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Chapter I
INIRCDUCTICH

The interest in establishing Torege plants on lands
formerly used to produce small greins has notably in-
ereased in the lest decades in the western United States.
Hany native and introduced forame species have besn stud-
jed with some proving suecessful., Artificisl revege-
tation hes »roved to be & tocl to increasse forage pro-
duction of the abandoned crop lands, conserve the soil,
and improve the productivity of the land.

Hussien wildrye and alfalfa are two introduced
species which are extensively used for range revegetation
and counservztion in the Great Plains and Intermountain
{egione They produce & good quality of forage with a
high percentage of protein and & low percentage of fiber,
Russian wildrye is a long-lived, ccoleseason bunchgrass
which has sbundant, long and dense basal leaves, and is
both palatable and highly nutritious., Studies have
shown that it tolerates frequent defolistion and makes
fanter recovery aiter c¢lipping or srazing than msny
other grasses. Since slfalfa is also a nutritiocus forage
species with outstanding ability for regrowth after clip-

ping or grezing, it has been successfully used in mix-

tures with Ruesian wildérye for pasture and hay purposes,



However, even though we know that Hussian wildrys
and alfalfa are good forage vroducers, we do not know
the best way to manage them when grown in mixtures. One
¢f the =zost important congiderations in the manacement
of these forage gpecles is the time of herbesse removal.
There is sbundent evidence thst the yleld, stend, cheni-
cal composition, feediné value, and zrowth character-
istics may be materially affected by veryving the season

or time of usee.

The problem

The purpose of this study wene to determine how the
herbage renoval et different seasons of the year affects
the current growth and produetion of Russian wildrye and
8lfalfa plants arnd affects the floristic composition of
a mixture of the two species,

froplen analyaise--The main problem wss sub-divided

into the folilowing specifie subject matter sresa for
study:

1. What effect do different dates of simulanted
grazing heve cn the totasl foragze production of fussian
wildrye and alfalfa?

2, liow does the growth curve cof Russisn wildrye
clipped in the apring, summer, and spring-fall compare
to the growth curve of unclipped plants?

3o Whet chenges in the bassl ares snd speclies cone

position of Hussian wildrye and slfalfa sre produced in




a pasture mixture under three different sersons of
graging?

Delimitntiong.--The azatudles on the effect of season

of simulsted grezing on the growth paitern and total

vroduetion of Russiazn wildrye (Llymus junceus Flschs)

and alfalfe (Medicago zstiva 1L.), and the atudy to

determine the growth curve of ungraved plants of Russian
wildxrye were both cunducted on the Colorado State
University Foothills Expsrimental Renge at Fort Collins,
Colorado, The studies were conducted on separate
plantings of these two forsge species and limited to .
the growing szeascon of 1962, The following seasons of ?
use were sgtudied:

Springs April 2% throucgh June 6

Spring=fall: April 25 through June 6, and iugust

15 through September 12

Summer: June 20 through August 1
The study to determine the changes in basal area cof
these two species resulting from four previous ysars of

grazing et the sessons listed shove wnrg acgomplished on

AR TP e s S

gix pestures sown tc a2 mixture of Iussian wildrye and

alfalfa at the same experimental range. ‘




Chapter II g

REVINW UF LITERATURE

The review of litsrature, which presents the effeects
of elipping and graaing of Fussian wildrye and elfelfa
and their srowth and production charseteristicsy; has been
arranged under the following hesdings: (1) Russian wild-
rye, (2) Alfalfa, and (3) Reaction of Russian wildrve
and alfalfa mixtures to grazing énﬁ c¢lipping.

Huseian wildrye

Growth end production characteristics.--Russisn

wildérye is an introduced long-lived psrenniel, and a
' covlesesson droughtw-resistant bunchgrass which has
sbundent, long end cdense beasal leaves and leafless
seedatalka, It is both pslstable and highly nutritious,
and makes remerkably fast resgrowth after ¢lipping, even
after heading or maturity (¥asser and Helson, 1945, and
Rogler, 19%1),

Berneg and lelson (19%0) rezorted that the pro-
duction of Russian wildrye averaged 3.% sheer months of
grazing per ascre per year as compared to 4,8 from

crested wheatgrass and 2.0 from nstive vegetation.

Reugi, Leng, and Barnes (1958) found in a dual purpose




pasture, the sverage production to be 32% pounds of hay
per scre and 68,1 lanb days. In twelve experiments
reported by Heinrichs and Lawrence (19%8), produetion
of Russian wildrye ranged from 424 pounds per =c¢re to
5250,

The production of Russian wildrye under dryland
conditions changed very markedly from yessr to year
(hauzi, Leng and Barnes, 19583 Johnson, 19593 and lein-
richs and Clark, 1961). Johnson (1959) found that
production on newly sesded standa of hussien wildrye
increased each year for the first five vears after
plantinge In thies study, the increased production
during the last two years may have been due to in~
ereased precipitetion rather than to atand improvsrent.
fervey and Johnson (19%54), and Dotzenko and Stegmeier
(1959) found that after stand establishment drought
doer not cause & serious loss in Russian wildrye stands.

Differences in production may partislily be due to
row specing. ILorenz and Hogler (1959) found that the
trend was toward slightly hizher ylelds at the wider
gpscings, particularly after the first harvest year when
the plants at 36 inches had enlarged to compensate for
lower plant populations. The production of stems and
sten=leaves are relatively unimportant in clese «rilled

stends of Russlian wildrye. At Dickinscon Stetion, it

averaged 92.4 pexr cent of leaves over a four-year peried

L%
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(Whitmen anéd Kloesterman, 1955).

Reaction to grazing and elipping

Comparison of clipping and praszing.--dince the

growth of Hussien wildrye is practically all bassl
leaves, thism species is not affected much by clippins.
Whitman e &l. (1961, 1962) found that Russian wildrye
suffered very little from asithar pasture or hay clipping,
and hed a relatively high production under pasture
¢lipping trestments. Considering their results as a
whole, the stand deterioration of grasg-aslfalfa mix-
tures wes lesg seriocus under hay c¢lipring then under
pesture c¢lipping. However, the stand deterioration of
Bussisn wildrye slone wag the same under beth simulated
grezing end simulsting hayine, but the stend deterio-
raticn of a mixture of Hussian wildrye with alfalfa

wes 8 1little hicgher urnder pasture c¢lipping then under
hay elipping,

Newsll and Eeim (1947) found that forage production
of Russian wildrye obteined from plots mowed once for
nay and thope mowed several times to simulate grasing
were quite different. 7The hay treatment produced ale
most nine per coent more forage than the simulsted passture
treatment. On the other hand, Heinrichs and Iswrence
(195&) stated just the oprosite, and suggested that rapid

regovery after grazing of Russien wilérye is & chare

acteristic which makes it wore productive under npasture

R
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use as conmpered with hay use.

Heinrichs ané Clark (1961) atiributed the generally
low yield of Ruseien wildrye to the clipping techriques
which déid not remove many of the low bassl leaves nore
nally taken by sraging enimals. Raugi, Lang, and Barnes
(1958) found that the hay from a mixture of alfelfa and
Russian wildrye was wostly elfelfa, probably because
Rugsian wildrye has mostly basal leseves.

Effects of sesson of herbage removal.--iccord-

ing to Blaisdell and Pechanec (1949) the effect of
¢lipping bluebunch wheatgresas end errowleaf balsamroot
apparently depends upon the amount of herbage present
during the storage period which feollows cessation of
growthe.

Early spring graging of the prairie grasces ig very
injurious (4inderzon, 1940). ie stated thet as a result
of spring protection, stends of grass on 2 deferr=4 pase
ture have been meinteined in better eondition although
subjected to much harder use. Cook, Stoddart, snd Kine
singer (1958) found in the case of crested wheatgrass
that esrly harvested plants preduced & lower total yield I
than leter ones even when clipping in early seascn wss i
less harmful., Hedriek (1958) in his review of litera- i
ture concluded that tov early removal of herbege re-

sulted in declining forsge vigor, and the grestest i

danage ccecurred during periods of minimum food storaze.




Cn the other hand, working with mountain forage
plants, icCarty end Price (1942) found early grasing,
when plants are four to gix inches high, one of the safer
periods of use, OSampson end MeCarty (1930) steted that
grazing or c¢lipping once or twice esrly in the growth
eycle had little or no influence on total herbage yileld

of 3tips pulchre Hitech., &8nd herbage removal between the

time of flower stslk producticn and seed maturity tends
to prolong the vegetative growth of the plant,

Close to the end of the growing season, when the her=
bage is dry or drying, appears to be the safest period of
summer use (Melarty and Price, 1942). The start of the
season of safe grazing or clipping appears to be &t the
time of seed maturity. According to Hedrick (13%3) in
kis review of literature, ranges used after seed matur-
ity could be grazed more heavily than those used during
the growing sesson. Stoddart (1946) found that elipping
in fall had little detrimental effect on jgropyron spice-

tum (fursh) Seribn., but in late spring and summer, the
date of beginning e¢lipping was the most izportant factor,
a late beginning being the least harmful.

