average of treat-
ments Ty and T, 1s 1) grams.

2/ "t" test of the mean difference between treatments Ty
and T,.

*Exceeds the 5% level of significance.
#¥Exceecds the 1% level of significance.
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followed closely by the other orchardgrass strains, Alta

fescue, and Tualatin ocatgrass. Alta fescue and Tualatin
oatgrass were the highest-yielding grasses for the four-
inch mower bar height_troatmnnt as shown in Table 5. The
perennial ryegrass strains were the lowest-yielding
grasses for the calendar date treatments at both the two-
inch and four-inech mower bar heights. Total yields for
each clipping date for both mower bar heights exhibited
the same general trends of increases and decreases
throughout the season. The highest seasonal yleld of for-
age for all specles and strains was produced by the two-
inch clipping treatment; however, the total yield for all
specles and strains at the four-inch clipping height sur-
passed the ylelds of the two-inch treatment on May 21,
July 15, and October 3.

The summary of the calendar date treatments in
Table 7 shows that each of the twelve grasses produced
significantly higher yields when clipped at the two-inch
than when clipped at the four-inch mower bar height. Con-
sidering the average yleld of the two clipping heights for
the calendar date harvest, Alta fescue was the highest-
yielding grass, whereas S-23 perennial ryegrass was the
lowest-ylelding.

The average harvesting heights for the calendar date
treatments are presented in Appendix Tables 1 aﬁd 24
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Yields of the calendar date treatments were positively
correlated with plant height. A corrslation coefficient
of 9604 was obtained when considering all grass speciles
and stralns.

Mean yleld differences between calendar date treat-
ments, ‘as given in Table 7, showed wide fluctuation be-
tween specles and strains. The low yleld mean differ-
ences for Oregon perennial ryegrass, Alta fescue, and
Tualatin catgrass would indicate that these grasses were
not as greatly influenced by'differantial mower bar cut-
ting helghts as were the nine other grasses, It would
appear that Akarca orchardgrass ylelds were most in-
fluenced by different cutting heights, as indicated by
the large mean difference.

Yield data for the twelve grass specles and strains
when e¢lipped on a growth stage basis at two-inch and four-
inch mower bar heights are presented in Tables 8 and 9,
respectively. It should be noted that frequency of c¢lip-
ping for the various grass species and strains varied be-~
tween as well as within treatments, even though clippings
were spread throughout the entire season. In general,
more c¢lippings were taken for the four-inch than for the
two-inch mower bar height. Fewer clippings were made for
the ryegrasses, Reed canarygrass, Achenbach smooth brome-

grass, and timothy, than for the other grasses.
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Table 8. Dry matter yields for twelve grass species and
strains accordlng to clippling numbers when harvested on a |

rowth stage basis at a two-inch mower bar height
%Treatmant TBJ'

?Iefﬁ in grams for eacE Total onIE

clipping in grams, all

Species and strains — T 2 3 n S clippings

Tall fescue, Alta 598 330 593 sLs 96 2162

Meadow foxtail, 250 367 308 318 60 1303
ordinary

Orchardgrass, 489 24k 389 483 63 1668
Akaroa

Orchardgrass, Ls8 249 357 635 L2 1741
common

Orchardgrass, Lol 306 Lo2 496 121 1726
Oregon 233

Orchagdgigaa, 618 522 572 L32 52 2196

Perennial ryegrass, 396 L4LO Lho 77 1353
Oregon

Perennial ryegrass, 376 L77 L74 1327

Reed canarygrass, Lo6 710 591 1797
ordinary

Smooth bromegrass 714 625 L68 1807
Achenbach

Timothy, ordinary 523 5S4 374 L6 1497

Tall oatgrass, 386 359 331 672 L4 1792

Tualatin
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Table 9. Dry matter ylelds for twelve grass species and
strains according to clipping numbers when harvested on a
rowth stage basis at a four-inch mower bar height

