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Rai^ burning h»M htm pra»tiM9A In tho irast bliiMUB rang* ot %3b»

fUni HU1«, Burnii^ d«t«t 047 vary videly tdttitn a Xooality «v«n dsrlaf tiM

sane mWH, A grMt virlatlon in graslng Intensity is often oba«rv<»d on

slfidlAr r«ag«». IhMtt iiniiajHi>«t differences point out the need for

evaluaUen attadUs mA pgttiifcatlou of result* to rulnri la « coovlnelng

ferai*

SxtenslTe rueariii htm \mm conduoted on forage production of native

range nnder different antgeMnt praotlees. Haaor rMga iiag— rit studies

have dealt with vegetation top grovUi analj«es» bat root growth has aeldan

been investigated. Root growth is probably amre lapwrtant to investigate

than top grovth slnse plants nuat have a health/, vigorous root aqrataa to

obtain water ani ntttrleota from the soil before thsgr oan produoe iteadiani

top grovth. Ixppopm raaga waaagaaiaBt has reaolted in depleted grass root

^stfloa aa vtHl as reduced tap grovto*

A thorough at»d^ of graaa roots in pastorea MMMged diff«reiitl7 aaj

reveal the r^&tionahij) of macwant asratens to root grovth, forage

production, and range oonditlon. A knovledge of the quaotltar of roots

IMaaat, their dl«tnbuti<m in the soU, and earbobgrAral* ««Btaait would be

valuable. With these thoughts in alad, this study vas undertaken to deter-

aioe tho aCfeat of grazing at three different stocking rates and burning at

three different datM on root diitaiUpmil in six separate pastures. Vbluas,

weight, and oarb<diydrate oontent of roots in the soil profile were sieasured.



BifZBr OF mwsm

Mtnon uad Flj (1955) stctad th«t blwistaii iruA«ad« saoh u jA

%h« fllBi HlUf• iAmmi •! «r aMor fUSaax ttonditloii, ar« wry produtttlT* and

«iiaraoterls«d bgr high vUbUitj undmr grasinf, tad this oenalltlon is

not sasily disturbed saeespt by rspsated burniiig over dry soli or long

eontlnued abuslTS graslag* Obasnrations on native gnuMlaad b«v« s-waalsd

that Immlfif anr) (fraslng iMinag«w«»t fffwtlmB •jy wl'^ly vtm in tha saat

Ittaar grssiag and Imnilnc stadias naad to ba evaluated to give a

Iwfetir mtorstandlBg of the effeots of a partiotaar naaagaMnt praetioe on

nag* aonditlon to detemine proper range aanageaent for a particular ax>ea«

The Flint HiUa Qtuim H^liMl

Ike Flint Hills graaiag rsfieii nas deseribed by Aaderson and Fly (1955)

if IB approxlMtely ^,000.000 aare region extending trm the Mraaka-Kansas

Una on the north, into northern CMahoM Mmto it ia known as the "Osage

Hilla." Ihe terrain ia rolling to hilly with relatively saooth. narrow

divides bordered fay steep slopes and rook oatoropa (Fig. 1).

The average aanaal preeipitati<»i rangea froa 30 to 38 incdiea north to

aeutht and the grMftag aeaaons vary froa 170 to 190 days. Aaoaardiag to

JaAiTMB and Fly (1955) tte aativa vegetation is elassifiad as traa prairie

balag ilMrtMla* ^fwUmA tall graam. As described by Fly (19^) the

residual soils have developed frea aaaaive llAestonaa, interbedded griqr «ad

yellow shales, and highly flinty or oherty llnestoaes of the low Panaiaa

formations, lhaaa aoila have dark, welUgranalated silt loan or silty el^

Um sarfaoe horiaeoa with abundant rook anl obart fragaenta*







AMAerson and fij (1955) fftndlwl th« reUtlmiMp of th* natlre plant

popttlatioa to soil difforonoes on th« Domldson pastHBTM of the Kansas 3tata

Hiifwraitgr iploulture S^periMiit Siatloii, Hanhsttaiu fiWMt, and rovoalod

adx vi«otati4»a»aoil units ttui wrm fMttgidMd met ilx

HKpa natiedt ordlnanr ttE»Uiid, limaiiom broaks. olagr vplaad* «UqrpaB« f«i7

AalXov* and U«Uaid rafafs oltM. Oiaraotm^los of tJms ara swanariitA

as follovst

UU—Ordinary qpland 31te. Lands having suffiolsnt dapth of

mH vltb awUm or Xoa^r Uxfcura and hamea «ltb sialtable soU plant

Moisturs r«UblMS to aappari V» lypa of YOgotatlon is oUaax
on tbo soxial soils of tho rogional ellioato.

LB^ZAnattona Braaka Slta* Lands aiidlar to the abovo but

oaeuiTlng on staapar tHapm aad tkarafora aabjaat to wawhat graatar

loss of ooistura ^ nmtt and vHii laM d«v<alsiaaBsU llis fagtUiiaa
la lika 13i«t of tbo above tXUt in its raajor featvrea and augr be

daMMiPad in aataoFo*

GO—caaar VfiJuA a^te. Lands havli^ suffiolmt depth of aoll»

but with aaMrabat laaa infiltration, slower pamaabill ty, and a

laalXar paraanUst •t «at«r anrallable to plasU than Ofrdiaaiy

vfflmaa, hmm aappartiag a aaBiaiiiit proaUMoc vagatstian*

CiCCUgrpan Site. Landa hsTlxic aaffioient depth of aoil. but
with evm BK»re reatrietive V8t«r relstions than tho elay upland

sltaa. thus supporting a praaliaax vacatatlM*

VS^Vair maXlm «.te. Lndt iMVlag iBMfllaiaM* depth of
aoil for nanua water «l«a»ge, hanaa si^partisg waOar prapar grwliig

% distinotly preelijaax Tegetation.
'•'>

Ld-«L9wland Site. Lands reoeiving nore water than noraal an&

hmim MMtk aelatare relationa as to support a poatolijaaK vagatatlM

Qraaa Hoot %«taBHi

Ctaa of tuiulf <wfgil>rirtttg «^ Ite nauve grMiit la lha tr«a

jn-airle is their vwy axteaaive root sjrstens* This aharaatariatio aagr

oontribttte eonsiderab!^ to the grMt stabililgr of these graaaaa*



t»ie root <^;r9t«t» of wmrtX gr««Mf iiwiiuii to the Flint RlUs. B» IMS

tht n»ot» of Utfcle l3lne»t«« (J^teSS^ scoparlttt >J.<«us. > ofUtt

jHWiliriMiI t» « dipth «f if to 5 f««i« tiw «>ot ic?3t^ of asfcwt jOaaU

ii't. imti iwtNOrtc of roots ani auso* of flaelsr toraoflbod iraoiUto,

mm fm ^lan 30 laohas ia and braaohad to tho tiiird oxte*

BIc lOnsstan ( Arr!rci-;jQ«yyi awrydi IfllBiwi) roots eactaaded to « diyrth

•f 6 to 7 foot on upland tnw prairia* tha roots ««a aInBidaiit and

oxUaidfld dflWRMrd alnoflt tertloaily tdth nuBamm Xatarala 2 to 6 inohoa ia

lai^tlu tbe aoln voota «ara ratiiar aoaraa waaaaring 1 to 3 hh. In d&aaatar*

OMrta mjsmm 3 to 6 no* thials and wadk traoibad aaara quite fibundanU thagr

ganarally ?»cetnrr«d 1 to Z IncSias bolov tli« soil aarfaao but nam aonma %»

a dip«h af % lii*«a» aajlaaaraaa (^topi^a^trift imliif
^^-"^ ^'^^ ^-^^

i»t 90 oosrso nor qtilta •» doap* altliottgli thi^ ^Mx* <><tait braaahad a«va

HWWlMitljr tlUto tboaa of big bitiesteia*

Itefar (1958) foniid tbat the abundant roots of atdtfAtfraaa (gslffli

ftr»e%» U) 3a the loalaate asBModad daiomd 8 to n faat bat ^raMM

rather fl9)arlng3^. Hh&ao roots nsra 2 ta <^ m. la dianabar* tfaa mtitm

3 to 6 liamea of tha aoil oostsined aa^r riiisonaa. lha aaUUbrambsd

roota of aidaoats grana MMyMMdlMMi (Mlehx.) Torr,) atta&nad

4t0ut ot kta 5*5 feet* Ihaaa roota aava rathar f9«a and ipraad Utaralljr

t to U5 f«ot« HsntttOlgr bluagraaa (1^ araUoaia U) bad a vaty vaUU

^Qmmmi and aaiaatUiA plAst aaaaa* and taxoawtto Mfchorittas foUav

AitaP«a%% U t?6U Gomtm Iwaa of a Salaatad Uat of aanto. Teflii.

