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Abstract:
This study was made to try to devise a simple indirect method whereby the reserves of plants and their
effect on subsequent growth could be measured.

Root samples were taken with a soil tube from three varieties of each of three species of grass. These
plots had previously been exposed to three different cutting treatments; (1) cut for seed, (2) cut for hay,
(3) cut to simulate pasture. In May of the season preceding this study, one-half of each plot was
fertilized at the rate of 500 pounds of NH4SO4/acre. Core samples of bromegrass varieties were taken
from both fertilized and unfertilised plots.

Samples taken were subjected to the following methods of treatment to determine the apparent
carbohydrate storage; (1) Gores washed, placed in nutrient-free sand in paper containers and grown in
greenhouse.

(2) Cores washed, placed in nutrient-free sand in paper containers and grown in darkroom.
(3) Cores placed in river sand in clay pots and grown in greenhouse.
(4) Cores placed in river sand in clay pots and grown in darkroom.

Top growth made by the cores under the above methods of treatment was clipped, oven dried, and the
yields expressed as grams of dry matter.

On plots from which core samples had been removed, spring clippings were taken, oven dried, and the
yields expressed in pounds per acre.

The results of this study exhibited considerable variability.

Yield averages of cores from the seed treatment plots were higher than yield averages of cores from
other cutting treatment plots.

A different factor was being measured by spring clippings than that which was being measured by
methods.

Nitrogenous fertilisation apparently had little effect on the response of bromegrass varieties to previous
cutting treatments.
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ABSTRACT

Th;s study was made t¢ try to devise a simple indirect.
method whereby the reserves of plants and their effect on
subﬁequant gr@wth gould be mﬁdeureﬁ

Hoot samples were taken with & 5@11 tube from thrce
varzetme& of gach of three species of grasgs. These plots
had previously been expused %o three different cutting
treatments: (1) cut for seed, (2) e¢ut for hay, (3} cut to
simulate pasture. In May of the geason précedlng this study,
one-half of each plot was fertilized at the rate of 500
pounds - ‘of Wi, 50 /acres Uore sampleés of bromegrass varieties
were. taken Fvgm both Fertilized and wnfertilized plots.

mamples taken were subjected to the following methods
of treatment to determine the apparent carbohydrate storage:
{1) Cores washed, placed in nutrient-free sand in
paper cgnbainers and grown in greeabmasee
(2) Gores washed; placed in mutrlent-free m&ﬂd in
paper contdiners and ngWﬁ in davkiroom,.
(3) Cores plated in river sand in clay pots and
grown in greenhouse.
-~ ALk} Cores placed in river sand inm clay pots and
grown in darkroom.

Twp growth made by the cores: under the above math&d& of
treatient was clipped,-oven dried, and the yields expressed
as grama of - dry matbare

_ -On plots from which core sammle% had been removed, sprlﬂg'-
elipplngs'Were taken, oven dried, and the yields eipressed - -
in pmunds ﬂar acres

'The reeultb of this studv ethbiteﬁ c@ﬂﬁl@crabl
varlabm 1tyn

Yleld averapes of cores from the seed trestment plots
were higher than yield averages of sores from other cutting
treaumeﬁt @l@n : .

A‘daffer@mt factor was being measured by spring clippings
than’ that.Whlch was being measured by methmds. ‘

M trogenous fertilization apparently had little effect
enn the responsge of hrsmegrass varisties to previous cutting
tfeatments,
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IE?&GEE&TIQN

A\num%er-ﬂf’ﬁﬁudmes have beeén ama&uchad on Phe amfaat  ;bf¥m
of aattvng treatments in relatlmu o the stov&ge of food
reserves.ana the subsequent growth of grasses. As a resuld
of these SLﬁdl@%'W@ now kﬂQW'ther@ -ave differences between |
spea;ea and vavmeﬁi@ﬁ of & apec;es in their response to
nrevlou& catﬁlﬁg treatments .

The abzlmty of & plant to Store w9$erve$ has many interagfa

ve$ﬁ1n54§spaags and offers possibilities for prastical appli- _.J
catiéhfﬁarﬁhanfielé of agfﬂnﬂmyb If diffé?eﬁaeﬁ'%eﬁwaen
mpea;ea and &¢f?eranaas between variebies dre Ffound bo be.
slgniflaant i maghﬁ be possible Lo select those with hmgher”»f;.
$t@raga coeffmelentsi under like @mndltlsns, for breeding - o
purpwses, ln that these planté should have higher realstanee  ;f
0 dzse&ae anﬁ.wthar plant ehemies, f _

If we aaﬁ,hmaw the storage abalmt;aa of dlffer@nﬁ grasses‘:i
and ﬁhezr subsequenb growth recovery, we may ke gble o razate o
pasturlng so as to allow for maximum storage by the plant in ;‘~“
arder to keep it in a highly eamgetmtlve and vigerous c@néltLona
_ Thua we. wauld have & valuable aid in votation grasing, o . i

A kamwladge of the problem may help in the appllsatzen of w
fertwllzersq Graber {5} w/‘fmund that frequent and close o

removalﬁzafﬁguaculent top growth of grasses having abundant

R

1fﬁumbers in gar@nﬁheaam refer to Literature Gcm$u1ted
P&&P R _




reﬁaéﬁés médéﬁfo@ a heavy draft on the sappliss of available |
ﬁitragen w&th this element. soon becoming the 1imiting fact&r _
of graw@ha He also found tha@ when regéneration 48 eenstanﬁly
stimulateé by abundant fertilizer, the sarbohydrate reserves ;' 
are rapldlj camsumed and may become the limiting factor. |
If Wwe e¢an determine the periods of growth during whieh
ﬁha THleldual plant eterées the lapgest amovnt of reserves
and thaqe @er;ads in which the least amount of storage takes'

plaae, we ; may be able bo regulave applivations of fertmlfzarSffﬁ

in e@§a$‘ﬁp abtain a more degirable carbohydrate-nitrogen

hélaﬁéé wi%hiﬁ the plant, thereby regulating growth to mbtﬁiﬁft&i

a‘maxﬂmum jl@Td and stovage ca&ffieaantu |
These points and many others prove the value of a more B

thar@u h kaawledge af’the‘aomllty @f planbg to store Pood |

reﬁa vss and the subsequent effect on early spring grewhh

anﬁ io.al aeaﬁanal production as affected by different autw
timg tﬁaaumentuq This study was mada o try to devise a
sxmple lndlrect method whereby the reserves of plants and

ﬁheir effect on $u%sequemt growth could be medsured.




!

REVIEW OF LYTSHETURE
‘ A ﬂnmber of gtudies have besn cwnﬂuameﬁ on the effect
af avtt¢ng Breatments 1& raiaﬁi@m e the storage of fmmﬁ
feserves and -the subsequent growth of grasses, The x %ﬁuluﬁ
mbuaamcd frmm thase studies iﬂdlu&ﬁ@ conelugively a ﬁ@flﬁl»e

csrraiahian between cutbing treatments and the amobut of -

rm@t .I‘ ,sem;es» _
' Wsaver and Darlsnd {24) found that an sxsellent test @fﬁj -
vzgmr umder conditiong faverable for development is that Qfl‘ :
‘prwmpt remeval of growth in spring azter traﬂap&anmlngﬂ 'They:#i'
transplanted blocks of sod of vigerous bluestems, needle grass,bﬁ
and tali panic grass obtained from native prairie in the sErzngf
he;mre resunptzan of growth. ‘These bleeks were transplanted f?v
in sanuy iaam soil in boges ben incheés long, ten inches wzdey.;i'
and twentwa@uw inghes éaepa with one removable sides ?lanﬁsf:f1

whmch had beem elipped four bines at weekly intervals had

1ﬁgt;mugh of their vigor. ¥While all centrols developed exten~iﬁ,"'

si?elbgé@ @yé“emﬁ duying forbty-bwe ﬁaya, ag revealed by waa-mfggV
ing away Lhe s0il, elipped plante had very few or 0o %ﬁmt$wijf;ﬁ

In a smmmlar test using eight spevies of range Erasses, _%5 
ﬁhey feuﬁa the dry weight of tops of weskened plants wig 32 té :5
Bh per cent less than thai of plants which had good o 1amr Y
vigaru New roetS'were always shorier &n@ less branchad, and

