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fn northeastern Californis . Loss in rangs produstien capesity is
evident in lov forsge dangity, @ high percentage of interior and

worthless grasing species in the vegstation cover and soil evesion.
sbout 50 pereent of forwer or potentisl capseity.

Inprovement of these renges 1s dependent oa proper management of
grasing and the applisstion of cultursl prectices like artifiecial
ixportant becsuse malntensuce of all forage on the range is dependent

A systes of gresing msnegement that promises to restore the
was devaloped on the basis of plot and small pasture studies st the
%0 1951, The purposs of the present stuly is to test the effectivenses
of the Burgess Spring gracing plan e a prastical seale. The study will
be omrried out in cooperution with the Lassen National Porest, the
Regional Office, lausen forest gresing permittees, Agricultural Meseersh



DPGRTANCE O SYUDY

From about 1860 to 1905 mountain renges 1a nerthesstern
Californts were grased by large mubers of estile and shewp vithowt
mpervision. These rangss vere part of the public demain and epen to
@rasiag without cost, 8o stockmn gresed large muhers of livestock om
then for as long & season as possible year after year. This led W
beavy rangs deterioration whieh is still evident todsy, Bven after
In fast, as lste as 1936 vhen the Burgess Bpring stulies vere started
fully sstisfactory methods of menaging gresing had not been developed.

The priseiples of grasing managsusnt developed frow the Burgees
fpring studies sod %0 be tested on the Narvey Valley sllotment premise
%o inerease the earrying capesity of these renges. Thess prinsiples
tan be applied oo mountais ranges throughout the State. Dmprovemest of
wountain rangss for livestook grasing esn leed to bemsfits thet have
far ressbing influente ou the econcey of the entire Ftste. A full
better vatershed fynstion snd exhasosmext of vildlifs wad resrestion
values.



allotment on the lsssen Nationel Forest lecated sowe 40 miles
nerthwest of Susanville. The Burgess Spring Bwperimental Renge
is looated in the northesst corner of this allstwent.

20,645 are estimsted to be ussble by eattle. The allotwent is
quite diverse vith respect to vegetstion, soils, aud tepogrephy as
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Almost Dalf of the ussble sres is covered by senifercus tiaber
mwmmwnmw,mummwwﬁmw
@rasslond types. Over 97 percent of the herbacecus vegriati
uwp of bunehgrase type apesies, Ouly sbout 3 percent eomsists of sod
®esiss whieh are locsted wainly in weadov axves. The s0ils on these
ranges vary from light, welledraioed loems on upland sress to heavy
slays and adobes in draisags basiss. Over half the silotment is
nearly tist.

About: 17 percent of the allotweat is in exesllent Sunditicn
(sable b). A 1ittle over helf 1s im geod eonditisa, Twesty seven
_poroent wainly Sn the sagsbrush types is in fair or yoor conditisn.
snd gresing capacity of the allotmemt.




27 arassiand % W 5
Mentov Mwe 9 us /3>
Segobrush 79 3,386 Y S~
Comtfer 3,800 0,700 .78 A /7272
Total 5,502 11,635 1,80 3,767 20,605
Percent b § 56 9 18 | 100
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suwbers huve been 500 sniwal unite. 4 cow and » ¢alf under aix
wonthe of age hes bhoen counted s an snlmal unit. The grexing ssasen
is fros June 1 to Ssptesber 30. The preseat study vill be initisted
ssoemtially the sane sesson of grasing used in the past.
Grezing Plan
. Oaw of the msin chjectives of the gresing plan is to prowvte

regulsr sstablisiment of reprodustion of desirebls forage spesies ferr’
establistment thru periodis resting ¢f the range fvem grazing.



The tining of resting and mwsing is based on the growth
requirenents of the key forage spesies on the rangeeslishs feseus.
Tils speeins is nore susceptidle to grexisg injury than most of
the other fornge speciss groving with it on the vange. MNost foruge
aposins ou the range, therefore, vill be msiutained by & gresing
~ plah thet maiutains Idsho fescus.