Sal* 117 Sana* Agr» B^q>t» 9ta«
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d«vtilop«d root ^tUm* tkmn root* we flno aitS lAilftWly bran«ii«d and

f«nwd d«M« nats in tht mrfM« 1.3 to 2 f««t of »oU but soMtlaM

•xtwxLMl to 3 fMti*

ttm Itewr'i dMsrlptlons abovo, It it ondont that grata root* ara

WMli aara aatannlva ani r«MAt to graatar daptha tlian a eaaval obaamr al^ift

think. Tha axtanalvaoaaa of root vyvtma vary dapanding on oueh things aa

the soil ^araetariatiea, )q;>«eie8, aolatura arailabllitisr. and plant vigor,

lieota of aom apaaiaa ara vajy fine and fragile at thair daapar d^hs and

•ottld ba aaaily orarlookad withoot oarafuX «»a»«tion techniquaa. Hulbart

(1955) w>tad thit ahaa ha atudiad root iQrataM of tararal arowaa ipaaiaa in

Idaho. Ha «as abla to traea roota of dovngr broMgraaa (Brewas tactorm U)

to a dapth of ovar faat into a ealioho layer whon thigr had baan pravioualy

diaaaribad ty Tiadala (19"*?) " haiving a thallow root syataa and raathlng

« dapth of 1 foot*

OhrasiBg NMUgaMant

Andaraoa (1959) atatad that prtiria pUnta ar« adapted to grazing, and

Mdarcta graaing la not detrlaantal to their dafalopMnt. 3till» range la

not indeatruotible and nay be abuaed by Uvestook graalng too early and toa

late in the aaaaon, or by atoeking too hearrlly.

Qttvall and Unnarts (I967) reported that botanioal eoapoaition raoainad

r^UtivaSy aenatant aadar Moderate grating bat tiiangad narkadly on ungraaad

and heavily graaad range of longlaaf pine-blneatan area of Louisiana.

8or1»aga yield and denaity of oover were greater on both noderately and

iMavUy graced than on xuHEraaad range. The foot that heavily grated range



4>p«r«Rtl7 salnttinsd its yield m»i dca^ty of oattr 1» Louislaiui, iitt«r*at

it does not In the Kansas Flint Hills, tuf bs partly Mplainsd bgr th«

l>HnMNr*s higher anrersg* rainfall of 58 iaaliM annually. Had the grasing

Intaosity Mi tnihmt SanroMMd* a reduction in yisl4 and dsnsltr of cover

Qrasiag iiitensity is aost notiee^bly refleeted in forage yields* The

1959 to 1965 fortft iMiMtiM cverices were reported )qr OwinsUjf' (19^) on

three different stocking rate pasttureli of the Donaldson experlanital unit*

iMsat 9tais adversity. Total forage production figures fron these pastures

<iswiil Bodirct^ pisod 1216, lightly grased k\65» «nd hscrily grased

fttitart piMMls of air-dry fsrags iht s«re^ IhMe are the ssm thres

grssiat intensity pastures included in this thesis.

Different intensities of grasing are reflected in diffenmt range

•onditions. Anderson (1959) stated that grasing use is the aajer faster

affecting range condition. In the Osage rangeland of (%liAMnat Hasell (I967)

fsystisd that heaty grasing oaasod a dssrease in range ooadition, an increase

in vnMbndAs grMses and forbs, toad a imsntm im plant vifer. In his

stttdyi little blueste« was ty far the aost abundant in the BM)derately grased

pasture idiile buffalograss (Baahlos dstttyl^es (Ntttt. ) Btogela) aad tall

dropseed {S^robulus ay^ (KEUdUb) Santh) wnre the aost abundant in the

heavily grased pi«tar«»

Ik iM Xmm sviilsat that different intensities of grasing are reflected

in root 9wUmi of range plants ^an in range condition. Vlscver <1950}

found great differeasss uImnoi he ss^^sd root systeaui in soil Henoliths ttm

ths saas soil (Carrington silt loan) in three grades of pasture in south*

oentral Mlrtika designated as hiiH, aid, sad lov^prads. aoet saqples mre
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0mm Mcording to th* wmttft 90iip(»8lUon of the vtgHailon In Mch grad«

AMtl trfU IitU« biuAstaM «d h«U UiMgtm in th« 8ii<Ugratf«, aitf

mm^) mA iMtte l»^ ImHPrart* mvI«* Total nooRis of irad«rgroaiid

Mt ?5.07 in tli« hU0i, aUt and lo«s..8riia« paattir«a rmpmtXrtils, m«

rapUMiMni of blnaatvi graaooa laj UooiraAs, «hlOh oooiirred in the paaturot

•f WO«Fir*t atvdlf, haa a daflalto MiMBtal affaet on forago jlold. VMir

ttd D«rl«Bd (19<^5} olMaml a i»i mmuCL loot of dno to thU

roplaooReot. ^

m tho sdxad prairio of Sorth l5aleoU, Lorona and Hoglar (196?) eo«parod

roota dorelopod under aodorato!/ «kS heavily graaod pMt«roa «h4ili Iiad ^mm

mSmr that amgwiaiil for years, ALthoimjh total root voiiMo In a <ufoot

profUo waro atont ttio oaao fOr both m^mftk tlMro waa a Ur8«r paroonkago

•r root naterlal at oaflA» depth boloir the vppor fbot la tho aodarot^ grasod

than in tho hocvUjr «r«tod paature. Root distribution fignrot of I«raM mA

Hoglar (196?) verified siiiiXar fiadiagt Isgr ^iMwor (1950).

Clooo «lippli«. Mod U aiwiUte elose graxing» hao boon fowid to stop

foot groirlh* GTider (1955) sttidied throe oooUooaaon and five vanMoaaoa

froMot tniar groortwooo oonditionOf and oboorvod that a aingle oUpping

itilA roaovwl asot of the fOUogo stopped root groirth for 6 to 18 diifO.