Acecording to Conard (1954), in lebraska, early
cutting snd the removel of an aftermsth crop of tame
pasture in mid-‘eptember reduced the vigor of the

grasges the following spring, ss comparsd with anidseason

cutting. Deleying the harvesting of the afterzath from

R M-S SO
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mid-September until esrly or late Uctober increassed the
yields of the grasses the following summer 1& and 38 |
per ecent respectively. The effect on the next years ‘
production could also be seen in the amount of flower
stalks,

At the beglianing end end of the growlng season,
the zrowth rate is slow, and bvefors the flower and seed
produetion, it is fast. Welnzmann (1%948) steted that é
persistence of rasnge and pasture grasses under éefoli-
ation is best when forage removal is done at times
corresponding to periods of slow growth rete of the |
grasses. Bird (1943), working with four grass species,
found that the combined yield of four species showed a
significant incresse with each successive staze up to 1?
the beginning of the bloom stage, after which the in- '?
creeses in yield were not significant,

According to Johnson (19%%) the production of

Rugsian wildrye wae not affected by any of the graszing '
intensities. Fluctuations in yields cecurred from yesar 4
to year as & result of rainfell varisticns, but they were %
not relasted to grazing intensities. The beliavior of
Ruseisn wildrye under various systexs of elipping was
different from meny other gresses since it yielded much i
the same under all treatments (Heinrichs end Clsrk, 1961). i;

As a result, this grass iz ocutstanding from the nanagee i

ment standpcint, i




10

Although Bsrnmes snd Nelson (1950) stated that Rus-
sisn wildrye is an excellent epring pasture, they found
no adventage in terms of production and arnimal gein over
crested whestgrass, but for summer, fall, or winter
grazing, Bussian wildrye hes proved one of the most
valuable grasses.

Chemicel anslyses suggested the wvalue of Rusgsien
wildrye for fall and poszibly winter grazing (Heinrichs
and Carson, 195¢), and also indicated that there was
little danger of losing nutrients by delsyed utilizaticn,
when used in mixtures with other grasses, Husaian wilde
rye snpeared very desirable for grasing, but was
avoided until the latter part of June, end wss not
grazed until leter in the season (Hogler, 1944),

Under fevorsble precipitestion during summer and
foll seasons, this grass produced remarkable mrowth until
the ground had frozen and then a second periocd of grazing
was permitted (Rogler, 13443 Hervey and Johnson, 1954;
wright, 1959; Rogler, lorenz, end ihsafl, 1962), It
elso hed the ability to recover rapidly after defoli-
ation whenever sufficient moisture was svailable (Hoge
ler, 1944), At Henitou, Celorsdo, Johnson (195%9) found
that the resruwth of Hussien wildrye contributed to 47
per cent of the totel production. At Swift Current,
sepketehewen, Kilcher (1954) found that favorable pree

cipitation, especially during Hey, was importent for
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obtaining & high total yield of Kvesisn wildrye and other
grasses, independent of the distributicn of the pro-

duction throughout the year.

Eftfects of freguency of herbeage removal.--HMany

studies conducted in the western part ¢f the United
States have demonstrated that the yield and vigor of
the vegetation veries inversely with the frequency of
elipping (Biswell and Yeaver, 1933; Gertnert, 19363
Carter and Law, 1548; Heady, 19503 =nd Branson, 1956),
Aldous (1930a) found in prairie grass vegetation
that the most severe trentment caused a very noticeable
change in the yield and density of the stend. In
another work (1930b), he stated that yield and etend H
reduction varies inversely with the frequency of cubt= |
tingy they were reduced the most on the plots ¢lipped
at two-week interveals, and the laazst on those plots i
only clipped at maturity. leinrichs end Clerk (19€1) it
found that Russian wildrye was very perszistent under
frequent clipping and should be mere useful for long-
term pasture then other grasses. HNewell and Heim (1947)
working with several grass species found thst Rusasian i
wild »ye maintained one of the best stands under clip=- |
ping and simulsted grazing. Whitman, Peterson, and 5
Conlon (1961) found thaet Hussien wildrye cheanged in é}

stand from 100 to &4 per cent in five years, and that

this change was exadtly the same under both pssture .
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¢elipping and hay clipping trestment. Cooky Stoddart -
end Kinsinger (1958) alsc found that an inerease in
frequency of ¢lipping decrcased the yield of herbsge,
but the exsact response was dependent upon the date and
nusber of clippings.

In southeastern Wyoming, Lang and Barnes (1942)
found midgrasses ylelded significsntly more when hare
vested at the end of the growing sesscn than when
¢lippred fregquently. (n the other hand, short srasses
yielded nore when hervested frequantly then when pro=-
tacted during the pgrowing season and harvested after
the growth had ceaned,

Biswell and seaver (1933), working in prairie sod,
feund the amount of growth of big bluestem, when ¢lipped
at 14-day intervals, increased gradually for the first
four clippingsy after which the rate of growth and a-
mount of dry artter decressed considerably.

Heinrichs and Clark (1961) found that Russiasn wilde t
rye produced zore for five years =:en cut at six-week
intervals than at three or eight. Hore frequent
elippings resulted in more yield, except under too short
of ¢ cutting frequency. According to them, this oute
standing abllity to resist the effecte of fraquent

clipiring makes this grass displey the strongest come

petitive abilities when c¢lipped frequently.




Thaine end Heinrichs (19%1), working in & green=
house, found that the totsl yield of Hussien wildrye wes
progressively reduced with an increased number eof
elippings. On the other hend, Thaine (1954), working in
the fisld, found a sisnificantly zreater yield of leaves
and stews of Russian wildrye when either three or five

clippings were made rather than one or two,

Alfalfa }

growth and production charactefistiqg.n-Paﬂture-

type alfslfas, sccording to Archer end Buneh (1953), are
generally sulted to drylend conditions, are cold resis-
tant, and many of the varieties exhibit e strong tendeney
for tillering or rhizome production under proper
environmental conditions. 'Generally ereeping-type
alfalfas do not produce as nuch herbage as hay-type
alfalfse, but are veluable for grazing in pasture mixtures
in dryland areas.

Tysdal (1952) stated that in msny arees, alfslfa |
hses proved more productive thzn pormenent grasg pastures. {
When alfelfa is used for pasture it is commonly grown
with & zrass., In some arees of the western United
Gtates, pesturing alfelfs in the growing season is &

connon practicej moderate, continuous grazing hes not

proved injuricus to the stand or yield.
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Reaction to grezirs and clipping

Iffect of sesson of herbsge removal.--hbccording

to Salmon, Swanson and MeCempbell (1925), cutting in the '
bud stame and at the tenth-bloom stare decressed the ]§
vigor snd yield of alislfa, slthough at the tenth-bloom
stege the effects were rot noticeeble until much lster,
Permitting the plants to reach the full-bloom stage or
sead stage mainteined the vigor of the plants even when
the lant one reduced the yield. 4

Cutting alfslfa in the pre-budding stege, according i
to Woodman, Yvans and Normam (1934), injured the plant,
gave lecs production, and ghortened materielly the life
of the stand much more than at the budding stege. Ient
(1959) found thst greater dry matter yields were obe |
tained when cut at the bud steme than when cut earlier, i
and there was no advantage in ¢utting the seecond growth
before the flower stage, even when earlier cutting pro-
Gueced no aspparent ill effect on the plant or upon _ |
following yields., XYaxr nore demage may be done to the
erop by faulty asutumn cutting menagement than by
varistions in spring and eaerly summer cuttinge The ;f
results of the experiment of Deker ot al., (1960) showed
that alfalfs may be eut as sarly as the full-bud stage
of growth in the spring.

Salmeny Swanson snd HeCampbell (192%) and Grenfield

(1934) reported that cutting alfelfe in the bud stage
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markedly decreased the stand of slfezlfa, Cutting when
the plents were at the tenth-blcom stege also injured
the plants ané reduced the stand, bub persititing the ]
plante to reach the full-blocom astage before cutting
maintained the atand of the plants for at least elcht
years, Delayed cutting until secd maturity reduced the
yield but not ths stend of the plants, Woodman, Hvans,

and Norman (1934) thought that cutting the plants at

Alosn e

the pre~budding stage affected and shortened the life
of the stand much more than at a more mature atege,
such as the bud or flower stage. Graumen, Webster,
Canode and Murphy (19%54) steted the sarliest period for
cutting alfelfa plants waes one-tenth bloom or lster
because earlier cutting affected the steond, Ferlier
and more fregquent ¢lipping of & mixture of bromegrass
and alfslfe kept & lowver percentasge of alfelfs than
‘elipping at the hay stage. 3?

Fisher yields of alfalfa can be obteined if the I
interval between c¢lippings is extended up %o full bloom
(Kieecelbach end Anderson, 1926; Wilsie snd Tekehashi,
19374 HKeuter, 1946y and Gross, Wilsie and Pesek, 19%8), E
Dotzenlkto and Ahlagren (1950) found that cutting st tenthe '
bloom merkedly reduced the yield of 2lfslfa in =2 nmixture

of alfalfa-brouegrass. Ieter the same authors (1951) ;

stated that maximum yields of alfalfs were obtained at
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the one=half bloom staze. Cutting at the preflowering

period, according to Bar and Treretheli (1943) arreated
the root development for several weeks, but this effect
was not noticeable in the flowering atage or later,

Even though one~tenth in bloom is accepted as a
baeis for cutting alfelfa, sccording to Crowder, Vesnegas
and Silva (1960) this was not a reliable basis because
plants remained vemetative throughout the year and
appearnnce of flowers was sporadic and erratic,

Jackobs (195Q), and Jackobs and Oldmeyer (1955)
stated that spring clipping of alfslfs d4id not produce
& residual effect on the yield the following yesar.
¥illerd (1950) steted that the later the first cutting
is nede, the better the stond is maintained, &nith
(1956) found that & second cutting in mid- to late-
August helped to maintain a vigorous and productive
elfalfa,

A significant reduction in yield from the fall
cutting was found by Jackobz and Oldmeyer (1955), The
last cutting in the late fall had a pronounced effect
the next spring, but according to Jackobs (1950), it
diminished rapidly as the season progressed,

Grazing slfalfa lste in the fall also may weaken the
plants and inerease the danger of winterkilling, Alfelfa

that was allowed to make a8t lesst z2ix weeks of undisw

turbed growth prior to the freezing of the soil wes
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healthy und vigorous over the winter and zeintained a
better stend (dhlgren, Pprague end Hear, 194%5), Fall
growth, aceording to Kelson (1944) mede a protective
cover on the plant during the winter and helped to
maintain a good stand,

Alfs1fa plante cut in feptenbsr develoved fewsr
crown bude ver plsnt then those which were not cut
(Rather and Harevlson, 19384 and Gilket, Hegee and
Rather, 1937). Based on the production obteined the
fellowing spring, the latter suthors snd Grabsy snd
Sprague (1938) agreed thet f£all cuttings were harmful,
but the late fall cuttings were definitely lesms harmful
than esrlier ones as far ag productivity and survivel
of the plant is eoncerned.