The renge will be subdivided imte five uults of sgwal grasing
cagenity. Three uaits will be gresed and two rested ssh yesr. e
Tenge vill be stesked %o get 33 percent use of the forage on the

Buring & Swyear peried sach reage Wit will be grased s shown
in Wable 5. Close gresing (60 to O pereent) will be esployed the
firut season %0 insure full use of the svailadle foregs. Rest will de
provided the eatire second sessan and half of the third 40 permit the
wsed during the lsiter half of the third season o get s wush seed &8
possible trmpled into the seil. The wnit will be rested the fowrth
seagon to give the young seedlings & chante t0 become estahlished.
Moderete graxing {30 t0 35 pereent) will be esployed the first helf of
mzmmuﬁwmmmmwmwﬂ

e gresing sehedule for all five units Suring & JSeyssr ayols i
shown iz tadle 6. This sequemes &f grasing vill be repested svery five
Nervey Valley alletwent wp %o 1950 4 shown in table 7.
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Bw grasing 1o esch unit 1a 8 given sensen is chtained as
_ Tollovs (refer to firet year in table 6). At the begluning of the
“"‘mm&gmwmmwummmm
range are placed in wnit 1 and the remsining AD pervent are placed
Sn umit 5. In nidegenson tvoethirds of the maimals fn unit 1 sad
811 of thome 1n unit 5 are woved to wait 3. In this way wolts 3 emd
3 axe gresed clusely, unit 5 woderately, and units @ and b sre rested.
Bhondd the forege in the closely grased unitseethose receiving trestments
A and € in table becbe inadequste for the livestoek in suy given season
basnuse of low forage production, the livestock can de moved to units
receiving trestuents 3 sad B. Ouly in extrews csses will the wnit
reesiving trestuent D be opened to graxing. |

This grasing plan provides yositively step by step for (1)
resstablishwent of vigor of graxed plauts,(B) protection of the
Geveloping seed erop from graxing, (3) treapling of seed into the setl,
(3) protestion of seedlings from grasing vatil established, wnd (5)
increasing soil fertility on all sress on the vengs thru dispositien of
Iitter.

In adition t0 mansgevent of grasing, the allotment vill de
inproved thru artificial resveding, chemicul weed sentrol, draimage
rovenent end similar cultural practices. Forage producsd by thess
mmumwuwmmwmwuum‘
Allotuent without special fence eontrel. In any given yesr artifietsl
Tesesding asd erosion control vill be sarrisd out in the unit grased
tlossly for sn entire sesson just befure It is vested for & wemsca
-




sod & bulf. Chesical veed control, sad dreinege iwprovesent will
be darried out in sy wolit in sy year sweh werk is fessible. The
i 9.
plvegtosk Digtribution

Busired distribwtion of livestook within sllotwent unite
will be cbtained by Julieiovs leseticn of fences, stock vater,
82 sl grounds. The lesstion of salt grounds vill be deterwd
mmwmmmmxmmmuma
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T e grestng capasity of the allctaent i3 expevted to de
Smbled 1n 50 yesrs thru the agpld of the S uait gresing plas,
evitwral yrssticss, sod logsing (feble 10). Abeub 53 peresnt of the
gresing massgement sre spplisd. Stosking rebte vill de isewens
MATN OCMPAKISONS IN STVDY

Remilts dn the Marvey Vallay sllstment will be juiged in
relation to results chtained under conventiosal ssasonelong grasing
will be made in vegetstion end #ofl conditions sud ssttle welght gaise

Vegetation and soil eonditions on the gresed porticas of the
Barvey Valley allstuent will aleo be sonpered with venditioms ineide

An ineresse in grasing sspecity is amtieipsted in s 4ifferent
allotment unit essh year from inerwased vigur of existing plants end
estublighment of sev repredustion, Thus the effestiveness of the
gresing enagement systew osn be chetked eash yesr, This vill yedvide
mmkgiﬂwmm, ‘
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Bry grasaland - 505 1.5 29.7 16.3

Wet grasslsnd 1,382 &1 M98 608

Baghrush &, 208 1R.7 199.8 90
Pinee€ir 1A, 713 45,5 m»k ™2

el 33 m-m&

Peresst

8.8

6a.8
15

8.9 58.6
T9ebt 209.2




The eattle on the Sarvey Vallay allotment will be grased in
sliotment ualt vberess two cther growps vill be moved fram ome wnit
to snother once during the seasen. Separate weight sad eondition
records vill be Nept of the eattle hasdled in these two wveys. Thess
records will be soupsred with others cbtaimed under econtimious
seasonslong grasing on the Polson lake allotment.