Treatment Ty ).
Yield in grams Tor each  Total y!ofz

clippin in grams, all

Specles and strains "1 2 3 L © b clippings

Tall fescue, Alta 392 186 362 L453 159 1552

Meadow foxtail, 127 328 268 162 83 968
ordinary

Orchardgrass, L11 187 327 389 248 6l 1626
Akaroa

Orchardgrass, 317 195 217 325 285 1339
¢ ommon

Orchardgrass, 266 255 264 294 368 81 1528
Oregon 233

Orchardgrass, 388 178 275 341 186 51 1419
S-143

Perennial ryegrass, 300 294 199 165 958
Oregon

Perenni;% ryegrass, 263 [33 100 185 981
S‘

Reed canarygrass, 288 453 480 1221
ordinary

Smooth bromegrass, 518 L61 396 1375
Achenbach

Timothy, ordinary 350 L52 181 25 1008

Tall oatgrass, 326 230 U467 528 50 1601

Tualatin
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As shown in Table 8, S-13 orchardgrass was the
highest-ylelding and meadow foxtall the lowest-ylelding
of the twelve grasses when ¢lipped at the two-inch mower
bar height. When clipped at the four-inch mower bar
height, Akaroa orchardgrass was the hlghest-ylelding,
whereas Oregon perennial ryegrass was the lowest ylelding
of the twelve grasses, as shown 1n Table 9. The average
helght at harvest at each clipping date for the growth
stage treatments is presented in Appendix Tables 3 and L.

The analysis of variance of the ylelds for all cal-
endar date and growth stage treatments is presented in
Table 10. The analysis indicates highly signiflcant
differences between replications, between species and
stralns, and between treatments. The interaction of
treatments X specles and stralns was also significant;
however, for the calendar date treatments this interaction
was not significant. It would seem then that this inter-
action could be attributed to the influence of the growth
stage treatments.

Considering all grass species and strains, all clip-
ping treatment ylelds except T1 (calendar date at the two=-
inch mower bar height) and Th (growth stage at the four-
inch mower bar height) were significantly different from
each other,

Yields in pounds per acre for all treatments used in
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Table 10. Analysis of variance of dry matter ylelds for
calendar date and growth stage treatments for twelve grass
species and stralns.

Variation due to: freedom square
Replications 3 617, 325
Species and strains 11 899,721**
Error (a) 33 38,031
Treatments 3 3,340,832"*
Tl VS. T2 1 1,001,030%%
T, vs. T, 1 Iy, 366, 512%%*
T1 V3. Th 1 18,151
T, vs. T, 1 9,548,925%#
T, Vs. Th 1 1,288,762%%
T, vs. T 1 3,821,622™*
Treatment X species and strains 33 L6,693**
Error (b) 108 16,899
Total 191

*¥Exceeds the 1% level of significeance.
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this study are summarized in Table 1ll. The data show that
grasses harvested on a growth stage basis ylelded consist-
ently higher for the two-ineh than for the four-inch mower
bar height, Based on the average yield of the two clip-
ping heights for the growth stage treatments, Alta fescue
was the highest-yielding, and meadow foxtail the lowest-
yielding of the grasses used,

Considering all treatments for each of the grass
species and strains, the growth stage clippings at the
two-inch mower bar height gave the highest total yields
and the calendar date clippings at the four-inch mower
bar height gave the lowest total ylelds. The average
yields of all treatments combined show that Alta fescue
produced the highest yields. This would indicate that it
possesses high yielding ability under a number of va*ying
conditions. S-23 perennial ryegrass gave the lowest yleld
when considering the average of all treatments combined.

Figure 8 shows the seasonal growth trends for the
various grasses based on the average ylelds of calendar
date treatments, T

1
which Figure 8 1s derived are shown in Appendix Table 5.

and Tz, combined. The yileld data from

The yields of the orchardgrass strains were combined and
the average used to represent this species.