Effect of freguency of herbege removsl.--The

pore frequent snd drastic the cutting treetment, the

- less waz the yield of tops, rhizomes and roots (Nelson,

19283 Alvert, 1927 Graber, Nelson, ILuekel and Albert,
19273 Hildebrand and Herrison, 1939; Jeckobs, 19503
Jackobs and Cldmeyer, 1955; Hedriek, 19%8; Denuis,
Harrison and Xricksony 19593 and “asrscn erd Pevies,
1960). Work by Bslson (1925) indiecated that frequent
cuttinzs of alfalfs in premaoture stages resulted in
depleted root reserves; this ceused slow recovery and

rate of growth after cutting, low vields of hay, ine

creased weed infastetion snd retarded root growth, 4n

L I T

S TT M e e
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inerease in the number of crown bud shecots snd main stems
occurred as sn immedieste effect with frequent and early
eutting, but the average height and totsl yields of
their top growths wes such less than with less frequent
ceutting at a more mature astsge.

in legumes where the reservesg are stored in roots
or stolons, below or at ground level, defolistion in
itself did not remove the carbohydrate reserves (Sprazue,
Robinson and Garber, 1952; and Hprepue, 1952). It wss
evident that the heipght to which a legume was cut back
was not & serious problem, but the length of the re-
covery period before the next cutting was very important.
Willard, Thatcher and Cutler (1934) stated that in Chio
the recovery of alfzlfa was always from the crown,
regordless of the heipght of cutting. Hence, it was
desirable to ¢lip alfslfa as low as possible since it
. had no injuricus effects on the plant, Hedrick (1958)
irn his review of literasture also arrived at the con-
clusion that in legumes the height of e¢lipping was not
as criticsl as the frequency and season of defoliation,
end required & practice of intermitent grazing followed
by an adequate time of recovery. Hevertheless, Harrison
(1939) and¢ Hilderbrsnd and Herrison (1939) found that
lower cuttings of slfalfs significantly reduced subse-

quent growth of alfalfa, Cutting at 2 one~inch level

gave significantly lower yields than cutting at three,

o A gt b Al
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nine, or twelve inchesm, but cuttings at six inches
appeared to interfere only slightly with the functioning
of the plant.

(rowder, Vsnegas, end Silva (1960) fournd that cute
ting elfzlfe at an interval of nine weekas geve higher
vields than shorter or longer intervels, DUennis, Harri-
son and Erickson {(1959) stated that yieldes of nrlfeslfa
chtained from plots cut 8t four-and six-week intervaels
wvere greater than those cut at ocne~ and twoewesks, and
longer periods between cutting resulted in much higher
production of dyry matter.

Willarda (1930), Willard, Thatcher and Cutler (1934),

Willard (1950), Jackobs and Cldmeyer (1955), Parson and

Davies (1960), snd Kust and “mith (1961) found that bwo,
four, five or six cuttings zaeve less yield than three.

The vigor of alfalfs was sreatly reduced and both
winter and summer mortelity of alf«lfe plants was
acecentuatad by frequent snd esrly removel of top growth
(Graber, Nelscn, Luekel, and Albert, 1327).

Pargson and Dasvies (1960) sgreed that good stand-
longevity of alfelfa wos obsmerved from four-cutting
trectments that started 1n late May and ended by Sente-
ember 10, Thecse authors end Willsrd, Thatcher snd
Cutler (1934) stated that the best stand wasz nmaintsined

with &8 three-cutting schedule. Un the other hand, Brown

and Hunsell (1942), end Davies, Dsvies snd Harvard (1960)
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found production of stanés c¢lipped three times a year
wag greatly reduced in comparison with the two-clipping
treatment. Cutbting five times, according to Willard
(1930), resulted in & total loss of sbtand from winter-
killing.

Apparently there is clome relstion between the
effect on the plant from the number of cuttings and the
moisture conditions of the year. Davies (1960), in one
study, found that while three cuttings may be the optimum
in average years; in wet yemrs, this may be fatal,
According to Willerd (1950) elfalfa can be eut four
times or more in dry seasons without meriocus injury, but
the same cutting system in a2 normal or wet year will

destroy the stand,

Eeaggion,or Rusgisn wil e g%% alfslfa

mixtures to grazing and ¢ii

Several studies have been conducted on the perfore
mance of pastures secded with a mixture of Russisn wilde
rye and alfslfa. Rauzi, Lang and Barnes (1958) found
that & pasture seeded with this mixture showed &
dominsnce of alfaslfa during the first two years, but
during the last three years alfalfa gradually decreased
from 31 per cent in the third year until few plants
reneined in the fifth year. On ths cther hand, Russian

wildrye beceme very well established in the third yesr,

inereasing in the percentage of floristic composition
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from 4& to 94 per cent.

In a five-yesr experiment conducted in North Dakota
by ¥hitman, Peterson, and Conlom (19€2), a mixbure of
Russisn wildrye and alfalfa clipped to simulate gsrazing
preduced a 42 per cent higher yisld than Russian wildrye
alones under hay e¢lipping, the nixture produced alrost
2,3 times more yield then the Husslar wildrye alone.

The producticn of tl.e grass was about the game when
¢lipped as hay or as zimuleted grazing. Under pasture

or hey e¢lipping, the loss of the at=nd of Russien wildrye
was negligible where seeded alone oy in mixtures, but
alfalfa was greatly reduced in the nixture, At Swift
Current, Brundon, and Lacombe, Canada, Heinrichs and
Lawrence {195&) found that the production of a mixture

of Hupsian wildrye and alfslfa was greater then that

of Ruseilsn wildrye seeded alone,




Chapter III
METRODS AND MATERIALS

The following chapter is divided into four parts:
(1) The study area, (2) The determination of the effects
of simuleted srazing during the spring, summer =nd
goring=-fall on the growth pattern and total production
of Russian wildrye and alfslfa, (3) The determination
of the normal growth curve of ungrazed plants of Russian
wildrye, and (4) The determination of the effect of
season of uvse after four years of grazing on the floris-

tie composition of a pamsture seaded with a mixture of
Rugsian wildrye and alfalfs,

The study ares
The study was conducted at the Foothilles Experie

mental Range operated by Colorasdo State University and

located inmediately west of Fort Collins, Cclorado.

Geoloszically, the study srea is located in
the Colorado Pledmont feetion of the Great
Plaine Province, The arez is & pediment sur-
foce of nlluviel material which glopes esastward
from the foothllls to the Cache la Poudre River.
The alluvisl depopit im underlain by rierre
shale foermation and the nerent material of the
goile is 2 combination of sandstones, shales,
igneous and wmetamorphic rocks. These rocks
come from geologic formations varying in ege
from very ancient to the rather recent
(Filler, 1980).
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The soll of most of the study area has been classi-
fied s Cass fine sandy loam. AL the surface, it is
loose and friable but it becomes slightly heavier with
depth, A4t approximstely 15 inches deep, the surface
goil grades into slizhtly lighter brown, and fine sandy
loam which is scmewhat heavier in texture, but is fri-
able under favorable moisture conditions. Below an
average depth of 24 ineches, the deeper sub~soil becomes i
lightsr brown and the texbure becomes more sandy. 4Lt
widely verying depths, this layer rests on sand and
stream gravel. In places, gravel in varying azounts
is scattered on the surface, through the surface seoil,
and through the sub-scoil. DIrainage of the higher laying
areas is good, but considerable ereas are low laying, H
shallow, and are thus under the influence of a high i
water table.

The average precipitation st Fort Colling for the
period 1956-1962 is indicated in Table 1.

Effects of simulate azi during the spri

summer, and %%E&EEf.? on the growth pattern and i
total production of Hussian wildrye &nd slfalfs i

‘Rugsian wildrye.-~The measurement of the effect of

season of herbagze removal on the total and seasonal
production was studied on two plantings of Russian wild-

rye seeded in 19%1 in the forage nursery. Each planting

measured approximstely 15 by 100 fest with rows spaced f
at 14 inches.
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Table 1,--AVERAGE PRECIPITATIOR AT FORT CULLINS,
COIORADO FOR THE PERIOCD 19%6~1962

Month 1956 1957 1958 1959 1960 1961 1962 %Egg :
inches 3
Jan. 70 W70 W17 W46 37 W21 1,17 W36 3
Peb. 66 452 A0 W58 53 68 470 .56 ﬁ
sareh o771  o42 1457 1436 o84 3,38 55 1,00 |
APTA1 1467 3,98 1,95 2,71 o8S 1,00 1,00 2,01 |
ray 2,62 6,08 5,30 3,54 2.50 7.06 2,36 2.81 |
June 31 1,02 230 W39 W72 1483 2413 1466
July 2423 W43 158 231 W80 4,27 2.07 153
Auge 1491 3407 1401 460 .03 4,00 .31 1,45
Sept. 03 W81 W46 1.97 39 4,00 41 1,25 f
Octe 05 1499 85 2.71 2.1 1.17 1,10 A
Nov. 79 W62 W57 08 428 .62 050 1
Dec. .51 T 98 T .56 24 45 1
Total 12419 19,56 17,44 14,67 10,01 28,42 14,68

Both aress were relatively uniform with the
exception of two outer rows on the borders, where the
plants were bigger, hed longer and more abundant leaves,
vere more vigorous, remained green for a longer time,

and had a higher proportion of stems and seeds, ¥For

there reasscns the outer rows were excluded from the study.
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Two replications were established on each . lenting,
with three plots in each replication (Figure 1). Fach
plot was 28 inches wide by 4& inches long; the width was
chosen to permit inelusion of two rows per plot. After
uniform plots were chosen, the treatments were randoml)’
assigned to each plot,.