The effects of grasing management, eultural trestments, and
logging will be evaluated in terms of vegetation, soil, snd livesteek
responses. The facters that will be weansured or chserved snd the
methods to e used are outlined below,

P. Reprofuetion of importent Cotlest ead gurnisate

B. Phavelogy. Growth smd Measurenente ot 2 or 3

* mummmm



Neasurements of vange condition and trend are nesded to indicate
the nature of changes sod the rete of change in vegetation and swrfese
soil conditions bromght sbout by gresing, MNeasurements vill be mede  °
on two permanently staked line transects locsted ¢n sites in fadr
eendition in esch of the prismipal vegetstion types (table 11).
mwwm»mmummm
locsted in these types and on culturally trested eress. Detalls of
Frosedures for sstablishing and masuring these W“mam
in the sppendix. B | )
these transects vill be obtained from vertical photographs of four
2wlootesquare guadrats losated on the line, Basal or ¢xown sres of
81l perennial plants on the quadrats will be cutlined in the field
on enlarged photos (8 inches square) of the quadrsts.



1. Terrese sites « Carex filifolis cover
2. Meadow sites

be Sedgewrugh oover
B. fegebrush
1. Wig sagubrush site
2. Kiask ssgedrash site
3. Silver sagebrush site
C. Tiabar {sutover)
Ponderosa~deftrey pine site

The density of each wepped plant species will be measured in the
off1ice by dot-teuplate eovnts. The photos vill alse provide viewal
evidence of changss in rangs condition and vill be wsed to determine

Messurewsnts of these fastors vill be made to chesk grasing
capacity and changes in range sondition. Yisld on renge avess will de
ealoulated from density sad yield figures for the most ebundent fersge
species (tadle 12).

olT=
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The density of individusl species vill be messured ou 100
50einchelong lines spuced 6 to 12 feet apart on two permsnent steked
transects iu esch vegetation type, inside and cutside livestock
sxelosures. A 50-inchelong rod marked off in inshes will be placed
on the ground at istervals slong end st right sngles to the trsaseet
specios vill be estisated oecularly.

The yield of s unit of plant density will be cbtained by clipping
sppropriste units of emch forage species. In the case of bunchgrasses
and Lufted species the entire plant vill be the elipping unit. In
mmﬂantm«mm,mmmmﬁ.m
species & square foot of ground ares vill be the elipping unit. One
bundred units vill be ¢lipped of esch species. In the came of tufted
and s0d species the grovth on the entire unit will be clipped off 1.5
inches above ground level. Basal ares measmurements will be made o
these species. In shrubs all cwrent twig growth will be clipped off,

Plants will be clipped on both gresed and protected sress. From
the former estimates will be obtained of yields on grased aress dnd
from the latter on protected aress. In both cases the vegstation will
be slipped when full grown on permavently staked eress. Nach year
elippings on the grased rengs will be mede prior to grasing in the
sllotwent unit that is deferred from grasing till mid seascn.
| mmmwmmmmmmmrw
W«thwmm/mmemwumtm
and twoefootegquare quadrsts., Ocoular estimates vill be sade of volume
of herbage grased on individual plants. On the density transests 100

19«



be estimated. Ouservetions vill be made at ebout 12 foot intervals
along the transest line. The closest plast of esch species sbd the

On the ecndition snd trend transects and 2efoot-square quedrats
‘wtilisstion vill be measured on all perennial placts toushing the lines
or encospassed in the quadrats.

will be counted on the 2einchesguare aress and on the ,
Julging trend in renge ecaditiom,

Twenty seedlings on eseh gquadyat will de counted. Numbers shove
20 vill be estimated. Mo sttexpt vill be uade to count seedlings in
donse weadov or sod types. |

lack of seedlings in givem yesr may be dus to gresing, sdverse
westher during seedling growth, lack of seed or low seed viebility.
The effect of the first two factors will be observed or messured on the
piots outlined above. A check on the latter two points will be cbtained
" frem ssaples of sseds collested from the more sbundeat plent species
' eath yoar. Samples of seeds of the various species elipped for yheld
 livestosk exclosure. One hundred ssaples of seed vill be collested st

3

20w



exsple, in buschgrasses and plants of siniler growth hadbit, &
senple will comsist of all the seeds from & plant snd in bitterbrush
all the seed producted on & square foot of crown ares. The kind of
~mmrwmmmuummmmmmmm
first seed collection is made.