Centinttod tnymlLt olose clipping oawwA «M93.ote and prolonged otoppago*

Uacvsr (1950} a«Ao a stwiy of the deterioration of little and big blue-

stOB in high, aid, and loougrado pastures. Utile bluootaa daasoitnliod

dosrsiiod dsMltr of the root imm at aU soil lovOls and datrwyMd depth
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of penetration of roots trtm tho fd^ to the low»gr«A« pftvtnro* 7h« roott

««ro fSacmt 5« and 3 fo«t doop in th« high, zaid, and l9w.grad« pMtnrM

nWjittlyogty. SUdlar remits wnro obislnod vith big blttostsn*

A WMUmrs of vifor nts ofatslasd Iggr Hiavwr (1950) )9 taking sods of

Httls bUMtM fros hii^, Sid, tnd Xo«.grsd« psstvrss sad trs&spUntiac

thstt into bo»9 liil^ ooRtsiMd fsrtlls soil i«i«r* Hi^ mn •toqpstsljr

Witsrsd* After six wsslcs, the roots and tqfHi vere ws&gjhed* the dry wel||iUi

of the new tops we 30,22, 12.S9, so? t.87 gra., resTjectiteily, tty wei^ts

of new roots belov the^ sod mre 4*70, 1.72, and 0*33 gm. in the high,

nld, wdrisiitacrade pastures resfpeetively, « r«tio of to 5 to 1. Again,

«b«te rcmlte eoBBqaify tiie hmftdl effe«t« of orar-grasiaK,

lilMiwr (1950) stBsaarised his stadjr welX in the following eontflndlsc

A feed top that produces mah imtritious forage and a geed
Met 9«fean that eaa elthstaad dreaght and store «ah feed fer
early grevth la the spriag ge head in haaA, A depleted range «f
noiv>YigorottS grassea is as^a^ly also one in liiMi the root loratSBS

are absorbii^ water and natri«sts only in tiM appv portion of

the soil.

Bsming has plagred an iapertant role in the past sMnacpsaaBt ef Tlist

Rills range and still is ooBsaon. Inereased livestook gains have provided

toe ma^r ineentive for range burning. Xtioreased livestook gains sre partially

doe to an inereaee in protein content of the forage following burning* 3aiti)

and Tomg (1959) rt^rted the protein contmt of foraf^ during ^tly, in 'ttie

nid-^pr^ homed pasture ef toe sansas i^ate lliiTorsltgr eaiperlnental area,

to be 6«30)( iwmw'sii to 5*70^ froa a noa»1iiimed pastare. In toe blue



gru plnoroft.jonlpf Ttgctation of Mneloo, T^igw and TI^mt (1^)

rtftrUd protein o<»itent in Jmm foUMfiag aa 4pril fir* toui 16,1^ trnfimfi

to t4«6^ on an unbitniad aroa*

Oi&vaM ii9y^) iwaaa that th« protain eaoUail of farago fisUoiflag bontag

ineroaaad «ltb Utar apriag l»ritlag 4«t«a on plota at xanaaa 9tata TftiiTaraltgr*

m rapartod 8«50, 9*31f and 12.37jK protain content of foraga daring aarly

Aoia in aarljri Bid. and Uta«i|^riag bvrnad plota respeotlTOly. Skslth ot aU

(1965) z^portad the 15-7aar avaraga of 1»aaf gaina in Mid and Xato^^ariag

Oarnad iMnaldaon paatttaraa to ba » and 93 pawoada par ataar higMr than i^dM

aai an adjaaaot unburnad lyaature,

Om of the big qpwatlaaa abaai )mnAag ia ita affect en forage yiaida,

Aldotts (193<»). mMorpbj an! taderaon (1963}t Oaanilv and ladaraen (I967).

aad Oiqrar and Piapar (1967) found a dafiaita datraaaa in forage yielda

following bnrning. MMvpiqr and Aadaraon (1963) warlged the long tara

foraga yield frea 1936 through 19^ on i>lot8 at Kaatig SiMIt ItalTaralty*

Vrodaetion figuroa fraa theao plota raaultad in yiolda of 396O pounda of

aliwdtar forage par aaro froM tba aiiaaic plota, 3'A9 paanda trm the mi<Uapring

burned plota, and 3536 pounda froa tba aarly-flpring baniad plota«

nnga produotlon frora the graaad DonaXdaim paataroa of ttM ItaMi

atal« Qaiversit/ «9ariMtal area haa roUoMod the aaaa ganarai trend, the

iHiiarwl patlara pradiiaAi^ the graaiatt, and the aacra^aprlBg bamod Hm

awOlaat yiaid, OaatMbr and indaraen <t967) rtportad the areraga foraga

prodttotion froa 1959 to I965 oa thraa of the Tiwialiiaan a^parlaastil paalnraa

(idiiah are the burning data paatarea ianralTad in one portion of thia root

ata4]r)* ihaae foraga pradaiitiaB figuroa fran an ordiABry aplaad range aite,

aaoroMad aa pmuaoa par aara of air-drj foraga* ware 3919 trua the uilburaad.
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3529* 3238* And 2612 pounds trm th« late, aid, and Mrlj-tprlne buraod

pMtVTM rwQMcrUvciljr* of thWM yi«ld r«diMrtlMW mm tignlfioant at

tte (l*«5 pvoM^ty Una, wmpi thoit th« l8t*.sprii« fennwd i>a«tttr«.

Iba lata-i^irlqg bQnMd paatur* had «l<nlfiM)«Uy lomr WMd jrlelda than In

tiM uiOiamad ahaali at tha 0«05 «<mfid«RQ«

fii MBtraat to tha wark npwrtad la Ktaaaa, Dttvall (1962} in cmtral

loixiaiana found no difftrtnoa in Bmfmf taata in hartoaga yiald botwam araaa

buniod in Jamuuy and thaaa humed ia Haroh* Iha diffaranoaa in thaaa

flivUiisa sucr ba partly a^pOaiaad lir dUfiranMt la pratSidtation in tha t«a

«r«M| an annual avarafa af 59 ia^aa in oaatral louiaiaaa ooqparad to 32

imtm anmally in tha Flint BlUa* Raduoad soil noistora la ona af tha

blfttat inmmkn to ranga boraiac «ad in araaa of hl<h praoipiUUon this

affaot wald not ba aa uatiaaabla*

£ittvaU (1962) atatad that a ktgr ta faad foraga prodaation in tha alandor

maaat— araa of contral iiniiaiMka la pr«v«ntli« larga aaaMuUtiona of

h«rtii»aaua Uttir trm baUdiag iqu Xta a atedy on aoutiiarn bluaat«i rai«a»

Qrite aad ^ppa (I967) r^pwIaJ that yiald and nutrient content of harbiga

on bomad plota diff«rad litUa fro« plots that vara oloaely mnmd and raked.

Biua, th^ attributad Hm bsmflalsl affatta af bwrnliv aainl/ to Uttar

r«M(Val* aotttraat to tha atatan«tita by Utvall (1^62) aad QraXsa and

tpp9 (1967). iJuvall aad UnanrU (I96?) raportad that daring a 12.yaar tasi,

Uttar ass llttla affaotad Igr banilac.

A teiga in botanieal oamatltlon foUoving fIra has base dbs«rvad la

samral studiaa. In tha Flint HlUa, junipar {JUal.>«>^Aa ^'^
ffliffltilliil ^)

quite aatiaraoiorily eontroUed utiera burning aanra*

Di9«r aad Fiapw (1967) otatad that 31^ of tha ^oni^ (Jada—if
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ify^^fi
f
lt (S^^) Sarg.) and 13*5^ of plnron ?in» {Pliw^ «itsH^B ^ne^dx,)

mr« ]dU«d tjgr t vlld flr« in s9utH*centrel IMv Niodco. In oontrurt ta

£iiidli« ft mxiUh In botAnlcal •oqpMlUon, Duv&U and lAimiirts (196?}

vtWtadi Ml Ttinngf la 4P«clei« ^moetvkiym A«D*inE a IZ-yaar atu^jr in tiM

MBllKpl^ ami Ai^ersoti (196?) stated that roduotd Mil inifttusw tro«gM

about by bumi»« ipptirad to bft «»t wftjir mmb of hcrtag* jrtald radiwtlon.