The followingz elipping treatments were used:

(1) Spring, (2) Summer, and (3) Spring-fall., Ihe her-

bage of %he three trestments wes removed by imitating

the pattern of grazing of yearling heifers which were i
graging in six nearby pastures seeded with Russian wilde

rye and alf-lfa. Observetions were nade of the per-

centage of plants grazed, stubble height, amount of

herbage removed, snd the parts of the plants taken by

the animsls.

Clippinge were made every two weeks with hand
clippers. Dates of clippings for each trestment were

ag follows:s

Spring
Date Systen of herbage removal
April 25 Simulated grazing
May 9 Bimulated grazing
Hay 23 Bimulated graszing

June & Ground level
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Spring-fall
Dats System of herbege rsmoval
April 25 Simulated grezing
Hay 9 Simuleted greszing
Hay 23 Himuplated grazing
June © Simulated grasing
August 15 bimulated grszing
August 29 Sirmulated grazing
Zeptember 12 Ground level
Sumner

June 20 Simulated grazing
July 4 Simaleted zrssing
July 18 Simuleted grazing
dugust 1 Ground level

Alfalfa,-=Three plots of Hevelra alfalfs, located
in different places in the nursery, seeded in 195¢,
1357, and 1958 were chosen for studying the effact of
sesaon of herbase resovel.

Jevelrs alfelfs, the variety used in this study,
has besn described by wheeler (19%7) a8 8 northern
variegated e2ifalfa, which likely resulted from netural
croases between Uremburg, Semipslatinsk, and Grimm. 1V
has been grown for many years in scuthern idsho under

conditvions of low precipitation and no irrigastiocn. It

is elsssified &8s = creeping or rasture type elfslfa,
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but it may be used for both hsy and pasture mixtures.

Zach originasl 5 feet by 10 feet-plot was divided
into three smaller plots of 32 by 60 inchesj spring,
gpring-fall, and summer ¢lipping treetments were randonly
located in esch original plot. The same system and dates
of clipping were used as in Russian wildrye.

In both Russian wildrye and alfalfa, the amount of
forage elipped esch time was air-dried and weighed
separately; the yield was expressed in pounds per acre,
Before ¢lipping esch treatment, ten measursments of
maximum leaf height on each plot were made and an

average tzken,

Cumulative growbth of Russian wildrye

The growth curve of Russisn wildrye was studied in
the seme plantings used for the seasons-of-clipping
studies of this gress. Hleven uniform plets were ren-
domly selected to be c¢lipped at ground level every two
weeks starting on April 25 and ending September 12, 1962,

Un the day a plot was to be clipped, measurements
were made of maximum leaf height of %en plants and of
the maximum height of the seedstalks. Also, the number
of culms per plot were counted. Finally, leaves and
seedstalks were clipped, sir-dried, and the weight ex=

pressed in pounds per scre.

At the end of the experiment, the ground cover of




each plot weg measured., Ten line intercepts were lo~
cated perpendicularly to the rows of grass at & egpaeing
of 4,8 inches between lines (Figure 2). The percentage
of ground cover was caleulsated by dividing the total
amount intercepted by the total length of the lines.

Effect of season of use fo
on the zgg%IaEﬂq ) B"Eltf of a %
wZEh a mixture of Ru ggI wIl and alfa a
The study was done on a field of 13.75 acres seecded

with a mixture of seven pounds of Russian wildrye and
one pound of Sevelra alfalfa per acre. PFrior to the
original planting in April, 19955, the soil was plowed
and harrowed. Unfaverable weather conditions prevented
plant establishment and made it necessery to reseed in
1956 directly on the 1955 seeding without any additional
s0il preparation. The 13.75 acres were divided into

six peastures of approximetely the same carrying ocspacity,
the size of each varying from 1.7 to 3.0 acres.

The objectives of the study were to determine
through several years of asctual grazing the effect of
season of use on 2 pasture seeded with a mixture of
Kussian wildrye and alfalfa, to study the changes in the
cover of each of the species, the size of the plants,
and the proportion of each.

Yvery year since 195% two pastures were grazed

in the same season: spring, syring-fall, or summer,

A At be e e b

it i fe iy
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Figure T.--=feplication I and Il of Hussian

wildrye. Flots used to measure the cumu- H
lative growth and the effect of simulated |
grazing. )

Figure 2e.=-=S2mpling frome used to delimit
the plots. It shows the ten-line intere
cepte as voad to neasure ground cover.
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Feasurements of the cover and changes in the composition
wvere made with the line interception method. Forty-
eight permanent transects were located in the whole
fieldy eight in esach pasture., Half of the trasnsects in
each pasture were located within the rows and the others i
acroass the rows., These twenty-foot lorm transects have i
been messured at two-yeasr intervals,

Un esch trangect measurements were made of the basal 8

aree intercepted, and counts made ¢of the number of seg-
ments of plantes intercepted. ILabter the sverage width of
each intercepted segment wes calculated by dividing the

total amount of feet intercepted by the totel number of

L L e ——

geguents intercepted.
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Chapter IV

B T SApa T S——y

ANALYBIB CF DATA

The results of the study have been arranged un@or
the following headings: (1) Effects of simulated greszing
during the spring, summer, and spring-fall on the growth
pattern and total production of Russian wildrye and
alfalfe, (2) The determination of the normal growth
curve of ungraged plante of Kussien wildrye, and (3) The il
determination of the effect of seascn of use after four |
years of graging on the floristic composition of a

pasture seeded with a mixture of Ruseian wildrye and

alfelfa.

Effects of aimu}ated zing duping the spring,
summer, and gpring-i on the gggw?ﬁ pattern
and total production of Russian wildrye an
aifslfs

Bussiesn wildrye.--The amount of herbage produced
with four elippings throughout the spring grazing season ﬁ
was very similsr to the smount of herbage produced with ,}
only one c¢lipping at the end of the spring (Teble 2 and i
Figure 3). 3tatistical analyeis (t-teat) c¢f the totsal
anount of forsge produced under simulated grazing for
a total peried.of six weekn compared with only one

clipping made at the end of the grazing season showed

e T i N ST A

that there was no difference in the production at either

_
i
i
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8 0.0% or 0.10 level of significance.

The total amount of forage produced under simulsted

e W e .

graging during the spring-=fall season exceeded by almost
300 pounde thet obtsined with only one clipping at the

end of the grazing period (Table 2), Thig difference |8

Table Ze==-YIBLD OF RUBBIAN WILDRYL AT THRES DIFVERENT

was significant for a .20 level of probability. &
:
BEABOKE AS IKFLUERCED BY CLIPPING TREATHENT |

e TS At e —

Spring Spring-fall Sumner
Repli-  Simu= Gne Simu~ {One Sinte One
ecation lated Clipping lsted Clipping lated Clipping
Grazing Grazing Grazing

Pounds per Acre

1 597 1174 950 523 971 555

2 952 1078 &00 928 &7% 1259

3 1078 950 1280 790 907 1099

4 1227 1163 1939 950 1656 1750 !
Heen 974 1091 1192 795 102 1166

There was not & etetisticelly significent difference
at the 0.20 level between the yields of HZussiasn wildrye
¢lipped to simulate grasging during the summer snd clipped
only once at the end of the summer. Differences in yields
from single clippings (Tsble 2) are related to the cumu= é‘

lative growth curve (Fipure 5). b

:
A comperiscn of the yields under simulsted grazing {
t
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Figure 3.--Yield of Russian wildrye with a single
clipping at the end of the grazing period as
compared with the total yield under simulated
grazing.
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during the spring, spring-fall, and summer showed thst
differences were not sisnificant at a 0,10 level of
probability. A difference foy 3.25 level of signifi-
cance was found bebtween the yields of spring and springs-
fall elippinge. Un the other treabnents, differences
wore only significant for a 0.50 level. Half of the
production cbtained during the fall season on the
springufall treatment c¢an be conszidered as belonging to
the forsge remeining on the ground at the end of the
springe The last elipping in spring was nade at about
2.% centimeters stubble height, and the last ¢lipping
in fall wess made at ground level,

T8ble 3.=-Y10LD CF RUSSIAN WILLRAYE CLIFPED AS 5IMUe
LATED G ; Gy SUMFEH, ARD S3FRING=

-

W TN TLO WORD Y SEEeyem  my gy 21
AN DURIRG THE SPRIR
WY o

WAY * &
LRSI B R

Replications
freetment I 11 111 v Mean
Founds per Aere
Spring 597 992 1078 1227 974
Spring-fall

spricg (608)  (480) (854) (1302) (811)
fall (382) (320) (426) (#37) (381)
total 950 8C0 1280 1739 1193
Summer oM 875 267 1654 1102
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The average per cent of sround cover uvn the semple
plots was very similar, with a range of only 1.6 per
cent (7able 4). On the averave, there were greater
differernces between replicationz than between trestments.,

Table 4,-~PERCENTAGE OF BASAL GROUND COVER OF THE
RUSSIAR WILDRYE PLOTCE CLIPPED AS SINMULATED GRAZIRG

ket oo s iy i
AT THRLEE GRAZING BSBLBUNS

Replications
ireatment ) 2 % S I1X iy Fean
- Per Cent -
Spring 1069 12.3 10.7 14,1 1240
Sprine=fall 115 EIRS 12.9 15.7 12.4
Summer 11.8 116 14,5 1€ o2 13.6
Fean 114 11.2 12.7 1543