Besal, erown, or ground sreas vwill be recorded for all ssmpliag
vaits so seed production per sere osn be caloulated. T™he seeds fyom
ssmples will be drswn from this mass for gumination tests in the
lshorehory.

Phevelogy

Grovth snd developuent records will be wade at 2 week imtervals
ssuson on about 30 of the abundsnt plant epecies. Imeluded will be
the 20 species used for yield determinations. All the plasts will be
Wtaked and located inside the livestock emslosures.

Records will be Rept of the musber and clmsses of eattls gramed
on the allotments. Each animel used 0 swpply inforwation on livesteck
resctions to the mensgement systems, vill be veighed to the nearéet two
m,mnmmmmm«mmmm Bach
sniea) vill be eartagged snd descrided for grede and conditicu, The
_anisals will be grased on the allotwest for 2 or 3 dsys befere esch

weighing to overcese effects of dviving, shipping, or hun’. //kcsﬁlva/c
. . V vy s s oS
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WIIER OF PLOTS
The sypreninete mmber of transects, guadrats, and plots to be
weed 0n the Narvey Valley sad Feison lake allotwents sre shova ia
tables 13 snd 1k,

10
2
10 ko

10
1k 6 ah

Vegetation utilisation zwm:mwmmm
Use

@5

Plots estadblished for yield of plant units.
mxmwmwmm

Total 168 33 26 80 6k bE
Grand total ‘ﬁunuﬁmcuuuﬁ







Mwoto station {other than

mwmwm)a

Quadrat and pot pegs (al) |

exeept phots b, Ses sbove) Crange Baek
Fosts {all) Brown Ausioum

Bote: Fosts marking the hesd end of line transects, phote
stations and starting corner of plots will be set spade up.
All posts marking the end of line trensects, lins of divestion

or plot corners, other than starting cormsers, will be sst spade



Yegetation density July and August in the 3 unite
that sre prased.

Clipped yield, 15 %o July in the wait receiving
20 species treatuwent C.
In livestock exslosures:

Yegatation demsity July and August in al)
‘ SXL10MTES |

Clipped yield, 15 to July in all exclosures.

20 spocies ,

Wilisation mwwmxym

' in the 3 wnits that ave Frased

» esch yeur.

Condition and trend July and August in the unit

reseiving trestment C. ~
Seedling germination and  August in the units receiving

establishnont treatzents D and B,
Seed produstion:
a. On allotmext mmmumm«
recéiving trentments A
vigor) snd C (best vigor).
b». In livestock July and Augast in all

Muruwmmmw“mm |
and trend iz mesyured only cuse svery 5 years.



PERSENTATION OF NESULTS

The infermation obtained in this study will be presented in
sinple grephs sud tables, in photographs, sed in text. In erder %o
show that the 5 unit resterotation system increased grasing capasity
it vill de necessary to shov thats

1. ldvestoek mumbers were intreased, ses figure 1 for

2., Forsge prodwstion was inereased (fig. 2).

3. Sessema) weight gains, condition, snd dollar ineome per

memmmww&msk

k. Yorage utilisation st the end of the graming seasen wap
Wﬂmwm&(tm k).

588588886
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0.350
0,40
0.3
0.820
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Weight records end deseriptisns of the individusl saimals
vill provide the necesssry livestoek information. Changes in
vegetetion produstien will be obtained fyom dxta ou vegetation
conposition, demsity, and yleld {fig. 5). A sreces cheek on vegetation
production sad grasing capseity will be cbtained from date eu livestoek
mabers, forsge probiction, and forege wtillsatiom.
by individual spesies vill be used to explain trends in vegetatien
for the allotment &s & vhole snd for allotment units. Inferwation en
the rate of rengs recovery (or deteriorssion) will be presented for specifiec
soil sad vegetation types in modersts to heavily deteriorsted semditien.
inforsstion vill be pressated.