&fy Wel@ht wag 28 to 9% per cent less than that of Qﬁﬁﬁ?@lﬁd‘.nl
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-Grabef'{ﬁﬁ states:

“Marked ghantabative vesponses of root, f%l?ﬂm&g and
top growth of various grasses grown under ‘field and
.Sreenhouse conditions aré correlated with cutting - o
- treatments which affect the inbernal eHV1ranmenﬁx‘ Ia Lo
is clearly evident Phat the produgbive cepacity of '
grasses s not anly dependent upon adequate $u§piles
.of available mwtrients and moisbare cowbined with -
wfavorable li§hh and temperature conditions, but alse
ephn the food raserves of ﬂha‘plant« When phab@w
;,yﬂtheszs is dntervupted by frequent removal of top
‘growth the. limitations of svbberrvanésn development
~may invelve greater susceptidbility o draught les~-
. sehed aﬁsorptmve capacity 4and increaged Wzﬁter ang’
1nse@t 1aguryﬁ

McGarty {13) states, ﬂ@raas pi&ﬂ%& are l&vmng arganzmms *'TH
amd thsmr individual growth requirements wust be cﬁﬁaﬁd@red '
in graﬁxng gvae%mmes if they are 4o be manntaim@& Bix the wange
and m@darata grazing use 15 éssentmal gAY allaw fer proper
aafhahydrate food waﬁraga.“ '

Ther@ aa c@naaderabla V&“l&%lﬂﬂ ﬁetwéem methods emyiay@ét?l_-

%y wmrkera ax?armmaﬁblng with the effech @f allpping traatm

menbs an varions plants. These mathmda vary as to e fres e

quenny,ﬂﬁimes and heighﬁ of euhﬁing$¢ _

_ Gernewt (#} found ﬁhat clipping n&the g&amﬁ more tham |
waae aﬂnually did not reﬁurn,enaugh agdislenal production ..;ﬂ””
1n ﬁhe Elfth year te pay for the laber. As the mumber of

almppmngs lﬁ@?&&&@d@ praduﬁtman da¢l¢nad

Graber'and Ream {9) found in warkvng With blaegraﬁa thaﬁfﬁﬁ.
ﬁhe_hamgh%,gf;elszamg greatly influented apy laber Pﬁﬁﬁﬁsﬁ;_ZT‘

tivity and goncluded that %the photosyntheti¢ parts of plants
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N . ;:
whlah remain alter cutting are paban@mal sourges of reaarve

fﬁadﬁ'ﬂ .' R

: "Im dtzga ulehfa_fa@d d&p@%it was found %o be S
Tﬁl&u@é 36 LoOW er geclining growth velesgity and %o be -
dey@nﬁen@ vwpon the anount of leaf ares available fer
1ts manufactures The advent of flawars and seed coins

¢ided with depresaion in the growth rate. Aecumulation

of -foods, therefore, is related %o low or declining
ﬂg pwth velogity and is most achive near the alwaa pf
sthe annual growth eyeles” {19}

' Dk e mturkie {22}, mvklﬂg,W1th Johusen grass, found
that cutﬁiﬁg late in the se¢ason reduced the feod resgrves as
muah aﬁ eaatxnaaus cuﬁﬁlng throughonl ﬁhe season, Outting
diﬁﬂamt&ﬁue& 4n the middle of the seasen ywrmib?@d the Johne
son grasa n@ develop forty per cent mere vootabalks then
eanﬁlnueé suttxngg Usually the laf&es@ yisld of top growth
Was - pradnaed when the plants were cut when the seeds were .

in bha‘laﬁe'mmlk gtage.

Piérre and Bertranm (18] in experimeste with kudse vagafﬂﬂﬁ3
lng bhe effest of number of g¢utting breatments om yields and }
on tba prwﬁuatnam of reserve foods in the roets bramg&ﬂ out .
thﬁ fﬁllawmng facts: -

(1) The fewer the susber of cuttings the gveﬁter mﬁ nha ;25
pradu@b;an of - oot reservess The voots of plants yogeiving
gix Gﬂttlﬂhs per season deereased in welght @ur;mg,a periog
ef ﬁwo years, those from plants racelviﬂg four eyttings in-
areaaeé apnraﬁxmaﬁely LOD per cant, aﬁﬁ those from plaﬂta S

' P%G%&Vmﬁg @ne enbhing 1nara&$@d about 1 EﬁG per een%@ fvﬁf
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'f,;fﬁi Yia3ds of b@@ﬁ were f@aﬂﬁ o be de@eﬂdaﬁt o8 ahe ,
ameumb ef‘resefve faad stored in ﬁhe rawnaw The greatef the gfﬁl

amaunt Qf ramt storage, the ﬂre&tar-zs hhﬁ yielﬁ ok tﬁp¢a

‘ 3) The greatest ylgld of tc@s was seured w;th the
twn—cuttxﬁg_treaﬁm@nn when' the ramts-wewe of equal size at g®
‘the begznning @f %h@ experlmentp_ ﬁue to the yreaﬁ amounﬁ Qf
stcwage maﬁerlal zermed in the r@cts durmﬁg the first year .
frﬁm plaaﬁs cut anly onés, hGWEVEr, the greatest yisld seaured :
the secand year was from the cneueuﬁtlﬂg ﬁfﬁ&ﬁmeﬁix “ L

“(#} The yeraenbage of reserve wharch and nitr@gan was

; ;@ ha less ‘than ane-half as mm@h in the roots from planﬁa:f

we&amvamg six euttings as in ths oot of plants receiving faurlﬁ'
or.ar less numbe? of guttings. The pernenﬁage of tetal ﬁﬂ&&r$, B
hawavera Was fﬂuﬁd to be greater. This is t&ken to indigate,ﬂ'"
1tha$ a ahange fr@m s&areh jils’ aagar is takzng plade in the o
rm@ta af plant$ recelviﬁg sdx ﬁuttzngﬁ in arder o @rsdnae ‘fflﬁﬂ
aew tmn ‘growths ' ,_M_‘
Mﬁﬁaruy 413) in a aﬁudj mﬁ the aarbahydrana man%amt af
mmumt&xn brame ghateds

"Excepﬁ for the hemi¢ellulose £raatian3 carbos
hydrate ghorage. 1s iny@raaly related o the raté of
‘griowth of the herbage, i.8,4 high growth rate, low
‘cavbehydrate storage, WMinimem valuwes prevail in the
‘Toots snd sten bases during the asebive growih stages |
of the plant, and evidence indicates the uwtilimation

ﬂ..cf carbobydrates in excess of their manufacture durs
Cing. the most active growth beriods. Maximum storage
-oecgurs during the autumn period afber current geasonal
and sacandary herbage growth is completed.™
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"The carbohydrabed and cther organie foods caneh
be supplied %o gfeen plants in g compercial ways The
diving plant must manufgeture them itself. The plant
produger can vary btreatment so that formation, wtdlis-
_3atiang sterage and destiuetion of these materials .
~will affent ﬁh@ quanbity and guality of bhe grop prgs
;d‘Qﬁdg Such cultupal pracvives include eutbing, graze-
.Ang, fervilization wuth n#@ng@a@ua fawti&imara and

ing
,;iimmtav;enﬁ of Tight,™
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- MATERIALE 4AND %ETR&E&

Sod u&ﬁpl?& were selected from §leta undew ﬁu?ﬁmvatlan
and traaﬁmcat at the Montana Tﬁpﬁ?&ﬁ&ﬂt Station ab 3@zeman, - |
ﬁamtama»  These ploks wers p&rt~a£ an expeiriment baxmg eanw; 5:
daatod hy Dr. e B éh&ﬁt; ﬁﬁﬁwaiéﬁe‘ﬁgranamisﬁy Division sz_ _.
?araga Graps and steaaes? ﬁurea& of Plant Indusiry, Agricule L“
%ural Reae&rch ﬁdmxnmstrati@n, Yo%, Department of ﬁgrmeultuwaa.ié,
anﬁ the Hoovtana Agrymvlﬁuval Exp@fimant Stations e

) Planbmagywas conducted the latter pard oﬁ'ﬁay, 1945, and
8 &ept@mber of that season all plots were @11@%@& high, Three

”b'trwatmentﬁ were imposed upon tadividual plobs of

aaeh varleﬁy in 1966, in 1947, and in 19#8 These treatmeataﬁdfﬁ
wers Cl) ent for seed, {2) cut for hay, {3} cut o simulate .
gvaz4mgq' ”hese eutting treatments apd the ¢lipping dates afvfﬁﬁ:
aaah tfeatm@mt far eabth .year are given in Tables I, Ii and
N .(Pag&s 15, 16, and 17) Previous to this study $eeé
p?aﬁﬁ}we?e aut a total of three times, hay plots a ﬁ@tal ef '
fﬁve ﬁimﬁsg amﬁ pasture plots a total of twelve %1ma$q Alﬁ@;it;z
in aprxl @f 19é8 a fertilizer applicabion of five ‘handred ': :
poundq of amm@ﬂmum sulphate per acre was made to one-half af o
eanh ﬁlatu ' ;.‘
Fram the abQVG tra&%a@ plots the feollewing three S@eaiesﬁ;f 

aad three varietlea of each smea:es were &eleetad Ho be useé

i:a; thii s studys
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Teble I

Clipping dates of cutting treatments in the season of 1946,

imposed upon specles and varieties ansed in this sbuody.s

Bpecies & Variety

Ssed Hay

Pasbure

Co

pPatensis

s ilg l-i'
mmercial (¥F.

drboretum.