The mean of 4the maximum leaf heicht of Russian
wildrye when the grazing ceason started wss very similar
for both spring and spring=fall treatments (Ysble 5),
whereas summer clippings started when the plents hed
reached slmo-t full size, Fall ressurements of lesf
kel hts were made on the plots which had underzone
simuleted srazing during the springg nat the end of the
spring sesson, the stubble height zverased spproxi-
metely 2.5 centimetera., At the beginniny of the fall,

lesf heipght under simulzted grazing treatment had ine

eresged to an average of G.4 centimeters.,
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Table Se=-MEAN MAXIMUM LEAF HEIGHD OF RUSSIAN
WILDRYE WHEN THE FIRST SIMULATID GLIFPCIRG OF

f [ 55 TV M TY b L 4 LM Al | A U -" = £ 1 AT ‘
T RESPECTIVE GRAZIBG SHLALCH WAL kADE

Repliestions

Treatuent I T 11X iv Hean

Centimeters -

Spring-fall
spring 118 1240 10.7 4.4  12.2
fall Be2 8-9 9.5 11.0 9.4

Summer 1842 174 1€ 1 1967 179
Alfelfa.~-0Only & small pert of the total current
growth of the slfislfa wrs tazken from the plots elipped é

during the spring sesson trestrment (Table 6). Following
the nerbage removel in the spring, the plants continued
growing esetively. During the spring when the production
was the lowest, the euverent quelity of the forage wes
the highest, At this time, there was a nich percentase
of lesves and soft steng.

Spring regrowth w:s elso of good quazlity, cunsider-
ing the exterior chsrecteristics such as swount of
leaves, end stem coler end softness, The yield of the

regrowth wes not very high, but reietively gosd cone-

ridering the weather conditions of the yeear. hi
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Table ©.,--YIELD OF ALFALFA CLIPPED TC BINULATE
GRAZING AT THREL DIFFERERT -BABCKS

Replicstions

Treatment I II 1i1 Fean

Pounds per ACr@=—wmee
Spring 158645 19115 127648 1591.6
Spring=-fall

spring 1394,.9 1717.2 1173.4 1426,7

totsal 24G4 ,5 290?0? 1?34o3 237808
Summey 325445 5025.1 1793.3 336443

The sunmmer seascn treastment yielded apprecisbly
more than the cther two treatments, but the forage wes
mase up of 2 high cercentaze of coarse sterg. Although
the plants were lerge, with abundsnt lesves, the stens
were coarse and rough. The steers selectively srazed
the larger plents, taking mostly lesves, the tips of
the branches, or eny cther soft materiesl., GSelective
grazing of the alfslfa occurred only during the summer,

The yields obtained for the season of grazing of
alfalfa were not significant for & 0,10 level, OUnly
aunner clippings yielde& significantly more than spring
elippings at that level of significsnce (Table 6).

The mean maximum height at the beginning of the

gimuleted grazines trestment was much grester for the

S e g Tt 2 S

iy o s L et s A L guds g ey g
B o ottt i 60 T e SN S



38

3200
P

P e 2400 T vyl
o T 5 -—|
u st
n a a
d ¢ 1L
s r 1
e 1600 ol

S gt S

P p: u

800 ¢ T e m

1. i Tl

yol n: e

g :8: e

Figure 4.--Yield of alfalfa clipped to simulate
grazing at three different seasons.
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Table 7.~=-MEAN MAXIMUM LEAF HRIGHT OF ALPALFA
WHEN THE FINST SIMULATED CLIPPING OF THE
RESPECTIVE GRAZING SHASON WAS MADE

Replieations
Treatment I & II1 iean
Centimeters
Spring 2340 24 ,& 20,2 2246 ,ﬂ}
Spring-fall :%;
spring 24,6 2547 2049 2347 i
fall 3368 43,6 2643 3446
Sunmer 80,0 6947 8049 5648 "

gummer treatzent than for the cother sessonz (Table 7).
At the beginning of the summer season, the plants were
twice the height of theosze eight weeks earlisr when the
spring srezing sesson stmrted, The ten-wesk recovery

pericd of the spring-fall treatnent gave an opportunity

for the alfalfes plants to recover and become taller than

at the beginrning of the grasing seasson. I[owever, this

second growth, even though taller than the first,

vielded less (Tables & and 7).

Cumulative growbth of Rugsiesn wildrye

A few woeks after growth sterted, the first ground
level clipping wae made on April 25, yislding ean average

of &32 pounds per acre (Table 8 and Figure 5). The stens,

which were about the mame height as the leaves, were
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soft and green and contributed only four per cent to the
yield, As the season sdvanced, the rate of growth was
rather constant until June 6, After this date, the rate
increased repidly and growth reached the meximum for

the season on June 20. As rapidly as it had inereased
the previous month, the yield decreassed in the following
month, until July 18, when it reached its lowest mid-
season point. The totel production at that date wes
about the ssme as the production at the beginning of
June. on August 1 a seconé peek in production was
reached, but this wss much lower than the smount obtained jg}
on June 20. After August 1, the yield decreased slowly
until Aupgust 294 and rapidly during the period of

ugust 2%=~-Geptember 1z. The total amount of forage
ayailable at the znd of the grazing sesson (September
12) was almoet the same as that at the beginning of

the grazing geasgon on April 25, even though no grezing
had taeken place.

The percentage of cover of the plots eclipped at
the different dates of the growing sesson wes relatively

uniforme The renge in the mcen cover of the plots

clipped at different dates was 3.E per cent. The average
basal cover was 12.8 per cent. The range in mean basal

cover for each replicaticn was also 3.% per cent., The

cover was falirly constent within esch replications

The lowest percentase of cover was on replicetions I,
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Table B,~~CUNULATIVE GRCYTH OF RUSSIAN
WILDRYE FEASURED BY WEIGHT

Date of _ Replications
Clipping b ¢ 11 “Ii% v Fean

g

- -=rounds per Agre=-

-

ﬁpril 25 5 %9 @ 5 &96 03 70402 1141 .7 202 09
3 21.3 32,0 32.0 42,7 32,0
P 49048 92843 736¢2 11844 834,9 i
ray 9 I 628.8 72546 971.0  1077.7 87443 L
5 2.3 82,7 21,3 32,0 29,3 '
P 704 44 76843 992.3  1109.7 893.6
May 23 1L V25,6 928.3  1045.7 917.6 504,3
8 ——" 64,0 49,4 32,0 6144
P 725,6  992,3  1195.1 949 .6 96547 i
June & L 1088.3 1067.,0 906.9 1141.7  1051,0 i
8 85.4 107 27 2143 4040 i
T M73.7  1077.7 949.6 1163,0  1091,0 i
) o7 21.3 138,7 32,0 6646 48
P 105643 11416 16538  1404,0 133644 e
July B L 74649 1077.7  1109.7 142945 109140 i
T 746,9  1259.,1  1333.8 1472.5  12031.0 I
4
July 1@ I 821,6  1131,0  1173.7 1312.4 1109.6
E “""“' 10.7 32.0 42,7 246:‘} ‘;;_: d
s €21.6  181,7  1205,7 1355,1 1131.0 i
August 1 1L 554,58 4109.7 1035.0 1717.6 1104,3 e
S - 149 .4 64,0 3240 6144 |18
P 55848 12531  1099.0  1789.9  1165,7 il
August 15 L 58546 532 1237.7  1216.4  1083.0 4
8 e 7 21,3 21.3 1343 ;
T  885.6 a43 O 125940 1237.7 105643 o
fugust 29 L 859.7  ©43.3  979.1  1337.9  1005.0 !
8 21.3 5344 E4 .0 53 .4 48,0
P 581,0 §9B47 1063,1 1331.3  1053,0 |
September 12 L 5228 B896e3 7789 94546 76649 9
8 - 32,0 1047 - 1047 i
T 52248 326,43 789 6 43,6 79746 i
Fean 71346 9283  1021.4 1171.4 960,7 i

1e Imleaves, G-Stems, T-Total fit
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Figure 5.--Cumulative growth curve of Russian
wildrye based on the weight of herbage produced.




43

and increased progressively to repliention IV (Table 9).

Table J.==-PERCENTAGE OF BASLAL GRUUND COVER OF
RUGELAN WILDRYZ ON PIOT8 UBED TC HEAGURE TEE
CUMUTATIVE GROWTH CURVE

Replications
Clipping Date I IL I11 IV HMean
Per Cent
April 25 11.8 12,0 13.4 170 13.6
Hay 9 1046 1244 14,1 12,0 12,2
May 23 Be7 1363 118 1.2 1.2
June & 14 4 14,8 1240 177 14,7
June 20 129 1145 13.8 16..4 13.6
July & Ea7 14 41 12.9 1541 1247
July 18 8.9 14 46 139 1242 12.4
August 1 9.0 1.6 135 154 124
sagust 15 11 .6 1.4 15.1 12.4 12.%
August 29 1246 14,6 1245 1543 13.7
Geptember 12 846 10,9 1543 5e3 12,5
ﬁean 1047 12.8 139 14,5 12.8

The replications with the greatest preduction were
glse those with the greatest ground cover (Tables 8 and
D

The mean maximunm length of the leaves of Hussian

wildrye increased as the seascn edvenced (Table 10).