Assigrmants As Lo Bormey sad B, J. Voolfelk



1. laying out the line transest and photo quadrsts
A. The transect

A 100«foot long line transeet is laid out between two guide
posts s follows:

(1) Drive a Sefoot steel fence post with spads up, 2 feet inte
the ground. This is the hand post of the line.

(2) Orient the line. Verticsl photographs of Dl
quadrats will be taken ixt mmmmwm

o aveid having the shadows of the camers tripod legs
fall asroas the gquadrat, orient the transect ling st the
time it is established so the sun's reys cross the line
st right angles. Record the date and time of day of
establistment of esch transect to permit repeat photos
to be taken under the same conditions,

(3) At 25 feot from head post drive a stake (5/8" x 1!
| reinforeed rod) to vithin 1 ineh of the soil swrfsoe.
This marks the begimning of line trunsect.

(3) At 24.6 fout and 59.6 feet drive sisilar stakes marking
sontrol eorners of two Rlsinchwsquare gquedrats

{5) At 100.6 feet drive end stake of transect.

(6) At 125.0 drive S«foot steel fence post 2 feet into the ground,
spade down. This is the line transect tall end guide yost.

3. Moto quadrats

Iay o 2ieinchesquare wetal frame on the line st the 2h.6, 32.6,
».6,mw.éfmmmmmmu the right and
tovard the head and of the transect vhen viewsd from the hesd end
of the trwnsect.

Mmmzmmmmm~m.‘

Iay out & £ifth larger quadrat (4'6" x 6') sstride the line at
mwmwmtmm“rm:

Bet stakes at right angles and on both sides of the transect

liae 2'3" out from the line st the beginning line stake and eut
from & yoint 6 fest along the 1ine from the beginning line stake.



2.

3.

Type of photographs

A. Twoesquarefoot gmérets; vertieal from & beight of 6 feet.
Thoas photos sre taken facing the sun.

B. large 46" x 6' quadrat; obligue from & Daight of 11 fest and

'3 feot back toward head line post from the head etake on the
line transect.

c. mrm»m(mmmu'v)mxwm
' mwmwmwmamwm

mwwmmmmwwmm
portions separately.

(Anaual plants, peremnisl seedlings end wnimportant perennials
M»MWMMMNWW‘*»

B. BSoil
Density of erosion pevement, roek, bare soil, snd litter.

Bupplementary notes are meda of the depth and extent of ervsica
and the location of seedlings on and sbout the transect.

See sttashed article, "Getting detter records of

vegetation ehanges
with the line imterception method” by A+ L. Formuwy for deskgroud
intormation.

Vegetation snd soll wesswrements will be made at foot intervals
along the line transeet starting st the l-foot mark snd ending on
the 100«foot mark. All sessuresents will be made on the left side
of the line vieved fyom the hesd end. One side of the messuring
wmmmmxmmawmm

At each point on the line an estimate will be uede in percent of the

srea in the 2e-inchegquare frame sovered by vegetatiom, litter, roek, sod

soil. The basis for Judging the ares covered by individual plants is
outlined in the articls e¢ited above, The mxwa influsnced dy the



manMmmm
nm mmm ,

ALl firet year seedlings of forege mpecies in the frawe will de

™he following definitions will be used:

A. A bole in the crows of & shrudj an ares hesguare-inches
or lsrger. The measwring freme will dvop through this
size bhols.

B. Soil; roek particles less than 1/Beinch in dismeter.

¢. Evosion psvement; roek partislss 1/8«inech to Seinches in
' dimetor.

B. Moek; rock fraguents 2«inches and lavger in dimmeter.

B. Litter; all dead plant tigsue lying on the surface of the
sodl whether attached to the living plant or not and still
resogaisable ss plant tissue; all aniwal products.