Gf2293@}

Poekylis glomersta

¥, Ellisg J%rain . .
Aberystwyth 9-143 (Yont.)
Maryiand (F.G.22883)

Bromus inermis

Parkiana (Mont.)

Li

neoln

Utah 13

/1L

7/22 612 & G
L 7/22 &z

&5 6/

7/16
7/16
7/22.

8/5 6/2
AR

. 5/20, 6/ik, 7/
; 5;‘/3@9 : .
5/20, 6/, 7/8; °

5, 5/20, 6/1k,

&/11,

5/20, 6/1ky 7/8;
1'§é29§~é/l%z-?§85
s 5/2—5}2 6/3-1%—, 7/8; /

5/20, 6/1L, ;/8

el
/85

778,
7/8;
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ST
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. Table ZE.

Glipping dates of cutting trestments in the seasonm of 1947 -
imposed upgon speeles and varieties used in thie study.

Beged

Specigé &.?ariety Hay Pasture

Poa pratensis ‘ e ,
Pole 119684 ) ?/l!\“ 6116 5/233 ﬁf@-g& & 8/13
Gommereial (¥.C.22938) 7/1k 6/16 5/20, 6/19, & 8/13

 Arboretum , 7/1h 6/16 5/20, 6/19, & '§/13
Bactylis glomerata ' : :
icrystuyth Bolb (iont.) 8750 Tk 3750, Cd & 43
Aberystuyth 8-143 {Mont., 5/ &0 L2 5/ 20, &/19, & ‘
Maryland {F.6.22883 8/20 7/1k 5/20, 6/15, & 8/13

,B?@mﬁs»insrmié , ; -

TParkiand {Honte) &/20 7/14 5/205 6/19, & 8/13
Lineoln ~ 8/20 7/1k 5/20, 6/19; & 8/13.




Table TII

- Glipping dates of cutting treatments in the season of 1948 imposed upon
.  species and varieties used in this study.

Species & Variety Seed* Hay Pasture

S ——

P.l. 11968k - 7m

119687, ‘ 6/28 & 9/7 6/%s /6, & 9/7
i o o uRLg Gty
%ﬁ“ﬁ%ﬁ%ﬁiﬁi? o 7/19 6/28 & 9/7 6/7; 7/6, & 9/7
e o s YRGS YRR e

A 7/19 6728 & 9/7 /75 /6, & 9/7
Lineoln T 7/19 /28 & 9/7 &6/7, 716, & 9/7
& 9/7 6/7, T/6, & 9/7

Utah 13 7/19 6/28 &

4T

#0nly the seed head was harvested. Aﬁhe-remainder of growth was left.




o 18
'ugﬁ§ﬁ§umky Bluegrass (Poa pragensis

)

o P.T, 11968k - dn imtf@d&atian fron Turkey which ';,3ffﬁ

" beging growbh and produces seed sarlier in the
. season than comuwercial bluegrass and is 8 less
. vigoroud gpreader. : .

L. Gommerelal (Fa0.2293L) « From seed harvested in
L eastern South Dakota. '

- Arboretum = & aeieaﬁiamtfram'Misseuri Botapnical
Gardens. Originally sslected to be used as a
lawn grass. ‘

.7\)'

Qéchardgfaws i»éetTlig Zlomerats

Fiy Bilis stoain « A seleobion from glots of Gome
- mergial orchardgrass grown ab P, Eilis, Montana.

Aberyatwyth 8-143 (Monts) = A strain developed at
the Welsh Plant Breeding Station, Abepystwyth,

. Great Britain, Plants are relabively spreading

- with a profusion of pillers, the leaves belng

" brpad and palatablée. The strain is valuable for

hard grazing, especially on dry slopés, where
the soil is light. Plants in this experimént werse
grown from seed of plants grown in Montana whogs
original seed source was the Soil Conservation
nursery in the state of New York.

- Maryland (F,0,22883) - 4 selection made ab
Belvsville, Maryland.

Smonth Bromegrass (Bromus inmermis)

Parkland {Mont.) - & northern strain selected

- from & single plant along a roadway near Jase
katoon, Ganada. Rhizeomes are present in the

. #brain, but the spread of the plant is re-
atricted to aboul sixty per vent of that of
ovdinary bromegragg, The percentage of leaf is
about fifty-two compared to about forvy-twe Fop
common bromegrasss Thig is dup largely to a
higher percentage of sterile eulms.. The strain
i5 adapted from semi-arid to falrly humid cen-
ditionsy-and Bo sedl varying in texture from
elay to sandy loam, It does best in a fairly
cool summey elimate. The latitude of adapiion
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D ig from about forty bto Lorty-five ﬁ&ftﬁ, gl
the limit of northern sebtlement. The sbtrain

i is comparable to commen bromegrass in deugnt.

'_;reﬁiam&mca amd winter hardinegsy

;“:Lineaun < & selection from old fmelds of bromea MR
. grass ab Superior, Nebraska. 4 persistend, ﬁally';fka
w~lnand 1ea£y strain. .- : S

‘ ﬁtah 13 - & stréim tracing to ten plants selected
~ ‘g% the end of the third flowering sesson on a =
v 'baaw& of vigor., Five planbs were vigerous spreafds .
Y ere, Tive were non-spreadeérs, and all were high R
L. ylelding and leafys UOue af the best seed praduaers,ﬁ;'-'
. in Vontana. o

Fram bl@ﬁs of the abava lmaﬁe& speaies and varieties,-

fmar s@d samples Wwere @akan from cach ﬁmmwfernalma@d plot of -,
three fmeld repllwatmanﬁ andﬂ in ‘the case of the strains of
hr@megraasp from tha fertallzed half of the plot as wellq
ﬁeylieatinns in this eﬁpermmenﬂ are Synonymous w?%h tha fzeld.-;,
TepliOA@iﬂﬁwu ﬁ@plieazimm l was taken on April 7, replicae f:j.
tion’ 2 an Aprzl 9, and ?Gpll@atxﬁﬁ 3 on April 1k, These |
samg;gs‘were thiree inches ;n depth and three inches in diam~
aﬁaxglf@,@hyeawine& soil tﬁbe.waa'aaad to take the wamples,
b@iﬁékaﬁiy@ﬁiiﬁtn ﬁheAséé;‘anéfthé sample then cut off at a 
‘thrﬁgbinﬁﬁ dé§ﬁh4 Sampling was done as soon as the field
baeaée %e&diiy agcessible and at that time very few green
Sbamﬁs were dhowing..

| Four mathoda of breatment wgra imposed upon the sampﬁes f
taken, d351gﬁed to find 4 simpler method than.chemleal analyszs¢