The general trend for the grasses 1s from higher
yields in the early part of the season to lower ylelds



Table 11l. Summary of dry matter yields in pounds per acre for twelve grass species and

strains clipped on a calendar date and growth stage basis at two mower bar heights.
e n _pounds per acre for various treatments Average
a

lendar date Growth stage yileld, all
Average Average treatments
Species and strains 2" 4" Tl " L rem 2
Tall fescue, Alta 6808 627l 651 9966 715l 8560 7550
Meadow foxtall, ordinary sy 138l L9l 6006 LLi62 523l 5075
Orchardgrass, Akaroa 6850 5513 6181 7689 7495 7592 6887
Orchardgrass, conmmon 6582 5587 6085 8025 6172 7098 6592
Orchardgrass, Oregon 233 6859 5753 6306 7956 7043 7499 6905
Orchardgrass, S-143 6822 5656 6241 10122 6541 8331 7285
Perennial ryegrass, Oregon 1,181 3701 3941 6237 L4416 5326 4633
Perennial ryegrass, S-23 o8y 2973 3531 6117 L4522 5319 L25
Reed canarygrass, ordinary 5393 L4734 5066 8283 5628 6955 6011
Smooth bromegrass, Achenbach 5831 4660 5216 8329 6338 7333 6292
Timothy, ordinary 4831 3724 L, 278 6900 L6L6 5773 o2l

Tall oatgrass, Tualatin 6615 6066 6 8260 80 7820 7080
Average giezg. all species 5853 L3919 - 1821 E%Hj— ¥

1/ Least significant difference (.05) for treatment T, and T, average is 66l 1bs.
2/ Least significant difference (.05) for average yield of all treatments is 650 1bs. &
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near the end, Meadow foxtall and S-23 perennial ryegrass
were the only grasses which produced more forage in the
second clipping on May 21 than in the first clipping on
April 25. Tualatin oatgrass, meadow foxtail, and Reed
canarygrass were the only grasses to produce their highest
yield of the season in the third clipping on June 19.
Fertilization responses by the grasses were indicated
mainly for the May and June applications. It appeared
that Tualatin oatgrass was especially responsive to ferti-
lization as noted by the extreme fluctuation in yield.
Timothy, Oregon perennial ryegrass, and S-23 perennial
ryegrass did not show a yleld increase following the May
application of fertilizer, while all other grasses did.
All grasses gave a yleld increase following the July
fertilization, but generally to a lesser extent than for
the May fertilization. Only Alta fescue and the two
perennial ryegrasses gave any indication of yield in-

creases following the August fertilization.
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DISCUSSION

This research showed a significant difference in the
yield performance of the twelve grass species and strains
depending upon the basis of harvest and the closeness of
cut at time of harvest. Both of these factors exerted an
influence on these yleld differences.

The experimental data indicate that higher ylelds can
be expected from grass species and strains when harvested
on a growth stage basis at the two-inch mower bar height,
and lowest ylelds when harvested on a calendar date basis
at the four-inch mower bar height. It should be pointed
out, however, that these results are for one year only and
that different relationships might be established if the
experiment were continued. Whether or not the same re-
sults would be obtained over a long period of time is a
matter of speculation.

If the growth stage and calendar date basis of har- .
vesting are compared for a given mower bar height, then
the experimental results indicate that the growth stage
harvesting will give the highest ylelds. It is reasonable
to expect this trend to continue over several clipping
seasons based on the findings of other workers. It has
been previously pointed out that fewer cliprings were
taken over the season for the growth stage than for the
calendar date basis of harvesting. Work done by Carter
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and Law (l, pp.1084-1091), Wagner (28, pp.578-58l), and
Aldous (2, pp.752~759) all showed that frequent defolia-
tion of grass will cause reduced top and root growth.

This in turn would adversely affect the longevity and vigar
of the various grasses, The effects of frequent defolla-
tion may also show up in livestock production as a result
of decreased forage ylelds. For example, Jones (13, pp.
159-170) found that rotationally grazed pastures with a
four-week rest period gave greater increases in live
welght of sheep and had a greater carrying capaclty than
pastures with either a two-week or four-day rest period.
The experimental results also indicate that the two-
inch mower bar height could be expected to glve the high=-
est ylelds in any one clipping season for both methods of
harvesting. Various workers, as previously referred to
in the review of literature, have shown that low clipping
heights, if continued over several years, reduce vigor and
yields of certain forage grasses. The extent to which
yields might be reduced, however, may depend upon the tol=-
erance limit of a given species or strain to this kind of
management. For example, at Pennsylvania State College it
has been found that turf grasses, such as the bentgrasses,
chewing fescue, or creeping red fescue, can survive fre-
quent clipping to a height of 1 3/l inches. Alta fescue,
however, was killed i1f frequently clipped below a height of
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2 1/, inches.