BRESquars Trose




Reprinted from JOURNAL OF RANGE MANAGEMENT
Vol. 2, No. 2, April, 1949

Getting Better Records of Vegetation Changes
with the Line Interception_ Method

A. L. }'IORMAY

California Forest and Range Experiment Station, U. 8. Forest Service, University of California,
Berkeley, California

BASICALLY the line interception
method is a means of determining
areas by the measurement of line seg-
ments. It has been adapted and applied
to range work by several men since about
1937 (1). In the opinion of the writer,
it is a very useful range technique. It
is highly adaptable and in combination
with other methods can be used to meas-
ure vegetation factors like density, com-
position, yield, utilization, vigor and
reproduction; and soil factors like erosion,
bare soil, rock, and litter cover. The line
plot is an efficient sampling unit; it is
easily established and quickly measured.

The line interception method has been
described in detail by Canfield (Z). The
purpose of this paper is to point out a few
ways in which the method can be em-
ployed more effectively in measuring
changes in range vegetation. Particular
attention is given to ways of increasing
the accuracy of the method and of using
the method to determine vegetation
yield. The remarks are based on ex-
periences with the method in pine timber,
sagebrush, and meadow types in north-
eastern California and apply principally
to bunchgrass types.

(GREATER ACCURACY

Accuracy and consistency in the use of
this method revolve around the detfer-
mination of the end points of the line
intercepts. The proper placement . of
these points depends on a knowledge of
the growth habit of the plant. Two
characteristics in particular must be
clearly visualized: (1) the unit of plant

measurement, and (2) the normal foliar
density of the species.

The observer must hold to definite
standards on what constitutes the plant
unit to be measured. In many cases it is
obvious. In bunchgrasses it is the tuft,
and in shrubs the crown. However, in
many species, for example mule-ears
(Wyethia mollis), a tap-rooted perennial,
and even in sod formers, like wire rush
(Juncus balticus), there is a choice be-
tween using a portion of the plant,
usually a faseicle, or the entire plant as
the unit of measurement. The fascicle
is simply the group of leaves and flower-
stems that emerges from one of the buds
on the root crown, rhizome, or branch of a
plant. These fascicles are widely spaced
on many species and stand out like dis-
tinct plant units. If the fascicle is
chosen as the unit of measurement, the
interspaces between fascicles would be
recorded as soil or some form of ground
cover. If the plant is chosen as a unit,
the interspaces within the plant crown
would be measured as vegetation. That
ig, in the case of mule-ears the distance
across the entire root crown, and in the
case of wire rush the distance across the
sod area would be measured as vegetation.
Uniformity in choosing the unit is essen-
tial for accuracy and consistency. That
the plant is the most logical and soundest
unit of plant measurement becomes clear
with a consideration of foliar density.

Foliar density and the size of foliar
interspaces vary with each species. For
example, buds on the root crown of Idaho
fescue (Festuca idahoensis), a perennial

bunchgrass, are spaced about 4 of an

67
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inch apart, in mule-ears one inch or more
apart. In measuring these two species
on the line plot, an interspace of one
square inch in a tuft of Idaho fescue
would be considered abnormal and would
probably be classified either as a dead
spot or as-a soil area. The same size
interspace in the root crown of mule-ears
would be considered normal even though
it consists of bare soil. .Thus a one-inch
soil intercept in the crown of one species
may be classified as soil 4nd in another as
vegetation. The size of an interspace is
judged normal or abnormal in relation to
the average size of interspaces in normal
plants of a species on a given site. This
is simply to say that there is a normal
foliar density for each species on a given
site. And it follows that there is a normal
density of  interspaces. This concept
provides the basis for deciding when a
given size interspace is part of the plant
and when it is part of the non-plant
ground cover. It permits marking the
edges of plant crowns and conditions
within crowns more definitely and clas-
sifying the character of cover more uni-
formly. It points to the plant rather
than any part of it as the unit of
vegetation to be measured.