JQibM (193*^) fo«"i » r»ilatlonahlp bfttowan «>11 misfxan and forac*

ylailto* m attribotfld diffomsa In yiaSLdii prSnarll^ to dlffaraaafti in itlX

aoiataro ecmt«Btt«

Bvntfjic inflwKioe th« intake of vaAve Iiqt th« soil and evaporation

of iratflr fro* tiia aoU. H«*t and Andarsem (1957) found that barreLag at any

tlna gractljr da«r«aa«i water Intaka. thay also ttctvd that mre water «aa

t«0^ tr «nv«rctiMi 19ie tlse interval froi9 burning to the initiation of

groirth in the ipriaf iMrtMOd, MiMd wUr lim %gr burning late in Hi*

aprlng or not bamliic <i «U viU i<»reaae forage rlelds aad wter «m

efflelent^*

tlWxIU and taderaon (1?$5) eoneludod th«t all crates of raago bandig

rednoad Mil aoistve, bat Ict^ivrtag bsniiag radaaed it lea«t* tMr

raperted that thia redoatioa ma largalj dM to dMraaaed infiltration aai

thftt this wmaed a aho^rtage ftf aoistnre In the lev«r port of the aoil t««flle

mdA iM arltloia to liloata during dry aoaawm*

BLam Iftte-apring burning aiipecred to be the leaat detriMHtftI*

Mvslqr anl tertariow O9C5) namafed th« qaoation to a oo^parlaaii of Ute.

aipring bumlag and no buz^dng*



%« a^aaUgM of X«t»-spring burning <nr«f not bomlng In tli«

Flint Hlll» appirtd to b«i (1) an InerMM la big bliMt«m <2)

oontrol of !(ontu9k3r bX\u«rAM, JapvtftM broM QMjgl JRMlttl^

MOM bMf gniM* Hm dlMdm^agM «f Ui*.«»ini Inondag

wroi (1) r«d«a^ infUtrction r«U, (2) ridtwod »U MUtart,
(3) rodaood ^ttrag* 7i»ld. and (4) inoro««M of Mooth raauM

(i^w td<te> U) md poaaibljr othar mdMir^lo sp«ilea that Mir
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xaanzALs md warns

Itt« fl*Id r«Mereh vaa «aadiat«d tlM nmar of 196? oa KttMM State

OilTwrsity rangeland. The stadia arMi U 5 northwest of Msnhattan*

1MM8, In the Flint HU1« region of tbe »ue Prairie. The overage amnial

preoipitation for Kanhattan le 32»0 Inobea. Keariy "i/k of it oecura fr«i

AprU tluroDsli liiiilHiir*

Ike refetatioa of the area la largely vara-aeaaon perennial frasaea.

i.e«, Mg blueatea, little blueates, indiansraaa, aaltalicraaa, and alrtaarta

graMU Baffalo graaa and blue grawi are abaadant ohX^r on sites having leaa

favorable laisture relations*

3iJt paaturea ware aalaatad lAdlah hare eatfi been under differmt

aiiatawsiil treataanU continuo&alar ainaa 1950 (Table 1). Three Ih . aai'a

yaakaraa hatfa been homed anmially at three different dataa taraad earlcTt

MM* tad lat^tptix^ bum* Theae throe pastures vere aadsratelar ataaiead,

ftm oIlMr thraa fiO-aere pastxires. i^eh wwa nst burned, hare been aioekad

at three different atoaklBg rataa taraad light, aoderate, and heavy,

learling ataera and halfara graaad all paatares freat Mgr 1 to about

Ootober 1 eaah jrMr,



I

10

n

SE2J5SS2-

Modnrataly
•tMlBtd

mtll/ ttOOiCMi

i/j|t«ak«d MMon«iMg «t 5*00

Stoolced s«m90!wlong at 3*75
VAOi not burned

VaVi not bum«d

3took«d 9«aaoni»Ioiig at 5*00
A/XOi toHrnad arewally Karoh 20

JprU 10

VaOi boraad amwally i'sy 1

1. par aaiaal unit.

All paatoraa aaopHad aontaiBad otf^dinary apland and lijaaatoaa fcraaica

aitaa* In addition* iNMtaraa 1, 2, and 3 oontainad cla/ v^iiLmA moA

paaturaa 9t 10, anA 11 contained oXagrpm wiUrn* fm rang* aitaa vera

Mlaatad trcm aarii of tba tAx ptkutmh lhaaa aitaa «ai<a oramrf aplanA

in all six paatvraat alagr vplmoA in paatoraa 1, 2» 3, and alaypaa in

9» 10, and 11* raaalting la a tatal of 12 oollaatlag altaa.

A QLddlnc'a 2\jdraalic soil probe aooniad on a imttp truok «aa uaad to

ooUeet aoiUroot ooraa trm tteaa aitaa In aarV 19^7 (Flf. 2). terlal

niMio; mth ranga alta iNWWliBRUHl 4nMi in» vare osad to Xoaata Hnm

WMaate eollaatlng araaa. m of thoaa araaa vara of aixUar dlataaaa

trm vBtar ao that graoing diatribation vaa nearly unlfora*

ttvaa aolUroot a«raa vara aalXaatad at aaah ranga alta with eaflli aora



1

I

1
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considered as a sub-sample. Tixe driver could not see the vegetation tinder

the probe vdien he stopped the truck, and it was felt that this gave an

unbiased method of collecting the sub>sauries.

Plans in the original e3q)erla«ntal design were to use a 3-inch diameter

probe on all range sites and collect to a depth of 60 inches. However,

because of a predondnanee of rocks or a very tight clay layer, cores were

collected to a depth of 30 inches with a l^-inch diameter probe in the clay

upland and claypan range sites, and to a depth of 5^ inches with a 3-inch

diSDeter probe in the ordinary upland site.

The aoil^root cores were separated into depth increments so that root

distribution could be studied. Immediately after extracting, the soil-root

cores were laid on a 1 by board and cut at 8, 12, 18, 2k, 30, 36,

and 54 inches. This resulted in eight increments per core in the ordinary

CQ>land range sites and six increments per core in the clay vgpland and clsy-

pan sites. Eatfh soil-root increment was placed in a labeled paper bag.

After the field collecting was completed, the samples were placed in

1-gallon cans ^ere they were soaked in vrater for a minimum of 24 hours.

A sieve was constructed for washing the soil from the roots by making a 2

lay k foot frame from 1 by lumber and attaching a copper window screen to

the bottom. The frame was partitioned to produce eight, one square foot

eoiQ>artments (Fig. 3), The soaked soil-root samples were transferred into

separate canpartments and painstakingly washed with a small stream of water

from a hose (Figs, k and 5), Ko atteo^it vas made to separate dead plant

material from live roots.

'A out was made at 30 inches in the cli^r upland and claypan range sites

only, ^v. .
, ,„ ... .
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ThB roots war* lir-drltd and th«n ttittljrsod Tolun«rtrleaXly fagr \mt«t

(llljilMWitnt In either a 10 or 100 gradnsted tg^ljidar* dapflnttag «» tlM

iliMii «f r«aiUi twitrtwd la tiio partlciaar sa^ai^lfl*

flM f«ot« Mre tlm plMftd in Iflb«Xed pap«r bags md ovan drlad for

ttan»a dirt* Aflar (ixyiag* the rootif tmre wighed on a HettXer b^;. miU*

lha roota £rm tka uodoraUlj stookfld and tha lat».i|irlBK bamad pastures

WKf gramd in a4 iatanwdUta m«Qr nlll. the resuXtins wiUrial vaa

mC^mtd for total araiXable aivtalQrdrates (iMzBUiin* 19<^7)« The Mb-aamOat

and aoBa ot tba liwff—iiH wr* aoiiMjMd In asms inttonaaa baaanaa of tiM

«aXX snount of zxH»ta Kvailablo*

The root weight Ca^ vere fftatisU^aUcf naiiymA aaaardiac ta ranfi

aitaa withia tho sioeklflK rate paatorea aad vitliin th(» buminc ^*te paaturaib

fSOa uaa douu baaauaa the rock^, or llg^t clsgrcr oondltlon oT the aab-solX

{srevented the hy^aulio soil probe JDroa penetrating to the deaijrad depths in

%m range aitaa* Aa a refolt, there ifire m sa^plea aeUetfted itm 16 te 30

iMbaa In the elaypan range site 9t the late-sqpring burned paatare, and

Srm to Sik iaeliaa in the ordliiarjr vi^laad site of the lij^tly graaad

fXlim* Bstcaa* cene asiq^laa vara alaalBg* date mtre anal^Md as folloirsi

(1) aliiQrpan range sites of burning date pastures to a depth of 18 incAiee,

«Bd (2} artdlnory iqcOend altas of graalng Istaoaitir pMtarea to a d^^jth of 46

iMiMMi. O) ^Aay qplaad rmge vkiim ef graaing Intenaiigr iwstures ta the

plnmed deiith of JO inshee* aad eapdinary uplaad altaa of bearnlng date

pastures to the plaiwert depth of 5^ ltas9i*i»