There are several criticisms which can be directed
toward both the growth stage and calendar date bases of
harvesting. '

The main criticism of the calendar date basis of har-
vest is the set interval of time between clippings. The
26b-day interval which was used in this study appeared to
be adequate during the first half of the clipplng season,
but inadequate for the last part of the season. As can be
seen from Figure 8, there was much less regrowth between
clippings in the last part of the clipping season. This
is in agreement with Rappe (21, pp.309-338) who reported a
natural lapse of production in grasses during midsummer as
they prepared for their reproductive phase. He reported
that this lag in plant growth took place irrespective of
clipping treatment. Because of the slowing down of growth
processes during the latter part of the harvest season, it
seemed that it might have been more desirable to delay
clipping until more growth was present. Lack of plant
growth, and consequently a reduction in photosynthetic
area, may prevent the replenishing of root reserves and
subsequently affect the vigor of the grasses. The dele-~
terious effects of this physiological phenomenon, if any,
cannot be determined from this study.

The main criticism of the growth stage basis of



18

harvesting is in the determination of the stage of plant
development most desirable for pasturing. In this study,
the height standards which seemed desirable in the first
part of the season did not appear so as the season pro-
gressed. For example, some grasses such as meadow foxtail
and the ryegrasses developed inflorescences without pro-
ducing much leaf growth., Since these grasses were not
harvested until the leaves attained the specified length,
they may not have been in a stage of development most de=-
sirable for pasturing. DBased on one season's observations,
it appears that ceriteria should be developed which would
assess proper plant growth stage more accurately than
height alone. These criteria, whatever they may be, would
have to be developed for each grass because of differences
in seasonal production characteristics and variations in
growth hablts among grass species and strains.

The high correlation coefflcient obtained for ylelds
and heights for the calendar date treatments may have
value in estimating ylelds based on plant height; however,
this needs to be substantiated by further investigation.

In this study only quantity of forage was determined.
Much would have been gained in evaluating the various
treatments if chemical analyses of the forage samples had
been conducted. This would have given a measurement of

the quality of the forage in addition to the measurement
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of quantity of forage.

Based on the one season's results, it cannot be posi-
tively sald that the growth stage or calendar date basis
of harvesting 1s best. It would seem that both of these
techniques have their place, not only in grass species and
strains testing, but in other pasture studies as well,

The choice of which technique is to be used in pasture re-
search should depend upon the grazing management plan to
be used ultimately in the fleld., If a calendar date
grazing rotation 1s to be used, then the calendar date
basis of harvesting should be employed in small plot c¢lip~-
ping experiments. On the other hand, if forages are to be
managed strictly on a growth stage basis in the grazing
management plan, then the growth stage harvesting basis
should be used to evaluate small plot experiments.

The calendar date and growth stage bases of harvest-
1ng‘may not necessarily be incompatible. Further study
might result in the establishment of a variable calendar
date basis of harvesting. Thia might be based on the
growth stage which a particular grass could be expected to
attaln by a given date., Under such a technique, a c¢lip-
ping interval used at the start of the season could be
lengthened or shortened to correspond with the growth rate
for a particular grass as the season progressed.

This study has pointed out the need for additional
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research in the use of calendar date and growth stage
bases of ‘harvest. More attention should be gliven this

problem by pasture research workers in the future.
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SUMMARY AND CONCLUSIONS

The growth stage and the calendar date bases of har-
vesting were studlied on established stands of twelve irri-
gated pasture grass species and strains grown on an Amity
8i1lt loam soil. The grasses were as follows: Alta fescue,
meadow foxtall, Akaroa orchardgrass, common orchardgrass,
Oregon 233 orchardgrass, S-143 orchardgrass, Oregon peren-
nial ryegrass, 3-23 perennial ryegrass, Reed canarygrass,
Achenbach smooth bromegrass, timothy, and Tualatin ocat-
grass. Both the growth stage and calendar date bases of
harvesting were clipped at two-inch and four-inch mower
bar heights throughout the 1953 clipping season. The
calendar date treatments were harvested at approximately
26-day intervals, whereas the growth stage treatments were
harvested when each individual grass reached a height
which was thought to represent a stage of plant develop-
ment most desirable for pasturing.