By using the normal density concept
the line interception method can be used
to measure annuals like cheatgrass
(Bromus tectorum), ground smoke (Gayo-
phytum spp.), Collinsia (Collinsia spp.),
and others found in the interspaces be-
tween perennials in the bunchgrass type.
It can also be used to-measure sods and
meadow type vegetation. In these kinds
of vegetation it is the crown cover that
is important. Measurements of stems
and fascicles at ground level have little
significance. Because the plant crowns
interweave and overlap it is not practical
to measure the crowns on individuals, so
consideration has to be given the crown
masses. Satisfactory records of density
and composition can be obtained in terms
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of linear measurements in three steps:
(1) Estimating the total vegetation den-
sity on short segments (6 to 12 inches
long) of a belt plot located parallel and
astride or adjoining the line plot; (2)
rconverting these estimates to inches; and
(8) proportioning the length of line
representing the entire vegetation among
the important species. A plot 6.27 inches
wide and 100 inches long covering an
area of 1/10,000 of an acre is a convenient
size. The total vegetation density can
be estimated most easily by judging the
percentage of ground space, including
abnormal foliar interspaces, on a segment
and subtracting the figure from 1.0.

In long-time studies of vegetation
changes, the line plots should be estab-
lished precisely and  permanently so
remeasurements can be made on the same
line and sampling errors between ex-
aminations largely. eliminated. A 100-
inch long (8-4”) plot has been found
satisfactory in bunchgrass types. It
permits summarizing the data in original
units and percentages without additional
caleulations. It is suggested that the
end points of the line be marked to within
% of an inch on metal hubs set in concrete
footings. So as not to interfere with
the growth and use of the vegetation,
the footings should be located from 1 to 2
feet beyond the ends of the 100-inch line
segment on which the vegetation is
measured. Changes in individual plants
and plant groups can be followed by
making measurements progressively along
the line and recording each plant or plant
group on a separate line on the form.
With permanent hubs, information can
also be obtained on soil erosion in many
situations by stretching a straight rod
between the hubs and measuring the -
distance to the soil surface at several
points. ‘ e
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The yield of a given species - can be

obtained from an estiln&té«bfdﬂ& basal
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“area provided by the line plot and an
estimate of yield per unit of basal area
obtained ‘from clippings on plots 100
inches long and 6.27 inches wide located
“at random on the site being studied.
The density estimates obtained on the
line plot can be expressed in square
inches per acre, and the, clippings in
grams per square inch of basal area.
Production in pounds per acre for each
species can be calculated from these
figures.

The clipping unit may be the entire
plant or only a portion of it. In bunch-
grasses and species like mule-ears and
lupine, the entire plant is a practical
unit. All plants of a given species whose
crown centers are located within the
boundaries of the plot are measured for
basal area, clipped, dried and weighed.
The yield per unit of basal area is cal-
culated from a number of plots. In the
case of shrubs the entire crown area
within the boundaries of the plot is
clipped.
~ Stands of annuals and sods are clipped
on the same basis as shrubs, and the
. breakdown into species can be handled
_ in three ways. In the first place, one
can estimate crown densities and deter-
mine line intercepts for each species
before clipping as on the line plots.
This procedure assumes that the plant
yield ‘per unit of line is the same for all
species. If greater accuracy is needed,
the weight of the most important species
or species groups (usually 3 to 5 in
number) can be calculated by the method
of least squares from several sample
plots. The information needed from
these plots is the total weight of all species
under consideration and the line inter-
cept measurements of each species. A
third alternative for handling this type of
vegetation is to segregate and weigh
each species.

Determining yield by applying an

average weight per unit of basal area of
individual species to the basal area
measurements of those species on line
plots has several advantages over clipping
the entire - vegetation on sample plots
and segregating and weighing each
species. It provides a means of getting
at yields of plants on which density and
other basic measurements are made over
a period of time without clipping the
plants. It permits dealing with one or
as many species as desired. The yield
of any species can be determined to any
degree of accuracy by varying the number
of samples. Each species can be clipped
at its peak yield. The tedious and time-
consuming job of segregating species
after clipping is avoided.

To get a full expression of yield and
other measures, the treated and check
plots should be protected from grazing
in years measurements are made and the
vegetation examined as close to the
peak of growth as possible. Further-
more, vegetation changes should be
measured by soil types since the yield,
reproduction, vigor, and management of
the vegetation is closely tied to the
soil. )

It should be appreciated that the ac-
curacy of any method of measuring
vegetation rests as much upon the judg-
ment of the observer as upon the me-
chanics employed. In order to reduce
errors in personal judgment and thereby
to obtain greater accuracy with the line
interception method, it is essential to
study the growth habit of the important
gpecies to determine units of plant
measurement and normal foliar densities
prior to the start of measurements.
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