Whereby ‘the carbﬂhydrate gtorage ﬂapaﬁihy of plants affected o
by variﬁus ecuthing tresdtments can be readily determined, These'f'




methods:of'ﬁréatment will be herelnafter referred to as methéés'f
lg 2 3, and A@ and will be deseribed irémvﬁduallyo
Metha@ 1« Bopes taken. ffam the fisld were trimmed of @&d  '
grawth, waahed free of all soil, and planted in quart waxed "'"T
mzlk,shgke conbainers containing pure aaméwwashed Quarts saad; o
'Tﬁaséggéﬁtainarﬁ were placed in vhe greenhouse and the sand f\rP
%&ar@ﬁéﬁiy'waﬁwéawm once daily with distilled watep until éhgf;f 
fallaga was eubs | :"
| Plants were ¢ut when 1t appeaved that growth had dimine ; "‘
ishea tm such an extent that very litile gain would be ﬁbé&i@gﬁ,
in ﬁry w@igbt of the tops by. ﬁralanglng the growsh m@rmméa-‘
Replieataom 1 way ¢t on May 9, replicabtion 2 on May 1@, an&
weplmaaﬁzea 3 on WMoy 11l. The fclzagﬂ from eagh pot W&S‘Gllpﬁaéif
at ﬁhé snr?aﬁe of the sand, ﬁlacedﬁiﬁ paper bags; @veﬂ.ﬁriad“"
2% 9@°G far twelve hours snd then weighed on a ghain %&l&ﬂﬁ@a-§:

Me h9@ g - Covee taken frem the field were tyeated as

4 Mﬁﬁhﬂd l*“u?imméﬁz washed, placed in pure sand in waxed
eamuamnerm, an& grown in the darkroom rather than in the greenéf"'
hmusea Planto-were dh@rcuwhiy watered onee deily with dise .' o
tmlled %&L@ra The. temperature of the darkioon was malﬂﬁaiﬁed
batwaen 7@0 aa& %GQF and the humidity remained at betwssn |
L0 and 504 Grswn in this manner, in the abseaa& of ligho and
nuuraents, all new growth thesretically W@Bld have to come

ﬁram:ygose:earbmhyﬁwa%eﬁ svored within the roois.




21
Plants ﬁeré harvested when the new foliage began wither-
ing and falling over, Replication 1 was eut April 26; roplis=
@ﬁtﬁ@ﬁLQ.ﬂﬂéAﬁril 36, and replication 3 on May 1. The ﬁaliagg“
was éﬁﬁ at ﬁﬁe surface of ﬁhe sandi placed in paper bags, |
oven dfl?d at. 90°¢ for twelve hours and weighed on a ¢hain
baianae “

ﬁM@thmd”} - Gorey taken from. the figld were carefully

trimmed of all old growth and placed in river sand conitained .

1n ﬁlxwlnch clay pobs. These pots weprs ylaﬂad,znvthe‘graan@ o
hause aﬂﬁ waﬁereﬁ once daily with tap water. These plangs . -
werevhdrvaateﬁ while still maintaining a vigoreus growth. A;:”ﬂL
Replleatisn 1 wag gub on May 19, replication 2 on Hay 2@, aﬁd f'
yepl;eatlan 3 on May 21. Top gfmwth was cut at the surfacs -
of ths care? placed in paper bags,; oven dried for twenty-four :{l
hmurﬁ at & t@mperaﬁare of 909 and weighed on a vorsion balaneagql

'"’ethmd,; ~ Qores taken from the field were treaked as. ln

manhod 3~~%Wimmeﬁ, placed in rzvcr sand in six-inch a¢lay pe%a |
and then ylaeed in g darkroom. The temperature of theé dafku»;'
rsﬁm wa& maintaimed between 70° and 80@F and the humidity. | .
?ﬁm&&nﬁd at betwaen 50 and 50, The goves weve watered amqa.af f
,dally Wlth tep water, '

' Flants were harvested when the £01iage began to wither 'mii
and fall overs Beplictdtion 1 was cut ﬁpf;l 29 Gy replma@t;mn>2‘jl

Qnﬁmgyglg gﬂﬁ replication 3 on May 2, The foliage was cut
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at the surfase of the am@e$ plaged in paper bags,. dried at
909G for twelye hours and weighed on & chain balance,
Slinpin

Spring 5 - In order to correlite growbh frowm

thess f@ur'mafhads with early spring growth, clippings were
made May 25 on all plots from which the sambles had bheen takeng';
iield ~ample&-wcra taken from a threesfoot siath elght feetl  “
1amg, thé awath being ﬁeﬁtralxzea within the plots Glippings . T“
W&T@ ﬂven dried, Wéaghéd and the welghis gonvertsd to and

expfeﬂsed in gaun&s PEF 4cre.
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BEPERIMENTAL AESULTE

ﬁ_ E, ntfﬁeficienaies - Observations B wutvient defie ﬁ ‘ﬁ

cianﬂaes ware made during the growth of the plants in m@thad

i in which the eores were washed free of soil; placed in :
nutri&nt ffee sand in waxed containers and grown iv the greenw;;
hmuse« ﬁubrxent deficiencies becams apparent at the begine _ f;
nlﬂg_ef the thifd week and dn abhempt wasd made Lo recerd theéu.?-
Pqﬁash &efialenay symptoms were the first to materialize in o
all aase& wherein oné limiting famtar became apﬁafaﬁt before fif
athex daf&cxeney symptoms eould mawk ib5 expressien. F@llaw»iﬁxl
iﬂg the f&rst p@tash symptoms ib appeared that abnsrmal&biesiffi;'
were due to more than one 11mmtimg Faetor and appeared in S
aueh.a.uimultanﬁoua marner that it was impossible bo make :!,iTa.
any further reca?&xng as to which limiting factor awpeared

fzrstgf Masa symplomns observed were yallmwam& of 1eavasg

purplmng af eculms and margins of leafl blades, br¢Wang gf

1eaf t;ps, apgearanae of chloretic spots oh the leaf hlades,';fﬂ}

and tha bwiﬁzmng and aurllng of leaf Dlades.

.f ﬁatistzcal Analvees =~ The yield dava from the four
meﬁhmdé of gre&tmenﬁ of this exveriment and from spring elzpw?;?
p;ﬂg%_w@ye amalyzed statistically by meand of analysis QF' )
vg&iaﬁégpf Addmﬁimnal statistical analyses were made to -
éeﬁe%ﬁinez él) correlation coefficients 4 different mathads filﬁ

and snving elippzngs for the treatment means, with each
Variaby yi@ldAtatal under individual @utting treatments fer
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bg@hﬁ%gkﬁiyity levels being considered as a trsatmenty (2) e@%,ﬁi
relation cosfficients betwesn the yield data from cach method'
and.thﬁ yxeld data of spring cl;ppinﬁﬁg {3) correlabion 6“4,«:1?f
ef”‘ementﬁ betwean yield data of coras of bfamegrass fr@m . e
plats pravn@nsly Tertilized with nitrogen and the datd from ;ﬁﬁf-
care& ef this species aken from ﬁlats previously unfertlllzeda

Gnmbxned fxelds Feapan$e . Yaelaq as affee%ed by prew-f'

vigus euttang treatments are given in Table IV Methods 1
ana 2 (c@res washed L%éé of seil) gave bigher yields of tops :i?.
for bhe earas from plots prevmou%ly eut for seeds Other
methadS and’ spring clippings $thblﬁ€d the same gensral
trendga‘

e Table IV
Avavage combined ylelds of thrée varieties af cach of three =~ .. .
specied. ‘a8 affected by previous treabments. Yields expressw . .

il zn grams ef dry welght for methods and in pounds per acre ..~
) _ for 8pr1n& ullppzngwe_ .

Yethod . Sﬁrmng

prevmauﬁ - 3 2 3 b Gllppxng :
traatmsnt o . grems of bops prodiced - -lbs, peraere -
seed 517 L0753 1.9 L1110 . 102

Hay | .0686 L0373 1.03 L0764 - 92
Pasture 0951 0279  L.26  .0929 101

Sig. Dif. L0495 L0358  W.S.  N.B. WS,




ﬂamhined bromogranss yield av&rageﬁ from plogs Frevi@usly7,§]'
1eﬁtx1¢zed.and unfertilized and theif'rebyaﬂse be previous ’
| euttzng tréatmewﬁa will be Ffound in Table V. The spring _“

@imppxmg ymeldﬁ of thoss plote previeusly eut for sesd wew@'&f

higher ﬁham hhe yields of those plots cub for hay or pac@ura 5'§1 "
in the Sprlng elippings .