All treatments were evaluated on the basis of the
total dry matter yleld of forage and analyzed by the
analysis of variance. The prinecipal results and conclu-
sions of this study were as follows:

1. The growth stage basis of harvesting at the two-
inch mower bar height produced the highest total yleld
based on the performance of all twelve grass species and

strains combined.
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2. The calendar date basis of harvesting at the
four-inch mower bar height produced the lowest total yield
based on the yield performance of all twelve grass species
and strains combined.

3. The calendar date basis of harvesting at the two-
inch mower bar height and the growth stage basis of har-
vesting at the four-inch mower bar height were interme-
diate in total ylelds, but not significantly different
from each other.

i. The growth stage basis of harvesting produced the
highest yields for a glven mower bar height.

5. Fewer clippings were made for the growth stage
than for the calendar date harvestings.

6. Each grass species and strain harvested on a
calendar date basis produced significantly higher yields
when clipped at the two-inch than when clipped at the
four-inch mower bar height.

7. The outstanding grasses of this study based on
yield performance for all treatments were Alta fescue, the
four orchardgrass strains, and Tualatin oatgrass. The
perennial ryegrass strains were consistently low in yield-
ing ability for the various treatments.

8. Yields of the calendar date treatments were posi-
tively correlated with plant height. A correlation coef-
ficient of .960l was obtained for all grass species and
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strains.

9. The selection of the harvesting basis to be used
in small plot clipping experiments should depend on the
ultimate grazing management practice to be used in the
field.

10, With further study it might be possible to de-
velop a variable calendar date basis of harvesting which
would be comparable to the growth stage basls of harvest-
ing.

11, Since this study was conducted for only one.
clipping season, the results obtained are only indicative
and should not be used as the basls of major recommenda-
tions.

12, The use of the growth stage and calendar date
bases of harvesting needs to be investigated further by

pasture research workers in the future.
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Appendix Table 1. Average height in centimeters of twelve grass species and strains
for each_glipping date when harvested on a calendar date basis at a two-inch mower bar

He1p for each clipping date _ Average

April May uly Auge. Sept. Oct. Oct. height

Species and strains 25 21 19 15 _;g g 3 25 all dates
Tall fescue, Alta 65 L6 L1 33 29 29 23 16 35
Meadow foxtall, ordinary 28 33 Lo 25 23 22 1 10 2l
Orchardgrass, Akaroa 59 L2 L5 35 3 3L 20 1 35
Orchardgrass, common 56 L2 L8 36 33 31 21 15 35
Orchardgrass, Oregon 233 Ll L1 L7 36 33 36 21 15 34
Orchardgrass, S-13 L2 L2 L7 31 32 31 20 13 32
Perennial ryegrass, Oregon 55 32 25 15 19 21 17 1l 25
Perennial ryegrass, $-23 30 30 27 1, 17 20 15 13 21
Reed canarygrass, ordinary L6 3l 36 22 29 29 16 12 28
Smooth bromegrass, Achenbach 49 31 39 21 2l 27 20 13 28
Timothy, ordinary 38 38 31 18 23 25 16 11 25
Tall oatgrass, Tualatin 63 32 6l 27 46 33 22 16 38

1/ Height based on the average distance from ground surface to longest blade tip.
n
~0



Appendix Table 2. Average height in centimeters of twelve grass specles and strains
for eacal711pping date when harvested on a calendar date basis at a four-inch mower bar
helgh

t in ; Average

April May June July Aug. Sept., Oct. Oct. height

Species and strains 25 21 19 15 13 3 25 all dates
Tall fescue, Alta 65 51 56 L6 1 L5 36 27 L6
Meadow foxtall, ordinary 28. Ll L6 37 33 29 26 19 33
Orchardgrass, Akaroa 59 50 57 L6 43 L5 31 22 L
Orchardgrass, common 56 53 55 L3 I3 L1 29 21 L3
Orchardgrass, Oregon 233 N 52 60 50 L5 L7 32 25 Ll
Orchardgrass-, s-1,3 L2 50 57 Ll Lo L3 32 21 L1
Perennial ryegrass, Oregon 55 41 31 22 26 28 25 22 31
Perennial ryegrass, S$-23 30 L1 36 23 22 2l 23 20 27
Reed canarygrass, ordinary L6 L)y L3 50 3l 31 2l 15 33
Smooth bromegrass, Achenbach L9 42 Ll 30 31 3L 28 19 35
Timothy, ordinary 38 L9 39 25 29 30 24 16 31
Tall oatgrass, Tualatin 63 L3 67 N L9 L2 28 23 L5

1/ Height based on the average distance from ground surface to longest blade tip.