The inerease was gmall, but in genersl constent through




Table 10,~=-MEAN MAXIMUM LEAY HEIGHT OF RUSSIAN WILDRYE
AT VARIOUS TIMES DURING THH GROWING SHEABCH

Replications
Date of
lMeasurement I 11 I1X IV Fean
e Centineters

April 25 1540 15.7 18.0 2243 177

vay 9 1848 16,8 18,6 19,7  18.4

Hay 23 174 176 15,2 20,5  17.7

June 6 233 183 18 191 19.7
June 20 19.2  23.3 19,8 19.9  20.5 .éz
July 4 2046 19.6 16,9 24,9 20,5 |
July 18 1944 24,2 20,5 23,7 219 |
August 1 19,5 2443  19.6  25.6 22,3

August 15 203 2048 22,1 28,8 22,0

August 29 éZ.B 21.5% 233 2645 234

September 12 19.7 21.6 19.7 2149 20.7

Fean 19.5 20,3 193 22,6

most of the growing season, except at the end when the
maximum height sterted to decraase. The length of the
leaves did not follow conaistently the same pattern
as the yield (Tables & end 10, and Figures 5 and 6),.
The leaves were shortest when first neasured early in
the gresing semsoni they continued elongating until

slmost the end of the growing season on August 293 from

this date until September 12 the length decreased,
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Table 11.=-IEAN MAXIMUM HEIGHT OF SEEDSTALES OF RUSEIAN
WILDRYS AT VARIOUS TIMES DURIEG THE GRUWING SBASOR

Repliestions

Date of
feasurenent b 4 11 IXI iv Mean

April 25 13,0 16,0 117 124 13.3

Mey 9 24,0 36.0 2846 3745 31.5

May 23 e 43,7 48,8 55,0 51,0

June 6 565 3643 62,4 69,0 5641 ;
June 20 B35 4540 69.7 7340 6248 |18
July 4 —~ 79,0 0.2 66,5 719 i
July 18 ~= 68,0 64,6 58,0 72,0 ﬂ
sugust 1 - 68,0 6446 58,0 €343 j?
rugust 15 -— 53e7 8640 710 7042  ﬁ
iugust 29 51,0 5046 84,0  76.0  65.4 fl
Zeptember 12 - 63,0 G40 — GBeT

The pattern of elongstion of the seedstelks wes 'y
aleso different from the yields (Tables £ and 114 and ?

Fizures 9 and 6). deedstelks grew at a uniform rate 'jf
from the bLeginniang ef the growins season until Nay 233 {
after that they grew at a slower rate until July 4

when they resched a maXimum height, After July 4 there

was an aprevent chsnge in averasze maximum height, but

this epparent change was probadbly due to differences in i
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Figure 6.--Mean maximum leaf and seedstalk height
of Russian wildrye at various times during the
growing season ;
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plot characteristies and to mechsniesl damage of the

seedstalks,

Efgggf of : aaen e sfter gourt eargg_ﬂﬁg;g%%&s
R e Rﬁaﬂ—%ﬁ“m SIS AR R A
Cover.~~The transects located both within and
across the rows on the spring-fall pastures showed an
aprreciable deocrease in the number of feet of Russian
wildrye intercepted after five years of grasing, es-~
peeiallj in the lagt two years (Teble 12 and Figure 7).
The transects located acrcss the rows showed an increase
in the number of feet intercepted during the first years
of grazing, after which it slowly deoreased. OUn
elfalfa, the changes were consistentj the amount of
fest intercepicd decreanged very rapldly with the use of
the pastures duriny the five years of study, bdoth on
the trsnsects located within and acress the rows (Table
12 and Pigure 8).

Under summer grazing there wsg an lneresse in the
nunber of feet of Russian wildrye intercepted during
the first two years. In the last Stwo years there was
little change in the pereentage of cover of this grass,
With alfalfa, the results were not so clear-cut. Un
the transecta located within the rows there was 2 dee

erease in the ground cover by alfalfa during the first

kalf of the study, but there was a slight inersase in
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the ground cover during the second part, On the trane
sects located across the rows, the alfalfa plants
showed a decrease in the smount of feet intercepted
during the whole period of study; at the end of the
gtudy period there wee about half the original amount,
Table 12.~-AVERAGE AMCURT OF RUBSIAK VWILDRYE ARD

ALFALFA INTERCEPTED ON 20-FOCT-IONG PERMANEND
TRANBECTS OR PASTURES GRAZED AT THREE DIFFERENT SEASCNS

Rupsian wildrye Alfalfa !
Percent of Percent of ;
Treatment 1958 1960 1962 Criginal 19%8 1960 1962 Original -

Feat - Feot % ??
Spring 3.1 3.6 2.7 &7 1,0 1,0 0.6 60
Sunmer 4.5 5.7 5.4 120 2.3 1.3 1.5 65
Spring- |
Tall 6.7 646 4.6 68 1.4 0.6 0.4 29
Spring 0.7 0.9 1.0 146 1.0 11 09 90 i
Summer 0.8 1.2 143 165 1.3 0.9 0.7  Sa |
Springe= |
fa1l 0.8 1.4 1.2 150 0.8 042 041 12

The pastures grazed only during the spring sezson

showed an increase of the Russian wildrye cover at the

nmiddle of the study periodj; after that, the itransects
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Within the rows

ct @ @ K

1958 1960 1962

Across the rows
&Spring-fall

@ @ H

052

1958 1960 1962

Figure 7.--Average amount of Russian wildrye inter-
cepted on 20-foot-long permanent transects in
pastures grazed at three different seasons.
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Within the rows
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Figure 8.--Average amount of alfalfa intercepted
on 20-foot-long permanent transects in pastures
grazed at three different seasons.
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located within the rows showed an spprecisble decrecsse
in the basal interception of the grass cover. On those
loceted escross the rowas, the last two years of study
indicated a slight ineresse in the amount of feet inter-
cepted.

Under spring grazing alfalfs was frirly stable
during the first half ot.tha-study, with a slight ine
crease in the smount intercepted for vtoth the trensects
located within the rows aprd thuse loecated across the
rows. During the last part of the study pericd, there
wag & slight decrssse in the amount intercepted across
the rows and a greater decrease of alfalfa intercepted
within the rows, Percentage-wise, the amount of elfslfa
remaining at the end of the study periocd wes grestest
under the spring grazing treatment (Figures 9 and 10).

Humber of segments intercepted.-~iven though the
gize of the segments does not necessarily indicate the
size of the plants, it is & =mood index for comparing the
changes in the relative size of the individual plants.
The number of segments is related to the changes in the
anount and shape of the individual plants or degree of
"bresaking up" of large plants into seversl smaller onesji
the combination of number snd size of segments is re=

lated to the chenges which ocecurred in cover snd Com-
position,

The pastures grazed under all of the graszing
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treatments showed an increase in the number of segrents
of Russien wildrye during the whole study periocd, both
on the gegments located within or across the rows (Table
13 ané Figure 1), The amount end percentage of change
throughout the years of study showed some differences
among the trestmente. Irn spring-fall psstures, the
nunber of segments incressed more than under any other
treatment, With spring graging there was & slightly
greater inereasse in nuumber of segments than under summer
grazing. In the epring-fsll treatment, the tendeney of

Russian wildrye to inecrease in number of segments was

greater during the second half of the study.

On alfalfa the results were quite different, with
one exception. In generasl, the number of segments dew
ereared from the first through the last year (Table 13 if%
end Figure 12). On the pastures grased during the LE'
sunmer, the decresse was slight, and on those grazed !;
during the spring-fall, the decreese in the number of s
gegrents was a little more pronounced. However, on
the pastures grazed only during the spring, there was ;
& small, but constant inerease in the number of segments %J
on the transects located within fhe rows, and a greater
increase on the trensects located across the rows,

Average sige of the segments.--The sverage size of

the segrents wae caleulated by dividing the total number

of feet intercepted by the number of segments intercepted.
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Table 13.»-AVERAGE NUMBEIR OF SEGHIRTS OF RUSSIAR WILDRIE
AND ALPALRA IRTERCEITED O 20-FUCT-IUNG FPERMANENT TRAW-
GECTS OF PASTURES ORAZED AT THReYE DIFFERERT SEAZCNS

Rugsian wildrye Alfalfa
- FYereoent of _ Percent of
Treatment 1958 1980 1962 Criginal 1958 1960 19€2 COriginsl

-=lunber of weliumber of
Jeznent gee— F Degnentgee— %
“ithin
EEe rOWE
Spring 1548 1647 26,5 174 Heh B0 ©Soit 114
Sumuer 195 2244 26,7 135 Bet: 8" T35 &7 I
| {58
Sprinme 44
fall 23,3 2843 43,8 1885 10T 1047 444 44 i
I
ACT'OSS ;
the rows 5¢
Spring 4.7 7e2 747 164 5¢7 5Se8 947 167 li-
Summery ?dé 905 440 53 Gels 6,2 5.9 89 } 1 ‘
Springe
fall 70 E,9 1.2 160 440 240 141 27

This veslue gives an ides of the changes of the size of
the plante independent of their total ground cover.,
During tre first two yesrs, the average sime of the

segrents of liussian wildrye in the spring and sumner

pastures increased on the transects located within the
rowes (Table 14 and Figure 13). After thset they both

decreansd each vemr. on the transects located scross the

rows the averase sigze of the semments of Hussian wildrye
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Figure 9e==Hussiosn wildrye snd slfalfa mixe
ture at the Fort Collins Foothills Hange
after five years of grazing. Ieft, spring-
fall grazing, ard right, summer grazing.

Figure 10,-=-Russian wildrye and 2lfalfa mixe
ture st the Fort Collins Foothills hange
after five years of grezing. left, sun-
ner grazing, and right, spring srezing.
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Figure 11.--Averapge number of segments of Russian
wildrye intercepted on 20-foot-long permanent
transects on pastures grazed at three different
seasons.
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Figure 12.--Average number of segments of alfalfa
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in pastures grazed at three different seasons.
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intercepted inereesed on the summer pestures but decreased
on the spring and spring-fall. Nevertheless, both summer
and spring graging showed a general tendeney te maintain
about the same sise of Russian wildrye plants during the
second half of the study period.