An analyals of Yttriaaae wa« ooodaoted on eeefe of the resolting four

W^otspa of root weight data. IJeaat aignifleant dlfferenoe (LSD) testa eera

oonduoted on the root «KM0lt MMM of the di^ith Luiirwim ii to debamLa*



fM.t^ 4i|rilhs stgtdfieant diff«r«nM8 la root wmandiitlem.

i (f«t<araiiB«Uoit ms ntd* of tti«t iMrflMn>Ue« of totitl om-dyy root volghi

trm oMli iMMtnro omiUliMd in mtk dcqpib Inoranant.

aiaee ^McUon of prlnazr eoM«rn Is a 0«|Mrl9on of MtanMjr

sraaad yaAmrni mA modrnmUHj gratsod teiwd pMtorea, root

ecrlNigNlvwiM wro doteminod la th«9« two i>a8turfts onSjr* Aa anddrvis of

vsrlanM ms MoAacrtod on tho Mrboliydrftte eorrUnt of the roots liatwwa

tho tM pMturos, tad % LSD tMt vat uMd to d«icnd»» i&ioh Incrianta

mtkiB aMh pasturo wra aigniflovttly diJtfirant in otctA^drcte content.



WmmSS AHD OZSCUSSIQX

Hec«lta

A btsiiaUv of this i% km Iqrpoth«tLs»d tbat pMt rwag*

Mmgimt haA « «ffitet on the quantity and distrllsatlon of range plani

roots In the soil. It «M ptwaated that range plants in properly MMgtd

pMtures (considered to be unbumed Moderately stocked and late-spring

bnmed) ohqt h«ve a greater root aooomOation. and a different distribation

•f root! than plant* Ia Ufpe^pm^ lunaged pastures.

tealyiM of T«riaa0« of the root «ei«ht data revealed no signifioant

diffwepoe, at the 0.05 level of probability* in the awimi aad distribuUon

of roots betveen differently MiMced pastures (pastures and pastures x

di^s). A correlation coefficient between root weii^t and voluao «M

dstondaed to be •K).97 (^.I.^^ .965 P .982). Since root wight and

volMM mro highly ocorelatedt the volune data nsoro not included in further

itatlit-lwH- inUxsoi,

F.tests on the aaalysos of Tarianoo data, revealed that in every instanso,

depths vere the only source that had a dgaifioant differmioe, and tiM|f mro

different even at the 0.005 level of probabUity (Tables 2, 6. aad 8)«

L3D tests on the root wei^t neans of the depth inars—nts revealed that in

mmtjr Instaaae, the to 4 iaoh insresMut eontaiiied a sigaifiMBtly greater

MMnt of roots than any other depth inerenent at the 0.05 lev«A of

probability (Tables 3, 5> 7t 9). In the elaypan and «Ur i^Uod r«go

idktes, the to ^ inch inoranMit was ^e only inorenent that oontaiasd a

signifio«xtly groctsr asMrant of roots than greater depth iaoroMats*
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Table 2, Analysis of Tsiijme* »f root wights in ttm ©rdlntry upland
range sites of ^e gNMiag intensltgr paatwea*

Inalysis of VarUuiee 2/
SMtrt* Q. f» H. 3» F.test

GSTM 1 0.0957 0.11 n.s.

Aurttures 2 9,^ n«s.
Srror a 0.9100
D^ths 6 37.36*
P X D It
SkTor b 36 0.5690

1. fh* root wali^xta wnre eonverted to grau per inoh of d^pth
before the analyses were eade ho that the unequal lengthed inerenents
eould be fairly oo^iared by the L3B test.

2. The asterisk (*) indicates stf^ficance at the 0,005 probability
levedt "ms.** dmotes non-signifloanee at the 0.05 i»^iA>ility level.

Table 3. Oven-dry root weights, expressed as grasu per inch of di^oth. la
eaefa of the grasii^ intensity pastures on the ordinary upland
nuac* slteet weiglits raqpreeent mm» of three oco^ per pasttore.

Depth (in.) Heavily N»dsrately Ughtly 1/
inoraatent graaed erased grased Mean

0-i> 1.379 1.123 1.431 0,437*
0,274 0.212 0,263 0,083b
0,209 0.112 0.122 0,0i^

12-18 0,192 0,067 0.073 0.037ba
18-2i> 0,138 0.083 0,056 0,031b«

0,024 0,037 0.024 0,009e
36-118 0.029 0,021 0,025 0,008c

t. \ral«Ms idil^ are foUoved by the smbo letter are not
figaifioantly different at the 0.05 level of probidillity. The largMt
value, and all not statistically different from it, is alvays followed
hy the letter "a", L3D (0,05) '^.069
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Tabic Analartls of Tariance of root valghts in th« ordinary upland
ranc* alias or tha burning data paatttraa.

Souraa
AMlyala of Varlanea 1/

F.taat

t 0,05 a«s«
Btfltsvaa t 0•095«^ 0.15 >wa.
Wnt9t % 0.6196

19.7370 31.92*
Txrs 9.17 n»9*

nnrar b 0,6199

U TtM aatari^ (•) iadloataa aignifloaaaa at tha 0«005 probability
UmHi "n.a," danotaa watwirtiirtfUapoa at tha 0.05 laval*

labia 5« Ovaiwdry root aaiii^tat axprattad aa grana par inah of d^jib,

in aaah af^ toBraUig teta pactaraa on^ ardinari' iqAiaad

mga aitMit wdgMa rapraaaut aaaa of tiiraa <wrea par paature.

Oapth (In.)

InarmMit
Sarly
burBad

M 1.197 1.450 1.373 0,447a
kJi 0,258 0,247 0.252 0,084b
8.12 0.155 0,140 0.191 0.054ba
12-13 0.1*3 0,055 0.179 0,04ted
13.24 0,129 0.033 0,117 o.o31ad

0.923 0.041 0.059 O.OKid
0,014 0,018 0.037 O.OOSd

4a.5^ 0.012 0.024 0,015 o.oo6«

1, V«1«M ahioh are follotrod by ih* aana lattar aro not
alcalfiaaRtly difforant at tha 0,35 lavol of probi^ility. llio largaat
alaa, and all not atatiatieaUy diffamnt frem it, la alvaya follovad

br the letter "a", L2) (0.05) » 0,040
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TiOd* 6, JkaaljwUt of vtriaaM of rmt v«ii:^ts in tho olay upland rango
altos of tho fraslng Intooaity paatttroa.

Anoljrala of Variaaeo 1/
aooroo D. F. H. a. F>t«tt

Goroa 2 0.^9^ 9,32 n,s.

I 0.59 n.8.

Bnrwr « 1^ 1.5263
D^ptha 5 9.3182 7.85*

19

30 1.1867

1. tho aatarlak (•} ladieatoa aignifloanoo at tho 0.005 probi^ility

lovelt "o.a,* d«30to8 non-algnlfieaneo at tho 0.05 lovol.