Table ¥

&varage off yields of thres varieties of %wwmaﬂr&mﬁy wach at

tiwo Fertility levels, ag affected by previous cubbing treats .

mentss Iields expressed in grams of dey weight Ffor methods o -
and &n pmunﬁ5 per asry for gpriﬂg eiiyp;ng$ﬁ .

j'>5; o , Meﬁhaé B Spring
gravi?gs 1 p g b Clipping . .
ﬁreaﬁmanb. : Gramn of taps pr&ﬁuaeé lbsaper&x@
Seed . #1996 f@alz 258 éa?éﬁ 152
Hay L L0885 L0242 W7h . L0841 11k
Pasture L1252 L0183 L58 L1117 - 108

Bigs DAf. - Moo = MeSe N 1,8+ 29. .7

'$§e§i§$_3é5ﬁ9ﬁ83~% A comparison of species yields ané"

.ﬁhei%}éifgehaéﬁial roesponse o previeps. treatment is given

in Taﬁia_V§? (Page 26) In &1l four methods orehardgragss B
pr&dﬁc@é more tops thah bromegrass or bluegrass. This trend u,“i
revﬁfégﬁ'ibéalf for. the spwing.ﬁli@piugs;‘in-ﬁha%,blusgraﬁsA
'and.bﬁpmegrass yields were higher than the yields of Qrﬁh&?ﬁﬁ_ F

Bragss




Table vI

Yzelés of thrﬂe.$§€8165 of grass not previaﬁﬁly fer t1¢1zed as affecte& by
prévisus cutting treatments. Yields expressed in grams of dry weight
f@r»methads angd in peunds psr acre for sgrzng.cllpplﬁgs¢
o S : : ' M@%ha@. : Spring
treatment . Species ‘ grang of tQFSwprodngéd - ﬁﬁsfﬁf‘
$eed"‘a S Blaegraés ', . 05@? L0361 C1.1h . SDESL . 126
0 grchardgrass .3188 <1480 2.32 <1802 63
Bromegraas . 0797 0485 T L 7L S702 135
Sig. Bif. o «1173 < 0960 © Xel20 . 1 L0895 29
HBay . Bluegrass. S L0403 L0159 W57 0598 17 @
: . .. Orchardgrass <1021 8792 1..50 - «2093° 46
Bif‘ﬁmegraﬁs ) aGéBB 1 1@816? . l 596 ] ) o@é‘é}z . 113‘
A Sig, Bif. 0388 L0188 géz N <8431 50
Pasture Bluegrass = 0705 L0180 69 LB6L5 117
- Qrechardgrass. «151% ~A540 1.96 1453 ¥
Bromegrass - <0638 - L0118 1.12 +0698 114
. : Sig Y : Eif & K'ﬂ‘ﬁ o a@zfvgﬁ 09? . :ﬁ.& S w E:‘ 3‘
A1l Tfeétmaﬁts Bluegrass , 0558 CL0R33 - .80 ;@69@‘ 120
Lo Qrchardgrass - - «1907 n@938 1193 o146 - 61
Bromegrass L0689 L0234 96 - 30667 - 114
: Sig; Bif. ' 06h95 0358 &3 - L0377 21
&1gq Eif’ ﬁecessary when ccmpmrzng res;anse of a specles to prevzmus euﬁting treatment
: S Bluegrsss M.5s L0133 <38 - . EiS: o - NiSe ‘

Drehardgrass u8643 Mo P PY 22

Brﬁmeﬁraﬂs . 3‘{,3@ - -%ﬂa’a' - .’E‘iﬁ&&n ' o gdgﬁ O ,‘:ﬁ;«rs—é:, ‘, a
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grtz ity Levels « A comparison of core aﬁd spring clip~

plng yasﬂdﬁ from bramegraas plots 9?@V&$&31Y f@rtliiﬁ@d and
unferbllized is gavam in Table VII. {Page 28) In the seeé
treatment @f methad 1, the pasture treatment of method 2, _
and the seed tra&ﬁment of spring clippings, plots pf@VlGﬂ&lY' 4
.fartmlmzeﬁ yielded &igﬂmfga&n@ly‘highew than those plebs ﬁ$ﬁ~ﬁ;;i
@revxausly fertilised. In gemeral, ﬁh&ﬁ trend appearved to
be que 1n any individual putting araatmenb and in a aambaned1 :
average of cutting treatments for all of the experimenmtal - '
meﬁhads employeaﬁ

‘Egggetv Hesponse Gmm@arma@nﬁ of bromegrass vaprieby .

yxelds and their differential respouse to previousg cubiing
treaﬁmgnt is given in Table VIII. (Page 29) These yields
are d%fived_by averaging the yvields of the nitrogen and

no nztrmgea value& for each cutting breabments In the ﬁpwinnglf

clipplng yieldsa Lincoln bromegrass yielded higher than

elthef Parklaad or Ubah in the hay treatment and in an aver-

age mf all ureahmemhs, and wag higher yielding, but not &;gv,fﬁ;:

nif;aanuly $oﬂ for the other twe sutbing breatments: Parks
. lmﬁﬂ-mpmﬁaréé to he the highest yielding variety for cach.
qa:?? b}'ie femr ‘methods s ,

Bremegraas variety yields zﬂam.plats-n@t pf@@*éﬂ@ly
fertllzzed and their regponse ko previous treatmenu are
ngsm lﬂ Table IX, (P&ge 30) and a comparison of these

same varletism frow plots previously mertilzzad is givem




Table VII

Yvelds af‘bremagrass from plets previcusly fertilized and wnfertilized as
affeeted.by‘prevlaas eutting treatment.
éry weight for methods and ip pounds per acre for Spf?ﬁg cllpgaﬁgs&

Yields eg@resseé in grams of

Previ@us..

“Ma%haé;

Pertilines 1 2 3 A 6§§mng |
s Fertiliger - , ' ' - pping
treatmen; grams of tops produced © Thw. par A
Seed - Nome <0797 #0419 W71 £702 116
: ' Hitrogen + 1215 *6233 1.038 D828 188
 Sig. Bif. 0352 H.8, ~ Nis, o8 - 46
Hay .  Tone ~0633 L0112 - 1.06 0602 113
S - Fitrogen 1017 0318 - 1.18 L0680 115
!E}igus ]}ifa Hase E..ﬂ 8 o Nt Sn . ' ﬁ‘dg‘t I\{'ag'm
Pastures °  None L0638 .0118 1.12 . +0695 114
. ’ ' gi triggen e 1365 ' &9&57 £ 5 s 153 5 96
o gigo Bif& ' N@S# ;6293 E Q-&w ’ ﬂ'-ws o 'ﬁy&"@
A1l Treatments Nome 0689 G234 <96 L0667 114
o Nitrogen: 1366 -0326 296 »1015 133
Sip. Bif. ﬁaﬁﬂ HeSo ﬁhS, ﬁ S -

14

5ig. Eafi neeecﬁarv-when eomparing response of a species to previous G&ttlﬁg treatmeﬂt

None
Bitrogen

.8

ﬁg

‘Hobe
Hed.

ﬁﬁﬂ-

I\"iatﬂg

N
Faidy

= \Qk&‘q

&5




Table VIII

Yields éf,hh%ée—va?ieties of bromegrass as affected by previcus cutiting trestments. o
Yields from plots previouwsly fertilized averaged with yilelds of plobs previpusly ups .~

fertilized for each variety and expressed in grams of dry welght for methods and in
S pounds per acre for spring clippings..

Previous

) (12 ‘.g: 5 . E o 5 . S ,«I,
treatment Variety e 1 2 3 I pring

Wethod T

? ark:Lan 91126 Y Q}%G 5‘?’8; .: - :‘ -n-a 733 llpé
Iincoln <0781 20220 v L5270 L08L0 0 181
Ypah 13 L1111 0156 WhE . L0721 129
3igd Eifn : i ﬁ}.ush Kﬁ&wd- ma‘ Sw - Nv_gu x a,fz‘g;g

Bay - . Parkland T 378 0277 A5 L0661 g8
.. .. Lincoln 0579 ~0201, 71 L0686 169
Utsh 13 .0519 0245 66. 0575 83

Sig; Eifq . ﬁaﬁu ﬁnsq ﬁ:—Sv Nbsd LB .

tho

Pasturs  Parkland 21870 L0311 88 L2137 88
S ¢ . Lincoln o .0018 0270 439 0630 - 139
v ’ . gt&h ' 13 & lEéi'? R ] Q?«'SB . o ié; ° ’0 5§6 S 8 )
Sig° Biiﬁ“ N, 30 o W8 d, N&So ﬁo S E‘, s o

A11 “Preatments  Parkland <1458 «0326 <8l 1175 107

S Linceln <0654 L0231 o5k 0730 . 163
Ogah 13 . . . .. . 1016 . 0228 - 5l 0617 161
ﬁig; Eifa : ’ ﬁ:p'Sa E»gxsg ,3& ﬁms‘e- 29

Sige. Dif. neecessary when comparing response of & variety to previous cutting treatment

P&fkl&ﬂd ' H#—S L2 ES; qﬁl‘w ' K 5."S - XSE f@iﬁ; » 3 8

Lincoln N.S. NS N.Ss N8, N.8,

_grams of tops produced Liipping

Utah 13 .S, WS, WSi W& 35

62




Table IX

Tields of three varieties of bromegrass from plots meb previously fertilized as -
affected by previous cutting treatments. TYields expressed in gramns of dry weight
' - for methods and in pounds per acre for spring ¢lippings.