09
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Appendix Table 3. Average height in centimeters of twelve
grass speclies and strains for each clipping number when
harvested ,on a growth stage basis at a two-inch mower bar

ag
Clipping number height, all
Species and strains — 1 2 § N 5 clippings

Tall fescue, Alta 65 54 55 56 19 50

Meadow foxtail, 28 45 39 32 1 32
ordinary

Orchardgrass, 59 52 53 5 20 L8
Akaroa

Orchardgrass, 56 52 52 53 18 L6
¢ ommon

Orchardgrass, W sS4 57 55 23 47
Oregon 233

Orchardgrass, 58 60 s LB 17 L7
S-143

Perennial ryegrass, 55 L9 28 17 37
Oregon

Perennial ryegrass, 42 37 27 35

Reed canarygrass, . 56 60 L2 53
ordinary

Smooth bromegrass, 61 59 Lo 53
Achenbach '

Timothy, ordinary 55 56 36 1 Lo

Tall oatgrass, 63 63 60 60 19 53
Tualatin

;/ Height based on the average distance from ground
surface to longest blade tip.
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Average helght in centimeters of twelve

grass specles and strains for each clipping number when

harvested on a growth stage basis at a four-inch mower bar
height.
z Iveraga

Cli number height, all

Species and strains cllippings

Tall fescue, Alta 65 58 61 60 L2 57

Meadow foxtail, 28 47 50 Lo 33 Lo
ordinary

Orchardgrass, 59 56 62 56 s 29 53
Akaroa

Orchardgrass, 56 53 56 55 L5 53
common

Orchardgrass, Ly, 56 57 59 60 3L 52
Oregon 233

0reha§d§i§as, 58 56 58 58 48 27 51

Parenn;al ryegrass, 55 51 29 31 L2
Oregon

Perengig% ryegrass, L2 45 25 30 36

Reed canarygrass, 56 58 L2 52
ordinary

Smooth bromegrass 61 59 L1 sl
Achenbach

Timothy, ordinary 55 56 35 21 L2

Tall oatgrass, 63 65 69 63 26 57

Tualatin

;/ Height based on the average distance from ground
surface to longest blade tip.



Appendix Table 5. Average dry matter ylelds in pounds per acre according to clipping
dates for twelve grass species and strains harvested on a calendar date basis at two

mower bar helghts.
Average i f 3 ?or each cii T Eage

eld in pounds per acre

—A?fﬁ_lﬂay—h;ne;ﬁuly Aug. Sept. GEHE_FEET
Species and strains 25 21 19 15 13 g 3 25
Tall fescue, Alta 2226 797 1129 507 682 737 300 152
Meadow foxtail, ordinary 802 1272 1295 364 585 L8l 92 32
Orchardgrass, Akaroa 1899 691 1203 1,66 899 797 166 51
Orchardgrass, common 1858 728 1272 1,38 830 687 194 6l
Orchardgrass, Oregon 233 1415 926 1360 521 871 913 198 92
Orchardgrass, S-1,3 1443 973 1351 L7 922 816 207 69
Perennial ryegrass, Oregon 1696 714 631 1,3 313 309 h 51
Perennial ryegrass, S-23 47 982 830 120 313 346 106 51
Reed canarygrass, ordinary 1037 779 1111 36l 959 581 166 55
Smooth bromegrass, Achenbach 1692 687 1162 346 668 512 129 L6
Timothy, ordinary 1097 1000 830 184 s62 61 97 37
Tall oatgrass, Tualatin 1761 369 1770 304 1194 567 25l 115

€9