Table 14,=-=AVERAGE SIZE OF BEGMENTS OF RUSBSIAN WILDRYR

AND ALFALFA INTERCEPTED OF 20-FO0T-LOKG PERMANENT TRAN-
SECTS ON PASTURES GRAZED AT THREE DIFFERENT SBEASONS

Russian wildrye 41lfalfa
Percent of Percent of
Treatment 1958 1960 1962 Origimal 1958 1960 1962 Original
~-Hundredths --Hundredthe
of fegtew- % 0f footweme %
With
+he Fovs
Spring 2046 21.4 10,2 48 179 17.5 G.6 54
Summer 23.1 25.4 20.7 50 2645 15,8 19.4 73
Spring~
fall 2848 234 10.6 37 13.8 5.3 10,0 72
Leross
t§§ rows
Spring 15,0 13,0 12.7 85 17.2 20,0 9.3 54
Sunmer 108 13.2 121 142 19.0 15,3 1.7 62
Springe
fall 121 15.4 10,6 £8 20.5 11,6 5,2 2%

During the first two years, alfalfa decressed in the

size of the segments on the transects located both scross

and within the rowe on the pastures grazed under summer
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Figure 13.~--Average size of segments of Russian wild-
rye intercepted on 20-foot-long permanent transects
on pastures grazed at three different seasons.
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Figure 14.--Average size of segments of alfalfa
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and espring-fall grasing (Table 14 and Figure 14), Aifter
that the transects located within the rows showed an
inerease in the size of the segmentas, but those located
across continued to decresse in size. On trensectz in
spring-grazed pastures, the average size of the segments
was maintained or increased during the first part of

the studys after thst, they rapidly decreased,
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Chapter V
DISCUSSION

Bffects of simulated grszing during the spring,
suwmer aﬁg spring-fall on the owth attern and

Ef_ahction of Russien wildrye s1fa

Rugsian wildrye.--The plots clipped during the
gpring and spring-fall seasons produced about the same
amount of herbsge durinmz the spring. The grass was
growing rapidly but the height wag still relatively
short et the time of the first e¢lipping. The seedstalks
were about the ssme sige and herdly distinguishable
from the lesves because they were still green and tender,
The regrowth on the sprring-fall treatment, after the
spring clippings were concluded, was very little. This
was due to the searcity of precipitestion during summer
(Pable 1), After September 12, when the last fall
elipping was made, there was 1littls regrowth. However,
on the spring snd summer treatment, thers was & cone
siderable amount of arsen tissue at the end of the
Erowing season.

Simulated summer grazing did nst remove any forege
during moast of the sctive growing period, and thus,
permitted the plants to complete their growth before
herbage removal, During the summer, the clippings were

gelective, as were the steers in their grazing, and not
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nany seedsbtelks were removed; mostly leaves were tsken.
The stubble height wes higher and less uniform than on
the spring snd spring-fall treatuments, and a higher
proportion of leaves and steneg remained standing sfter
the c¢lipping pericd.

The zcaveity of precipitation during the middle
and latter part of the growing season did not produce
adeyuate zmolsture gonditions for much regrowth during
the summer and fall., Thus, most of the herbame yield
was produced during the first psrt of the growing season, i

Llfalfa.-=411 of the spring olippings of alfalfa plants g
were nade during the time they were asctively growing.
After the sovring clippings were concluded, the plants
continued growing for a few more weeks.,

On the apring-~fall season of graging, the yield
obtained during the spring clippings was & measure of
growth produced duvring the first part of the study, and
the yield obtained in fa2ll showed the regrowth produced
after the spring clipplings were concluded. The regrowth
of alfalfe was much mors than the regrowth of Russian
wildrye.

The plents in the summer treatment were able to
make the best use of tho =oil moisture. The plants grew
actively during the spring when thare was abundant soil

mcisturas Aftsr the sumgser sesson cliprings wer:s cone

cluded, observations of ths plots showed that there was
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regrowth of the alfslfa plants during the last part of

the growing seascn.

Cumulative growth of Russian wildrye

The cumulative growth of Hussien wildrye ss measured
by its yield (Figure 5) reached the hichest point during
the first part of the growing season on June 20, This
early growth was very repid and at sbout the seme ratey
this was probably a consequence of the favorable mois-
ture conditions at that time of year, due both to spring
precipitation and snow accummulatiocn during the dormant
season. /fter the highest yield of the season was at-
tained, there was an actual decresse in the total amount
of herbage weight until July 43 the cumulative yield
was zainteined at about the ssme amount during the rest
of the growing seascn until August 239, After Lugust
29, the decrease in %totasl herbage weight wae consider-
able.

In & dry year like 1962, (Table 1) the totsl yield
of Russian wildrye should be anmaliler then in a2 normal
or wet year. The distribution of the yield throughout
the growing season would be more affected by the dise
tribution of the moisture. The varistions in yield
that were found sfter the meximum yield wss resched were

probably due to the seattered reins that fell during the

growing season, Iven & small swount of wmoisture during
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this period produced considerable zrowth of the plants,
which was immedintely reflected in the yields. Periocds
of no precipitation corresponded to periods when low
yields were obtained.

The percentage of yield contributed by the seed-
stalks was very small in proportion %o the total yield
{(Table &), VWhitman and Kloesterman (1955) found that
snall amounts of seedstalks are produced when the plants
areg closely spaced. This was very possibly the resson
in our study sinece a2 high proportion of seedstalks was
found on the unsampled border rows, where there was
little or no competition from Russian wildrye cor othker
plants.

The average nmeximum leaf height inereased until
August 29, but after that, it decreesed at the very end
of the study period, on September 12. The average
maximums height of the seedstalks continued elongeting
from the first date of sampling until July 4 (Figure 6
and Table 11). After July 4 there were some changes in
the seedstalk height, but they were related %to the
several kinds of mechanical dasmege that broke some of
the seedstalke in some plots, which changed the avarage
height obtained at several destes of the growing season.

The height of the seedatslks wes probebly more closely

related to the stege of development of the plants than




to the moisture corditions of the yes&r.

The fact that the averszge maximum nheight of the
lesves and sesdstalks egrowed no relationship with yileld
pogsibly indiestes thet yield is zore a function of
clump sizge then of heient, Alsc there was no relstion-
gship between the height of the leaves and of the sead-
stalks, The seedstalks started to eloncate later then
the leaves, but they srew faster and reached the tallest
maximus helght at the middle of the growing season when
they matured end dried, On the other hend, the leaves
never dried during the growing season, and mede good

growth after any favorable moisture conditions,

Bffect of gseason of use on the floristie composition
gasture seseded with s nmixture of Russisn wildrye
aiislila

The amount of cover of Russian wildrye decreased
appreciably on the pastures graz&d during the spring-
£81l1 season (Table 12 end Figure 7). On the pasturss
graged only during the spring there was a slight ten-
dency to nmsintain the s=me amount of cover at t:e end
of the five=year period of study, The different reac—
tions to grasing on spring and spring-fall pa2sbures
indlicate that the asdditional fall grazin: was harmful to
the stand of Hussian wildrya. The smount of cover of
Hussian wildrye on the pastures grazed during the summer

increased during the first half of the study period
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about the same szount &8s the spring=fall graging pase
tures. Dburing the second half of the study period, on
the pastures grazed durins the summer, the amcunt of
cover continued to incresse but at & lesaer rate,
Summer grezing was the treatment which maintained the
best cover of soil.

The sverage number of segments of Russian wildrye
intercepted per each 20-foct-long permanent transect
increased the most on the pastures grazed in springe-
fall (Table 13 and Figure 11)., The increase in the
number of segnments intercepted csn be inbterpreted ss
indicating 2 breaxdowrn of the plants, and this in itselfl
is & sign of deterioration, The exceasive decrease in
gige of the segments intercepted is alsoc a sign of the
deterioration of the pastures graged during spring-fall
(Table 14 snd Figure 13)., On the pastures grazed
during the spring only, there wss s slight increase in
the sversage number of segnenta intercepted on each 20=
foot=long transect,; cnd a sBlight decrease in the aversge
aize of the segments. OHunmer grazing was the only treet-
aent thet meintained segments of about the sere size
during the whole study periocd,

Considering the resulte on the number and sige of
the gegments intercepted, we could ¢onsider that the

mo:t favoreble season of grazing for Hussisn wildrye was

summer gragzing, ©Spring grazing was also favorable for
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Rusesian wildrye, even thouph deterioration of the pas-
tures was appsrently more than under the summer grazing
treatzsnt during the pericd 1960-1962, The smaller and
more numercus plants of Russian wildrye found in the
spring grazed pastures would probably protect the soil
better than the larpger and more widely spaced plants

in the sunmer grazed pastures.

The reaction of the plants te different sessong of
grazing could possibly be interpreted ns closely related
Yo the carbel.ydrate seccumulation in the plantse. The
effect of herbage removal, according to Blsisdell and
Pechanee (1949) apparently depended upon the amount of
herbage present during the storage period which follows
cessation of growth. On the spring and summer treste
ments, there was a conslderable amount of green tissue
at the end of the growing semson, thus permitting the
plants fto aceumulate an adequate amount of csrbohydrates
during the period following cessation of grazing. Sam-
pson and MeCarty (1920) and MeCarty and Price (1942)
stated thet early graging or clipping once or twice
early in the growth cycle did not affect the plants.
Sunmer grazing startsed juet alfter sesé maturity, which
accerding to HMeCerty and Price (1542) sppesred to be
the starting of the season of safe grazing or clippinge.