Prévious,
treabnent

Variety .

1

' ﬁetﬁa&‘i>
2

L

ST
Gilippin
;&a,m%ng

Beed
Hay
Pasture

A11 Treatments

Sig. Pif. necessa

Parkland.
Lineoln .
Utsh 13 .
Sig. Pif.

Parkland.
Lineoln .
Utgh 13 .
Sig. Bif.

Parklang.
Liveoln .
Utah 13 .
Hig. B.f

Parkland
Linceln
Utak 13
$ign« ! B if K3

Parkiand
Lineoln
Utah 13

Ja1i2

-04E5
+0789

3\!&3‘5

L0549

0758
~ 0691
NS,

LOLEL

0419
<1014
.lq §~S °

-0681

0615;45 '

0832
LIS

ajxjs "

ﬁﬁ.Sd

NS,

grams of tops produced

C087L 1.7
.022F . .60
0157 31

’es—%:c ﬁ-o. % .

L0137 1011
o@l@l ’ 1al§ .
‘ 1&01?3- . n-gz‘[’ '

N.8; o3 &

* ro@l 25 ‘ 3. 47:-'6? i

- 50121 L $T76

- 0108 L W92
“2‘3‘_« S w e i!'.s

0379 1.33
L0179 -8k
~OL45 W09
. ‘ﬁés’ﬂ’ E-&Se

8172 . Nui8a
X.S, N.S. .

20572

.0663
D870

Ho‘gi

;9551

o@ﬁ?l
0665
N.S.

+126G8
<8430
L0366
<0647

<0807
0561
@gﬁ3a

N.5.
N5

101
132
115
K.8.

5
62
" RoSe

o€

2
e
N » %.3
104
149
88
53

ry when comparing response of a species to previous cutting treatment

N‘—‘e S,
BB

. &
ot ﬁ-vn;g,‘?,.
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in ?abla Xe (Fag& 32} Apparently the two ferhmlihy levels
praduead~na effect on the raactiaﬁ of promegrass varieties -
be preva@ﬁs cuﬁtmﬂg treatments. In general, the reagtion

ﬂf'the varmatxes under eaah fartmliﬁy level to previsus treat»“ﬁ,

mant ie the sam@ as ﬁhaﬁ given for Table VITI. {Page 29) - :
. :?he yaelds of ore har&grass varieties and theiyw respam&e
60 pravmous cutting treatment are given in Table XIs (Page 33)
Iﬁ @he hay an& pasture treatments of method 3, the Fi. Bllis.=1@‘*
strazn ymeided higher than the Maryland stwaan, and in the ﬂ_"
ﬁead tr@&tmanﬁ of &przng,clmpplnga, the Fby Bllis aﬁ& Marym ffi
1and sirains yislded higher than Mberystwyth 54143, Tnan
ave%§é§}§f:aii~traatméﬁga Abarystwyth 3-143 yielded highe%_u -
ﬁhan:éigh@r of the other twe strains in wethod 2.
\;héféampéﬁiﬁén of bluggrass varieties apnd their presponse .ff7 .
ta @fevwaus treatment ig given inm Table XII. (Page 34) Tba,tf
uE ll%é&@ strain prodmced ) hi&h@f yield of bops fow th& ,; B

aeed Lpaaﬁmena than for the hay tﬁ@atmenﬁ in mathaé e

Tﬂorral tions - With the ex@eptien.@f the eorrelation
caeffzcmeﬂb far metheds 1 and b, correlation cosfficients )
wera posmtive and Righly significent far any twy netheds fcr'ff;f
the trea@ment means (See Table ¥ILI, page 35) ﬁwfrﬁlﬁtlﬂﬂi_’i~
s@aﬁficments were ﬂegative and smgnmfmcant for any onhe s
'meﬁhad and sprmng alippings for the ﬁreetment m@an35 waﬁh

ﬁhe excapﬁ;en of nmethod L.




- Table X

Yields of three warietias of bromegrass frem plots previonsly fertlllzeﬁ as affeeted
hy'grEV1oas cutting treatments. Yields expressed in grams of dry weight Tor matheds
, and in pounds per aere-fer sprzng ezipmlngs,

o , o ' Hethod ~ . &prlng
?fGVieus Variety 1 TR : ) F ”11:@3;1 ng
treatment L grams of t9@§;§red&eedﬁ JIbs. per &
Seed Parkland 1140 ~Q239 1.1% 0BG 190
: Lincoln CL1072 0 s0R17 T«95 #1018 230
Utsh 13 - 21433 - O15), 107 - L0573 143
glg-n Blfa . rmSa '1‘36&@. ' 3.%5-5},.“ ’ - I\}AS’:; KE‘,E‘;;
Hay Parkland 22306 - No7% b S B ¥ 3 SRS o'y - 72 .
' Lineeln 0399 0216 296 <0781 166 ¥
Upah 13 7 0346 " 50319 "1.1h QL85 163 ‘
8»1%5- D'{Ia ﬂ\o\\%o . ) 5& B ! 1“3{3-35' Rnf&g . El-ng’n"
Seed - Parklahd 53259 ¢ . 0496 - -96 + 2976 65
Lingoin - L0817 SO518 R ' 0857 135
Ueak 13 - 9153.9 ' 0458 <56 - O7HT 88
A Sige ﬁifm 6-53. ;’%mgn N 8‘w ) *‘,jo“ S ﬁasq
#11 Treatments = Parkland 2235' SO38L 1.18 o s15A3 109
- - - .Lisneoln eﬁ7ﬁ3 JOREBL 78 0899 - 177
* Yiah 13 1200 - L0310 «93 aﬁéﬁi ‘113
Sig. Dif. N8, ":K S; N8, %, 8 A5
Sl - Elfo hnecessary when Qﬂﬁparlnﬂ response of a varieby bo previous eutiang treatmeﬁu
Parkland . .S, T8, Hobu H.S. 82
Lincoln NeS. WNe8e H.8, N.B. H.8.. '
Ytah 13 Nads WiBa R P 3 H.&, W -




Table XI

Ylelds sf three varisties of @?ehar&grass as affected by previous cattlng treats -
nentsv 'Kzelﬁq expressed in grams of dry wszgﬁt for methods and in pounds per
acre for qwrlng clippings.

“Hethod . T S@rlﬁg

 Prévious, Variety 1 2 3 L Glippin
trea,meét" — _ _ e BEEWB_OF oDS produced - Tos. pa*§ 
Seed - Ft. Eliis. - - L3186 . L0855 1.61 - 1500 el
0 Eberystwyth Sdlhﬁ {ﬁbntn} 3205 . L3052 - 2.09 1029 38
.. Maryland 3137 B8535 2,8 - ,2876 8z
o ’ ;'Slga ﬁl'? . E%wg'i E,ﬁ:& 1@ g ﬁs-s; 3.3.{.
Bay “va;. Ftow: Ella& 138L L0914 awzé -1328 53 .
aﬁbelﬂygmth S‘“lzi'q i@i@ﬂt &-} alB«gl a}«lj{-ﬁ la?B x}lﬁ}? . Bg
e Maryland 0338 L3200 A7 <0513 P Al
N l» Co ﬁlgv ﬁlfb ’ E&-’S'A ' }%68 }.aél ﬁ,a’-g " ﬁpga
Pasture -~ Ft. Bllis 28975 L0797 2.34 <2232 82
S0 s Sherysbwyth S-143 (ﬁaﬂt } 3098 0686 1.87 ﬁléﬁl &g
LT ki aryland ) 4"19?3 o ﬁf:t}_Bs ) 14167 5@11-24-5 72
‘ '. Slg4 ﬁ}.f - ﬁou}u . . -i‘%#gﬂ~ . u5ﬁ E Sw :ﬂé é} -
ArY - . " Pt Ellis InE:y. #0855 1.87 1687 68
T?eatmen%s Aberystuyth S-143 (Honb.) 278L 1626 1.9G6 - <1373 L8
M.&Z’ }"l&ﬁﬁ #133}4‘ <0331 . Z,;OO &12?9 68
’ &ign Elf»& NQEG e@g’ée . 3?5 3 ﬁ So‘ KQS
' Slgm Eﬂzb m@eessary°when SOMPATING a8 varze@y reﬁp@nse o) yrevzaus cutting treatment
. Ftrv E}.llﬁ 3 Kng ﬁist é1G ﬂ SQ I‘i 3 Y
Aberystuyth lekB {ﬁbﬂt ] H.&, HeSo N.5. N.5. WS,