TaU.0 7. Ofm^-^ay root voig^Ot atiqa^sod aa graat par Inoh of dopth,

in oaoh of tho grMing intanaity paatvrM on tho olay upland
rango aitoat nali^a roproaont aoas of throe cores per

paatarOo

Sopth (in.) Hoaylly Modoratoly £i«ht3jr 1/

imranent graaod grcaod gruod Mom

M 1.123 0.7^2 0.5<»3 0.268a
%4 0.27a • 0.063 0.141 0.053b
8.12 0*027 0.031ft 0.100 0.018b
12-18 0.111 0.016 0.056 0.020b
18-2«ft 0.031 0,017 0.039 0.010b
21».30 0.0« 0.0«9 0.030 0.007b

1. Valuea nhioh are follovod b7 tho aaoMi latter are not
aignlfloantly different at the 0.05 level of s»'obxa)ilit7. The largoat
valtto, and all not atatistloally different fro» it, is alvagra foUmrad
hy tho lott«r "a". LSD (0.05) - 0.107
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Wtt* 8* Mgrsit of mttimm of root imIi^ In tlio oUgryn titos
of tiw bomiiv dato pa«t»ro«.

Inalysia of Voriaoeo
D. F. K. 3.

Ooreo t
Itetaros t 1.7103 3>07 TUG*

% 0.5571

1 3.5972
Pz D « 0.6871 1.37 n.'1».

BkTor b 18 0.53*^

1. fho •ftarlak (*) iadiostoo aignlfieance at the 0.005 probabllltr
ImAt *n.a.* denotaa anw8i«idjnjeanee at the 0.05 XeveX.

TaUL* 9* Ormwdry root iitt|^» «qpraa«Md aa graM par larii of dapth, in
aaah of tha boondng data paatoraa oa tto tiLajrpaa rawgi altaat

valfMa r^praaent suna of threa ooraa par paatvra*

D«pth (iru)

liwrawarit

Farljr Late
feamad

OU 0.53^ 0.605 0.367 0.167a
0*088 0.163 0.132 0.0%3b

8.12 0.055 0.076 0.026b
12.16 0.0M» 0*580 0,0<^1 0.073b

1. Valaaa whleh are foIXowad by the aaae latter are not
aigaifioantly dirferant at the 0.05 ItvaL of probability. Tha largaat
valua, and all not atatistioally diffarant fran it, la alwagra foUowad bgr

tha letter "a*. L3D (0.05) - 0,082



lh« ordlnaiy upland rang* sltM dlaplj^rod nor* rariation In tha

diaUlbuilon of the roota than did tha olaar upland and th« oXigrpan sltaa.

Jn th« grating intmaity pastures, the ^ to 8 intfi iaeraaent acmtainad

•Ignifioantlj aara rooia than the2<^to36uA36to46 iaah ianraaMaAa.

In tha tramiiv dda paattircs, the <^ to 8 ioefa iner«Mst had a aignifiaantly

greater root aMmnOction than all depth inoraMRta from 12 to 5^ in^ea,

Hm 8 to 12 Ijtoh inoreaent oontaiaad algwimantly Msre roota than the

inorvaanta included in the 2^ to 5^ in^ depth*

TihLaa II and 13 Aow the total weight of own-dry roota in the grafting

intenai^ and toomiag data paaturaa reapaotivel^, the figurea are rather

arratia and aa prarioiUllr atattod there «aa not a aignifioant diffaraaaa in

total root aMoanlation betveen pajrtnraa* the paroanfeag* of total oven.^

root weight fron eaoh graaing istaoaitj pasture oontained in an* da^li

inorenant ia given in Tal^ 10, and of the burning date pastures in Table 12*

Iftth theae par«anUg« tables, ears riiould be taken in naidng acMfMriaona

ballan depth imrnaauta ainoe thegr vera not tfLl aqiial in length, Haivarirt

the raaidta of tha atatisUoal teata s^ied to the root vaighta ezpraaaad

in grana waXd alao apply to the root weights expressed aa p«r«eBtagat«

ka analysia of Tarianoe detwraination revealed no signifieant diffaranaa

in the oarbedqrdrate level of roots in the sBOderately graced and latfr-iqaijig

MBmad paatarea at the 0.05 lovel of prirtMAsilitar* lhar* was a aignifioant

diffaranae ct the 0*005 level in the oarbohydraU diatribution at varioM

diVtha (Tilile 14^ The LSD teat flbowed that the earbohydrate oontant in tha

to 4 incAi iner«aent ma aignlfioantljr greater, at the 0«05 levid., than aqf

ether innraaanto The ^ to 12 ineh Inorenent oontained a idgnifieantly hif^er

aarbcdqrdrato eontent than any deeper inoraawnt (Table 15}*
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tabl* 10, P«reaitag« of total oiron.dry root wslght in •aek iaww—iit
of th« grasJjc latomltr pui«ro»t anmp«go of tbroo ooarot p«r
yMtU'O*

liAQgO

oito
Dapth (in.) Soaviljr

fraaad
Ibdorately
gTMOd

QrdiiMurf vpind OJ^

8.12
12.16
18.24

54.81

11.71

08.44
11.14

07.93
02.89
03.08

56,54
11,80

06,52
06.66
07.68

06.9^
A\.8£

65,43
12,72
05.96
04^89
03.89
03.42

0.4
4^4
8.12
12-18
18-24
24-30

54.39
19.31

02.35
16.04
03.32
04.09

80.32
07.18
04.32
03.01

03,09
02.08

56.29
14.01

10.32
03,70
05.85
04.82

1. Rtf«r to <1) below tablo 1U

Wblo 11* Total «rt|^t is gnas of afonn^dtrr roots in oaA of tho
gruinf iBtanaltgr patturoai Vtatm mr— p«r pattaro aro
«Hbinod«

Banco
alto

D^pth (in.)

iaaroMont
Hodcr&tcljr

grasod graaod

Ordinary upland

C2.aor Bpland

OJW^ 10.066 07.350 08.619

0-30 06,700 03,610 03.384

1. Hoot waii^ts Doro imtdtHiod to a dopth of 48 in^oa only on
the ordinary upland site of graalag iatonsitar paataraa boaaaae of oi

iat^ng data at a deep«r depth in oaa paatnra*

2« 3Ln80 the aoiX-roat MTM vwa itbottt ona-half tho illWMitar on
iaUgr •itoa aa on <»rdinary ipUiii* ewparlaona of those altos Aoald not
bo HiNto direotly in this table.
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12» HwtmlH^ t»t«l «v«m3i7 ro9t wight ia ttaeh lMr«Mnt «f
tte taraUg d«t« pMtwrtti cf«n«« of tlwMw per pMtar*.

•it«
0«pt)i (in.)

JLawissn't
Earl/

GMl»tt7 vplaad

Claypan

0.«»

4^
8.12
12.18
18.24
24.36
36.48
*»8.54

OJ^
4.8

8-12 *

56.09
12.45

07. 5^
08.81

09.05
03.38
01.87
00.81

73.63
10.99
07.30
08.08

65.50
12.14

06.91
04.00

02.35
05.18
02.23
01.69

46,72
13.69
08.04-,
31.552/

51.50
10.00

07.91

10.77
06.80
07.3*
04.58
01.10

55.68
21,47
12,02
10.83

1. R»fer to (1) b«lov Util* 13.

2. Ew«ptlonally large duo to a Uatrla taproot.

Tabla 13, Total wl^^t in grams of OTaiv-dxy roots in wSh of th« bumi^
data pastures; three eores per pasture are ooiabined.

Satnge D^pth (in.) Early Ute
ait* inoreaant burned tamed

Ordinary upland 0.54 08.504 08.598 10,282

0-18^ 02.959 06.9^ 02.537

1. Root weii^ts were inoluded to a depth of 13 in^es only on the
ol^ypan site of the burning djite pastures beoause of aiMdflf d«ta ct

depths in one pasture.