Close to the end of the growing seeson, when the

herbage is dry or drying, sppeared to be the safest
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pericd of herbage removel. Fsell grasing on the spring-
fall treatment, was accomplished Just before this safest
period at the ond of the growing season, and just in a
period which according to Conard (1954), would affect
the plants. He stated that the removel of an sftermath
erop in mid-Ueptember reduced the vigor of the plants
the following spring, as compered with mid-season cut-
tings, and that delaying the harvesting until sarly or
late Cctober increased the yield of the gresses the
following growing season., It is, therefors, apparent
that fall grazing on the spring-fall treatment wounld not
always permit adeguate carbohydrate storage by the plants,
and even with deferred grasing, it is nececssary %o leave
& certain amount of forspge to maintain the wvigor of the
plants which weg not eslways done in the gpring-fall
graging treatnont.

Un slfelfsa, the decrsase in cover on the pastures
graged during the spring-fall season was very pronounced,
and at the end of the study period, the amount of
alfalfa cover remaining wazs quite szall (Table 12 and
Figure &). On the pastures grazed during che spring,
the decrease of alfalfa cover was slizhtj oculer obe-
gservation showed that after five years of grasing during
the spring there was adequate cover of vigorous slfalfa

planta, On the pastures gragzed during the summer, the

decreass in cover was about the same as in the spring

T —
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grazed pasturesg, but it appesred to be more because the ¢
amount of alfalfa cover at the beginning of the study !
period was grester on the spring pastures. The summer g
grazed paestures showsed thst, apparently, there was a *
tendency to wmsintein or make slisht changes in the .
aliclfa cover during the second hslf of the study period.
Both number and gize of the sesments of 21fslfa
intercepted decreased in the pastures graged during the

spring-fall seascn. The pastures grazed during the _ﬂ

spring showed an incresse in the number of megments

intercepted, but & decrease in the averamge size of the

segnenta. Un the summer pastures there was & slight
decrecse in the average nuuber of sesgments intercepted
per each 20-foot transect, but the averege size of the
segnents diminished considerably.

Spring-fall treatment wes spparently dexsging to
the plants, sirce it reduced the cover and left only a
few alfelfa plants in the field. Sumwer trestment left
encugh big end vigorous plents, and apring slso left
sufficient alfalfa plants. B

The results on both eslfezlfa end Russian wildrye |
phow that spring-fall treetment is dsmeging for both *
¥inds of plante., The amount of cover of both kinds

of plents was appreciably reduced, but the dismppesrance

fall pastures, even when the Russisn wildrye plants

of alfalfs plants was more noticeable., In the springe- L
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looked very weak, thers were no bare spote, OCculsr obe
servetion zhowed a considereble amount of both annusl
and perenniasl weeds.

At the end of the study periocd, there wss a suffi-

cient cover of Rusalsn wildrye end alf:lfa in the spring

pastures, and ocular observation showed a marked increase

of annusl and short-lived perennlial weeds.
In summer pastures, the grass and the legume cover

at the end of the five-year study period was satige

factory. The vigor of the plants as estinated by ocular

observation looked good, but there was considerable
invasion of ernusl weeds, mostly chest grass (Bromus
tectorum), and a complete absence of perennisl weeds.
This wss the trestment that better controlled the weed

invasion.

Buggesticns for asdditionsal studies

Cn the study of the effect of different seasons of
herbage removal as simulsted grazing, it would be
valuable to reasure its effect on the production and
behavior of the RAussian wildrye snd alfelfe plants on
the fellowing growing season.

On the cumulative growth curve, as it wass supe
gested In this paper, a clese reletionship could exist
between the amount and distribution of the produetion

throughout the growing season and the emount and
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distribution of the precipitation. In this respeet, it

would be of interest to determine if this relsticnship

exists, and if it exists, how much the amount and dis- .

tributiorn of the precipitation affecte the production.
The third part of the study, the effects of graszing E

on the floristie compositlion, sugmested that it would

be of grest veslue to relete the effects of grasing on §

the reseeded forsze specles as well ss in the amount

and kind of weeds that apnsars under asch season of

grazings It aleo suggests the importance of maintaining

the sseme degree of utiligation for a2ll seasons of use.




72

a2

Chapter VI

i study was conducted to determine how the herbage
removal at different sessons of the year affects the
current growth snd productiocn of RHusgsian wildrye and
alfalfa plents and how it affects the floristic com-
position of a mixture seeded with the two species. The
exrerinental work wes accomplished on the Celorado State
University Foothills Experimental “snge at rort Cellins,
Colorado.

Une phase of the study consisted of the measurement
of the effect of different dates of simulested graezing on
the total forage production of Hussian wildrye and
elfelfas Yields of the grass and the legume were simi-
lar when subjected to simulated ¢razing in spring,
spring~-fall or summer season of grazinge.

Feangz of forage producticn obtsined under sinulated
grazing in spring, spring-fall, and summer as compared
with only one e¢lipping made at the end of the resvective
season were not statistically different at the 05 level

of significences Hean yields obtsined by simulated
spring-fell srazing were more than those obtained from

only one ¢lipping made at the end of fell, at & .20

level of significence.

1
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A second part of the study wes a determination of
the cumulative growth of Hussien wlldrye. The results
showed that there existed a very rapid growth rate
during the first pert of the growing season until June
20, when the moisture conditions wers adequate for the
grass growth., After June 20, there wae actuelly a
sharp decresse in the yield until July 4. From July 4
until August 29 reletively uniform yields werse obtained.
During this peried there were ups and downs in the
yields, probably due to scattered rains falling during
the growing season. Yields tended to decrease as the
season advanced. JYrom August 29 until GLeptember 12
there was a sharp decrease in the cumulative yield of
the Russian wildrye.

The third part of the study consisted of the
determination of the changes that occurred in the basal
eree of a pasture seeded with & mixture of Russian wilde
rye end alfslfa after five years of grazing in scring,
sumner and spring-fall.

The pastures grazed during the spring and fall
showed a decrease in amounts of both Russien wildrye and
aifalfa cover., The alfalfr plants precticelly disap-
peared and the Ruseisn wildrye plants were reduced in
both dismeter and height., Thesme pastures slso shoved a

great invasion of both ennuasl and perennisl weeds.

The pastures grased durins spring weintained an
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sdequate cover of Russian wildrye and alfelfa plents
throughout five years of grrzing. The plents were J

vigorous and there was a2 good mixture of both the grass

and the legume, Nevertheless, there wess a ¢cnsiderable
invasion of stort-lived perennisl weads 8s well a&s some

annuals.

B T T S —

On the summer grazed pastures, the cover was maine
tained through the five yesrz of study better than

under the other two grezing treatments. Eoth the

Hussisen wildrye and alfalfs plants were vigorous and
covered wmost of the seil, They protected the soil from i

waed invasion end only cheat gress wes present in

apprecisble amountse.
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dbatrect of Thesis
EFFECT OF HERBAGE REMOVAL AT DIFFERENT SE4SCRS Cii THL CURRINT
GROSTH &HD rRODUCTIOR OF BUSSIAW WILIEEE 44D alFalFa

4 study wes conducted to deteraine how the herbage removed st dife
ferent ssasons of the ysar affects tie current growth and production of
Fussian wildrye aud alfelfa plants anc how 't effects the floristie
conposition of o mixture seeded wiih the twe specles, The experimentsl
work was sccomplished on the Colorade State University Foothills ixe
serizentel Henge at Fort Collins, Colorado.

One phase of the study ccnsisted of the neasurement of the effect
of different detes of simulsted greming on the total forsge production
of Mussian wildrye snd alfeifa, Ylelds of the grass snd the leguse were
sinilay when subjected to simuleted grazing in spring, spring-fell or
sumer ssason of grazing.

iisane of forsge sroduction cbteined under eimulsted grasing in
spring, spring-fall, and sumser &8 compered with only one clipping made
at the end of the respective seuson ware not statisticelly differant st
the 05 lowel of mignifiocuance, |

4 segond part of the study was a determimstion of the cumulative
growth of Russian wildrye. The resuliits scowsd thet there existed a very
rapld growth rete during the first part of ths growing season until June
20, shen the moisture gonditions wers adequate for the gruss growth,
ifter June 20U, there was actuelly a sherp decresse in the yield until
duly 4. From July 4 until dugust 29 relatively uniform ylelde were

obtained, During this pericd there wers ups end downs in the yislds,

probably due to scatiered rains falling during the growing sesson,




Yielde tended to decresase as the sesson advanced., From fugust 29 until
Septenber 12 there was s sherp decrssse in the cumulstive yield of the
Russien wildrye.

The third part of the study consisted of the detarminstion of the
changes thet ocourred in the basal eres of & pastwe seeded with a mixe
ture of Russisn wildrye and alfelfe after five yeumis of grazing in
spring, sumser and epringe-fall,

The pastures grage! during the spring snd fall siowed decrease in
ssounts of both Russian wildrye end slfaifs cover, The alfelfa plants
practically disappesred and the Imesien wildrye plenis were reduced in
both diameter and height, These pastures elso siowed & great invesien
of voth annual end perenulal weeds,

The pestures graged during spring wmalntsined an sdecus'e cover of
fussian wildrye wnd slfulfs plants throughout ihe five yesrs of graming,
The plante were vigorsus and there wes s ood mixture of both the grass
end the legume, Nevertieless, there wes & considereble invasion of
short=lived perennisl weeds as well as some annuels,

On the summer grased pastures, the cover wae mainteived through the
five years of study better than under the other two grezing tydstments
Both the Rusaian wildrye end slfelfs plents were vigerous and covered
zost of the soil, They protected the soil from weed invesiom &nd only

chest grass wes present in aporecisbles avounts,

Juan Gssto February 19, 1963
Range Hanegement Department, Colorade Stste University