ﬁaﬁl&ﬁé{ ‘ — . éi’.g’ ) 3‘%5« "g‘wg{ o . geSn’ e ﬁﬁ ﬁg




?able XIX

Yzelds.ef three varzetles af‘bl&egrasu as affeate& by pfﬁVlﬁuS cutting treatment&u

Yzelés expressed in grams of

sprlng,cllnpzngs.

dry weight for methods and im pounds per acre for

Sige ﬁlf. negessary when comp

aring a varaety'respanse te prevzggs eut ﬁl&g_treatmeﬁﬁ

?revioua E i N : ) ?fe%}‘i@d V‘ Sp *‘:’dlg |
et ¢&rimty 1 ' 3 L Glippin
breatment. o Brans of tops produced 3%kypm{§_
Seed P.T. 11%&4 L <0520 <0231 1.16 <0771 120
“Commercial {F.6. 22934) .05%0 . <0562 . 1.03 =076k 11z
... Arboretum T L0629 . ~OR89 1.27 <1028 168
gigt Bifn 3} 5 . mw'%a Noﬁ@ ﬁ&s‘ K«&Sv '
Hay - 7. . P.I. 119684 D491 <0157 b7 0489 140
‘ Commereial [F.0. 22934)  .0221 . 8167 . «58 20517 95 @
Arboretum 20438 . 0153 . =67 L0786 11?
. ’ Sig& Bifq ﬁnse « E&Sw . ﬁ«&.’ ?‘I,,S.o 5
Pasture ~  P.I. 11968% . .0516 0132 66 0523 155
. Commereisl {P.G. 2293%) = .0922. J0132 . 63 - 614 w7
" drboprebun S LDETE . 277 - W76 D798 00
ﬁlgv Pifs Hode - H.8. . ﬁ'g.n%am' E-v‘%-_ﬂ' §~H's-¢
nr P.I, 11968L 0509 L0173 76, - 059k 138
Treaﬁments Gommercial {F.C., 22034} <0584 L1287 » 75 - .D632 104
| | Arboretum 058 0240 .89 -0871 118
ui%q Bifg T-‘;adq ﬁqSﬁ R'a's*a X'ﬂ%&; ﬁ.@ﬁ.,z

. »ﬁlc 1196 FE s Lokl o o E}: 'S\ 144,. D
Commereial §F e 22@3@} W, 8. ,Nwﬁﬁ- © H.S, H.8., Ha.8.
Mbﬁ)x’e’tum . Y _ Eﬁf&c Euﬁe‘ . ) ﬁgﬁg ﬂngi
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Table XIIT

' Garrelatlﬁn coefficients between alfferent.mathcd$
| amd sg%mmg elmppings for tha Ereatment meanss R w_36¢_,'

'iMé@haﬂ ' o Sg@zug

Hethod Ix : 11X S 4 Glipﬁang__
:z';g‘- CQBO%E i @;51$$ 07Ok 'ﬁwgﬁéﬁ*ff )
I Ll bk 0,89 "l

TIT . - 0,650 <0L3h%
W e L e e =03l

i% %22?2% i’;‘f Eiéﬁiﬁm‘éi e
A stabzs%i@al analyﬁls, in which the yield data of eaﬁh
math@d W&S gorrelated with the ym@lé data of spring clzppings;l”
grnﬁuced no. sxgnmfimant correlation epefiicisnts. &avral&@lsn/h
Gaefflclents of smrlng elippings with blusgrass weprs negatlve 'A 
for mﬁthm&s 1 and 24 and positive in methods 3 and ba Qr@hardwé

2rass) W&S positively covrelated and bronegrase n@gatmvely garwff#

related fer all faur'met%ad$n (See Table Xivé page 36}

A sﬁa@zsuzﬁ&l analysis,; in which the yield data ef‘brameﬁiﬁ'

grasa frem aaﬂas taken frém plobs pravi@usly Ferpilised wers -
ﬁ@rfelated w%th the yield data of ¢&reﬁ from plobs pﬁevimuslv RS

uaferbilized, produced gorrelation Lﬁefflﬂiaﬂﬁs as: £911@w$§ 53f7:

313'”1112, 331}3}3135 ﬁﬁhﬂéaq\uﬁc&eu@ 03-5‘5
Me*ﬁh‘&ﬁ 1¢Pﬂuqoq&9nn¢b&a9¢ee'&g% ‘9’#2’3
i"}@t}l@d gpu#qanuw&neqdbw»new&ﬂa ‘““#36
Method Jovivsvasinssposinoginoe 817 .
- Meothold huvosvavidssosdvonosnas - o OF
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Table XIV

.GQr?e@abgaﬁ goefficients for spring
- ¢lippings and metheds. N s 9,

~ ——— T Hethod S
Species | T ;. I IV

Poa pravensis - 402 w 16 17 . <03

Dactylis slomerata N ) a5

E?Gmusliilg r‘mi$| ' Lo a35 ‘ Lod ,327 - o OQB -2 .,‘QQ
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_ DISCUSEION

There wag & large margin @f'variability in this study o
as ahawn by the ¢oefficients of varxablllty vhich were as
f@llaws; spring elippings, 38.9 m@@h@d~l§ 90.0; method 2,
@Qgéglmethodzéw 68,03 and method &; Th+2:s This variation
heﬁwaén méﬁhédﬁ and within methods was to be expected due
0 th@ anulrely different set of conditions under which ﬁhe"x?
planss mf eaah method were grown and dus to the large marginﬁ(
for errer in sampling and treabving the cores. There wers, R
hawever diz f&r@nees between species and between varietics - ..
ln thear re&pam%e to previous dubbting trestment, Soms of
'these dzfxerenees wera statistically signxfﬁcaﬁt, but the

maaority wers not, and, therafafa can only be subject tm

spamulatlvm th@aryb

There is little evidence te subﬁtanﬁzate a statement as o
ma which @f the four methods employed gave the nost exach i
maag&rament of carbohydrate sboragt. The iﬁterastign between
core meth@ds and treaiments was highly sign1f1¢ant, 1nﬁieatn-vff
ing bha» althaugh all ¢ore metheds may be z measurement of |
the amaunt @f root reserves stored, ather factors due to the
dlffarenee in methmds‘were affecting that measurement, On
tha basis af vhe coefficient of var&abilmty, mebhﬁd 3 ex hihm.fif'
1t®ﬂ tha leasﬁ variabmlaty, indieating that‘it wwu?d @rﬁbably
ba.the most reliable ‘of the four methodss :

Méthcds 1 and 2 gave significant values for'ﬁheftatal~




38

yislds of tops of the seed treatment over the éﬁher twe praQ
vions‘euﬁtinv treatments. The data of methods 3 and & follow .
the sama general trewd, although vhé differenges were nob aig&?i
nlficantﬁ

It ig evaéent -that the methods used din this study are ’
not measurimg the same facbor as is measured by spring @lip« !
pingan, in all but a few cases, orchardgrass yields were ‘
smgﬁx@;camtly higher than the yields of either of the 0ther:x“f.

two .gpeeies for all three treatments and 4 combined average ﬁ@j

| of tréétment yields in all four methods of the experiment,

In the aprlng clippings this trend reversed itself in that
bluegrass and- bromegrass yislds are significantly higher than.i%
the archardgrass vields for the seed and hay treatments and B
in a- eombzned average of all three treatment yields., (Note
iable VI, page 26}, |