2, aiaee the soil.root oerM mf atant one.haXf the diawter oa
elaar aitet as on ordinary uplaad, eeaparlaons of these sites iho«ld B9t
ta Mde dlreatly in this table.



tMQT IVMMi fMpI ililWI 4f UMI M
l» iiiiminl

i&fnUClMM* «t th* 0*095

•SiliSiSi
iMm IKte aiiHrtftilir

unburned

i/

fib*

36l^ d»O00d



Tabit 16 ttnam* that> althofii^ not ilgniricftnt, tlMW tgiymt^A %o b«

MHM tiiRidt ia the peroont total availaftjl* oaxlMlgrdbraUt liilwim tha two

girtiTMt Ilka roots in tha Mdarattaljr gnuMMl aabwmad paattva ftalwait

a notloaably hlg^ pai^antago of oarbohTclratea than thoaa la^ lata*

ippim iNvaad paature*

1h« root v»l^t data vara aaalysad In four groups baoauaa aoaw

wMontroUable faotors aaaaad aonanlfomlV la ths data, tealjrsaa of varlanaa

aaA I<3D taata aoadtaatad an data froa tha ordliiary apXani ranfs aitaa af tha

grailag iofeaaaltgr aad bumiiig data paaturaa ara oontalnad ia Tablaa 2, 3,

and 5, froa tha olar Upland raaga aitca of tha grasi3« intaaaitgr paatnraa

ia Tioaas 6 and 7» and froM tha alagrpaa raaga aitaa of tha burning data

paatnraa in Ttiblaa 8 aaA 9*

lha iiiiljaaa of Tariaaaa vara ooadastad on tha root wdi^t data aftar

tlMgr had baan oonvartad to graa* par Inoh of daptti* IMa oonvarsion ma

uaaaaaai'j bafara aaiffai'laaaa oould ba nada batnaan dapth iflarawnits aiaaa Ik*

inoreaumta were not all the siM langth*

ilUMM^ ttMra vaa not a algnifioaxxt dlffareeee in the distribution of

roota throttghoot tha aoil profila batwaaa paatores, thar« afipaarad to ba

Botiaaable tranda. Iharo wm a hlgM^ p«raantaga of roota at d^qptlui baiUw

iaahiaa in the ordinary upland range site of tha aadarctaajr grasad padara

than ia the heavilj and li^tlj grasad pastures, Prerlous soil noistura

ataaraaents have nhoim that the soil aolsture level was lower in the

—iarately grasod paat«re than in the hecfily and lightly graaad paatnraa*

la tha <raaii« intaiMiitar past«raa« pXaat uaago ia probably tha priaarr



Tabl* 16. Percent total crailable oarbohardratea in the noderct^ grasad

ttnbumed and late.8i»>ing burmd paatures.

Baaga
it*

OaiAh (In.)
InOBTWMWt

i total avallabXa oarbohydrataa
noderately grasad Modttrataly graaad
uzibumad late-i^ring bumad

Ordinary upland

12.24
20^36
36-5*

02.592
03,192
03. 538
05.851
0^».252

02.482
03.^129

02,886
03.178
02,862

G3.^ypan and .

ol«3r i^landl/ 07.823

1. Claypan range idte in the late.spring burned and clay upland in
the moderately gnuMd pasture.



faotor oontroXllng tht wdl ttoistnr* Xev^. fa«t that thtt aodwattlj

gTMMl pMi«r« tfontaUMd tit* hiifkiMri ptrttntag* of roots at dMpar d«ptha

it fMtbly th« taaln i*«Raan w>U aol»twr« l«vel is loiiaat in that paa^tra,

Th tha graaliig Inlanaltgr paataraa* root (Ustrlbuilaii «d ammlatian

vara aiiqpaotad to vrnXi, partly fktw tte yaMipaina «t naga plant roota ta

grasiag intaraHtor. lha paraantai^ af roota that at«i»pad gromtli vaa mtgrnMi

to vary in pri^iortloQ to tha paraastaga oT tha foXlaga that wta rawfad

(Gtldiar. 1955)« If tha plant roota in this atudjr vare raapondlng to gmiag

lirtawiity, it vas not raflaetad in tb* raaailta. Root aaaiawlatiena at tha

daapw d^ptha were joat aa graat in tha haavily grasad paatura at in tha

Aa the burning data baeaao latar, thara m» an iaeraaa* in paroantaga

•r roota at daiitha balotr Zk ixMh»u in tho ordinary ^land ranga aitaa» mA

baloir 6 iaahaa in tha alagrpan aites (diaragardine the high pwaantaga at

tha 12 to 18 inch dopth attribatad to a dottad g^rfaathar CUatria gnmotaU

Beeki) tiproat}* Prmnmaa mil aalatura raadinga hava ravoalad that tha

ail naiatara ImA ixmmwi aa ^oraiiic d«|a baaana Xatar in tha spring.

lA tha teming data paatorea, infiltration and avaporation are prohahly tha

Mgtaat factora controlling tha aail aolatttra laval, Q3)a early eiuring hvamad

paatura probably loaaa tha Ml noistura iron evf^ation and raduoad

infiltration, lha inoraaaa in parcfitaga of roota at daapar diftha aa tlM

burning data baawia latar, my beta raa<atad fron ranga plaofta ra^poodim

to tha hii^ aail anialHra Uml in thete paaturea*

n U pr<^>abla that tha raaaon for not finding any raal diffaraoaaa

in root diatribtttion and aaoanalation batwaan paatnraa* was that tha aanplaa

ware not oufficiaaUy larga or nanaroua oaough. Saving an adequate aanple



its* hM» »tim hmm a proldm la root studies, there are several reaaems

root sof^ea need to be eapeoiaXly eaetimalve when th^ are eoUeeted

fna adiTt gnmUmAm Mber« of plant ipealaa are large in the Flint iin«»

•MB in tlie SMe paatare* Over 200 vpealea have been eolleoted la the

Senaldaon paatures of thia st«^ avta, and different speoiea have diffmxt

f»H eharaateriftiea, 3|peoiea are qoLU aiailar within an area «hen grov^

W rmpt titea and grasing intmsitart bat it ia vavy poaaible to hare a larga

tox\> U^iroot in an ooeaaional aan^le. Thia waa damnatrated by the extraaely

larga yarMntage of root ireli^t la the 12 to 18 inoh inorawtat ia the aliorpta

aita of the sldUipniig barned paature (Table 12), mtk wa attributed to

a dotted gagrfeather taproot in one aoiX-root eore,

ALao, mvf aaM¥>lea are needed due to aeleotive and unequal grasing

liveatock ev«n vhtm attaaqpta are nade to sdninize thia effeot, suoh aa

eoUeating at ac^proxiaatel/ equal distaneea vaiMr aa waa done in thia

atudy, lhara wta tlm^ a poaaibUitgr of eoUeetii« aoMi root aa^ilea with

Mrtiiatt la'toil oharaatarlatioa batiiaea the paattirea even on the ataa

naga site. For exaaple, the aat^lea f^ the elagr upland range aite in the

aodarately grazed paature appeared to be exoeptionally olajay fron the 12

to 30 iMt depth. Thia characteristic of the aoil was alao obaenred froa

the 13 to ^ in^ d^ith on the ordinary upland raage aite in the lightly

graaed pastnr*. The peraeotage of the root igrftaaa aoataiaad at the dairtha

af high elagr oontnst ia the «xaai>laa eltad aara a^pa«UUor mCX (T«ble 10).

Ihe tightaaaa of the aoU poaaibly had a Halting effect on root penetration,

the fine, firagtle roota ¥«re diffiotat to reoover froa theae aaaplaa during

the aaahing operation.