. In takmng rpot cores of & bunch bype grass such as 3
Gr@h&rdgwa553 the soil tube tan be plaged direetly over ths
clane, wh&reas in taking root cores of a sod grass sush as
bluegraas or bromegrass, the soil tube is placed rendomly :
&V@T-%he~h0d gllowing for a greater vardation in the amount ;th:
of ro@ts in a three inch ¢ore. The guantity of roots, there» -
fare, ln a three inch core of erahaxdgraas ahmuld exceed the ’
quantlty of roots taken in a similar sample of a rhlaﬁmateus
bype grass such as bluegrass or bromegrass., The subsequent

grﬁwth frmm these cores would faver the bunch typs grass
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species in tha®t there would be a greater quantisy of reserves
due to the larger amount of root velume; even though the per-
cemﬁage ef reserves per unit of volume or weight might be

lmrml" -

In the case of the opvlng clippings in whieh the yxalds.f a

of erehardgrass wers excéeded significanily by the twe rhmw.,-"

zomateua species, this trend could reverse ibeelf in that

under Il@ld gonditions the rhizomatous speties have a Tamger-a-;5

voluwe of reots from which to ﬁr&w reserves and cansaquently

8 1arger amaunu of reserves,

An@thar possible explanation of the difference in behav~‘ ;;

ner mf these species under methods ol treatment as coupared

ey scm&pg gl;ppmngs might be found in the earliness of Sﬁflﬂ% iﬂ

grawth; tUﬁd@r Montana conditions orvehardgrass apparently

suffers 2 physioclogical disturbance during the winter and
early sprang moﬁtha which retards the earliness of spriag

grnwth, aa waﬁ evidended by ﬂpring elipping yields, Undep

the methads some 0f the causes, such as temperabure relablon~q3§’ |

ships, cauld have been alleviated, which.weulﬁ allow for a
more nafmal tyme growth to be made by the spscies,

ﬁpyarently‘nitragemnus fertilizativn had little e#?ect

o8 brmmegrass variety respeuse t0 previous cutting treaﬁmento{fff

In S aambxned average of the three eutting craatmenﬁ ?lﬁl@&;'

Park&amﬁ.was hzgher yieléing, but nob significantly =o, for

bhe four methadsﬁ This was true in yields of ceres from ..
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p?evi&usly fertiliged plots gs well as in yieldas of tores 4
‘ﬂromkquta pot previously fertilized., This tfaﬁd'aam hypm{ o
thg%;éélly»be supported in that Parkland is a less vigorous
apra&dérzéﬁd would less likely be sod bound after four seaRons
of gféﬂth %han the other two varieties and would caﬁsequentlﬁ‘ .
have more vmgwr and higher yields. .

In sprmng glipping yields from bromegrass plots @r@VmauS»

1y fev%;l;zad.aﬁ well as from those nobt previously fertillza@gl»*

the'yigids of Lincoln bromegrass were higher than the yields . -

@f'th§vééhér‘twa species in & combined average of eutting
ﬁréaé@%m% yields. This trend is the reversg of that found - },‘
in zhéﬁﬁethoés used and lLends further evidence that a difw
farent faatar was being measured in spring elippings than
mhat wh1¢h was measured in methods, :

.‘,lnﬁa combined average of treatment yields the Abery- i::
ﬁ%ﬁy%ﬁ‘ﬁ~l&3‘s@rﬁin af orthardgrass vielded aiwﬁifieanﬁlﬁ
hmgher in mshhe@ 2 than the other two strains and in meﬁhad 1 g&.

hmghar Yleldlﬂg with & difference of yields appraaﬁhlng o

@h? lavel of - significante. In the spring elipping yield
data me trend appears to be for the Aberystuyth S-1i43 s‘araxn
£ be the 1QWE$ﬁ vielding variety. This rev&rsal furth@w
suﬁstantiates the theory that a diffefemt faatar7was beinw
measurad 1n amring clzppangs than that Whlﬁh.was measured
1n,methcdwa

The yields of ﬁhe arbﬁrﬁtmm var¢ety of blusgrass apgear o
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to be higharuthan either of the mﬁhﬁr two varieties for all
three cutting hraaﬁmeﬁta in methods 3 and 4, in which the
carea-wers not washed ffea of soils, Thls trend is contrary
te ﬁﬁéztreaé of the yieléﬁ in spring clippings wherein ‘
P, 119684 appears be be the highest yielding ih 2 aambamad. _
avefaga of tr@atment yields. P,I. 119684 is an sarly blue~ o
grass and consequently it is to be expacted that spring elﬁp#";
pmnb ylelaa wnulﬁ Bbe higheyr than for the other two V&FletlEbphéj;
anever, the frend in two methods of the experiment was thaa .?ﬁ
arbmreﬁam sburéﬁ more reserves, thereby again subq%&ntmatang
the ataﬁemenh»that & different fae%ar is being measured in
sprmng cllppmnga than that which is being measured in meﬁhads.j"

If ‘the math@dﬁ data is a frue indication of root reserves,

the ?aatar béing measurgd by spring clippings may well be

caftawmicapablli@iﬁs, inhérent within a species or varlety,"”h*a
foy the mcre complete and efficient utilization ef those _
reserves preaent,. It would appear that egrly spring growth
is nmt entlrelv dependant upen those reservaa stored withzn', :f
the r@ets, but also upon phys;olmgiaal elem&ﬁts affecting .

%he\uﬁ¢11zatlwn of those resérves.
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SUMMARY
' ﬁggtjeafe samples, three inches in depth and diameter,
wéraftagen,wiﬁh a soil tube from three replications of three 5.
variétias of each of three gpecies of grass. These plots had
preV1eusly been expaued to threg dlfferent cutting treatments: .
(1) euﬁ for saed (2) eut Lor hay, {3) out to smmula%e-@&atureuf
in May of tae season preceding this study, one-half of each o
ﬂlat Ums fertilized ab the rate of five hundred ponnds of o
Nﬁg%ﬁg/aefeg Core samples of bromegrass varisties were taken ;f
frﬂm'bath feftlllzed and unfertilized plots,
aamples taken were subjected to the following methoeds
@f treatmemt’: .
{1) Cores washed free of seil, placed in nutrient-freé N
ﬁgﬁdyiﬁ;gnarﬁ woxed paper ammt&iﬁérs and grown in greeﬁhmmsas;;;f
h 'iQZY Gsres washed free of sell, placed in nutfientwfree o
saﬂd in guarﬁ Waxe@ paper sontalners and grows in darkraﬁmq
3) Q@xa& placed in river sand in six-inmch elay pwts
ahd gramn lhlérﬁanhwuxeq |
_Qk};;@miés placed in river sand in sixsineh c¢lay pots
amd gr@w& an ‘darkroom. | B
Meﬁhﬁds 1 and 2 were watered onee daily with d;stzllad e
watera methads 3 and L with tap waber :
| 1@@ growth made by bhe cores under the above methods
was,c%;ppeéw.gv&ﬂ dried, and the yields expressed as grams

of dry matber.. ,
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On plots from which vore semples had been removed, spring
clippings were taken; évsn dried, and the yields cxpressed
in @agg&s per acre. .

-Yiéld-@aéa of metheds and spring clippinge were amalyzed
statiéé%eallf by means of amalysis of variance, "

The raﬁultq of this study exhibited considerable variae.
bilityouv
A definxta response to previous cutbing treatment was
nated wheﬁ the yields of the three spegiss were averaged,
in that. tap growth ylelds of cores from plots previously o
axpamad L@ tne se¢ed putting ﬁraatment were higher< than thov@ ¢”j
of enther Of the previeus hay or simulated pasture cutting
tfeatmenbsa ‘ ‘
| A ﬂif;erent factoyr was belng measured by—sprmng clmppangsf:'
tﬁan that whieh was baing measured by methods, as was evidﬁneedff
by a reversal of vield trends in these measureéments. R

_N&&raggngug,fertmlazatxan apparently had little effect
On. tﬁﬁﬁfeﬁpéﬁﬁa'ﬂi bremégwasﬁ varieﬁigﬁuﬁa previous uuﬁ@ing_ﬁffﬁs
treatments, %lth@ugh the yields of cores from plots pre~ - |
viouﬁly fartlllzeé were higher than the vields of gores fram

ﬁlmt% nat grevxsusly fertilized, thay foll@wed the same trendu‘3
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