Xi aaa alao poaaible that the heavily graaed pasture iias not graaadi



IntlMitlT mmfik t» mtm ittgwiftMat differ«MM to root astribiiUM vA

wamQlstion fr<m that In t^e nsdIertMljr and UsMly grwad pastaros,

ilthotJi^ Wit adgnlfleant. a swam^tat }A0\«t pqfWitaa« of carto-

)i9^bnit«« mi fmad in th* tHv^erstvly si!>as«l Uitwww! pasture than In tb*

aodtvtlliiljr gPWMd lat^-qiff'lJi^ tmmed pAstisre. Tho apparent diffflMnM ws9

•i|MtUll3r nertitfMiba.* betwain «Iig^ and AiQr tipltivl ranso slt«8 i^«r9

« t«tt of aisnlfiemee xmn not oo!y^n0t«9 «n th« wmgUm hmmmn at iamitU

9imA root ^tt(t«rUl* Rren late-j^ppli^ btntlng nay h«re ««• «ltlinii«Btaa.

«ff«8t <m th« root Mrbdhgrdrat* Iwl of raoago plants. Tha pareant tot*l

amilUba.a o«rlnl^p()rata« iwaattra^ naa lower than ha^ oftm IMMr raported, but

tba root natarlal oontalned v«ry fatr plant orovna alMt tha ooraa ware cut

«ff at tha aoU lamS. «h«i tit«gr nara wOlaetai). HtM ennma smmall^r oontaia

tho largsat ooneentratlan of eaartwhySratas, Ito atta^pl Hat Mte to aapartl*

tel fMAarlia. from live roots and thla my here fttrthor lowarad tha ear^

iQrcbi>ate pareantagaa ropcrtad. * .

Tt aottld appaar that a stw^ anKwmt ant! diatrlbntlon of iVIgi

plant roota tn the aoU awd thalr owrtooJjjrdrata oontatst, osnaot Itsaif

,

pMtent aswng^ infcmiation on lAdoii t» 1>aaa a total anilaatlon of past raasa

MMtganent, It la tv^iortant to oonsi'lar aU atidlKble iJifonBatlon vbm Mlltnt

an waluatlon of paat ranpa nanffls««^«nt, and rang* ewirtitlon is ono of tha mMi

lapartant cmmMnMmM aSJMa it talma into aoeonnt aevtral ir^ortsnt factora

auoh as botanical co»>oBitlon, plant vigor, and ftnraeo yiddU

Uo not diaoount IJja valB© of a root ataflly llJisa It la pfo^tfbHa that if

lhara hwl been nora aavara dlffinranooa in grazing inteoaitiaa and raoro aolU

root ooras eoUaotod, pvatfMiiljr ^meim »o>^ 9m growing iaaMM* a

aignifieant diffaranea in root aeight bulwaau pattoaraa wenAA hsra baan foand.
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tkia tlMdr in* IMtisUd to (totwnliM «h«t influane*, if ai^, graslic

«ad buralag have on the ro«t» «f aaUfe mmge plants In the nint RUls.

Rftoi voloae, weight, distribution, and oarbohTdrates mv* deiavMlMd. Hhm

«rfeot« of light, Bod«r«te, and hmfy stocking ratea on plant rootsw
••pared, as nell as the effeets of early, mid, and late-aprlx^ hmdm»
fhree soil^root cores wire collecttf? from two range idtes la «u9i paattflNi^

llMte tltes Here ordlaaiy qpUnd in «U ^ 9Mt«rs^^ v^ImkA in the

IteM rtortrtfig rcU pasttires, and elagrpan in the thrM trandag date pastures.

The oorr^Lation eoeffioient between root wight and Toluae was deter*

ined to be 10,97. Slnee tlM«r wire hi^ily oorreUted, the voluM data were

not inoloded in anor further staUstioal anSlgrtes. The root wei^t d«U were

Mbjeeted to an analysis of TariiiiM itserdiag to range sites wltiiin ^e
vraxing intensity pastures and within the bumi^ iaU pastures* te^l^Mt

9t variaaoe iHHrfwtea ea easli of the resulting four groups of root weight

data indieated the foUoningi

!• ll» signifleant differenoe in the •wont of roots b«t»»<B
. pattmi at the 0,05 level of oonfidence.

2. m rtgirt fltant differeaoe in the aawfc ef iwto bsUewi
««rM or siA>.«Mgpies at the 0*05 l«vei of eeafltawet.

^ 3« * tigaifieant differeuM ia th* distrUbutlon of rw>t9
WM^Md^^the sou profUe bHwew ipMrtwrM at «ie 0,05 level of

» llll^ atgltfiftnt differeaw in depth of root penetration
aad dialrltetleii thmghoat the sell profUe in ws^ pasture at the
0.005 lovel of oonfldeaee.

WD tests were conducted on the root-weight steans of the depth Incre-

wts to detindatt liiiaii t inr—

m

diiy^layvd signifioaat diffmwe in root
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iawilatloo (0,05 levol), m ^Wf Instanoe, th« to ^ inoh iHwrnwt

oontained « •IcnLTlMntly grccUr ano^ of roots than any othor doi>th innro*

Mmt. Tho to 4 ineh dopth vaa the only InaraoMOt that indicated a signifioant

dlff«r«oM la tho aliQrpan and olagr upland rang* altaa, Th« ordinary upland

raaga sltaa Hiniit mt* variation In root dlatribtttion than tbo olaypan ant!

elay v^and sites,

nHwiiti tiiar* ma not a algnifloant difference in the dlstribatlon of

roota throttghottt tha aolX profUo batwain pastores* thara i^pearad to ba

niUaartiXa traada. Hmm >ppan'ad to ba a tfMiWMa in the aaount of roots as

Hm bomifli data baeaaa aarllar, at daptha balmr 24 inohae la the ordinavy

upland rai«a alta and balow 8 laohaa In the olagrpan aita. Tha lata»ipriag

burned pasture appeared to contain more roots than the other burning data

pastures in the ordinary ^land range site. This nay have be«i a reiqpCMBia

to Mil eiatia'a ainoa previoiui aawramnta in the imming date paaturaa

taPa *(n» thai Mil aaistvra Xavila vara lowaat in the aarly«ipriac banMA

Md highMt la tta lat*»apring bomad paatuprea. tbara mra mra roots baSLov

2k incdiaa in the moderateXx graaad paatore than in the haavily and lightly

grated pastures in the ordinary airland rnga aite, Fravloua soil Boisture

wMUMramnta taken in the stooking rata pastures have shown that tha aodar*

ataily gnuHMl pasture had tha lovest soil aoisture lafai, and the faot that

this pasture Iwd aere roots at daapar daptha than did the heavily and

llghtljr graaad paaturaa Miqr aiplain the lonar soil aoisture laval la tha

atoratalj graaad paatnre. %e total, im&i^ of roots m» fpetib&p in tha

hacflly graaad pasture^ on both raaga sites, than in tha andarataly and

lightly graaad paataras ladioating no root growth stoppage raaponaa tagr plaata

to grazing iataaalty in tbata Mngdaa*



Mai avtilalAe easrtxsiordratss in tli« roots mw MtttaSmi end trnj^tm

in tbt oterntiay grased smd l«t«.s{»lng bcomtd i»uiturM« ?to idfinlflosnt

41ff«r««»«, «t th« 0.05 l«v«l, «a« found in the oarbohydrato oontent of roots

lulwila HiMM psstwM on tbs ordlnsrjr upland raaco tits, Ihs psrMnt total

cvaiUbls oarteltydrstos in th« rootsm grsstsr In ths aodsratiSy grusd

Hiwnwrt pasture than in the lct«»S{sriBK %n«sd pastors, t^is was sspssially

nstlsssbls bstMsen the olay upland and t^jtfpm raags sltss iAmts a test of

signifioaaos was not soodnsUd bsosuse of only one obsenrotlon in sash

pasture <m these aitss. Ihs oarbolqrdrjits data indioated that evan laito-

tprtjog ImnAm aaar lover ocrtMtagrdrats XmnUja* titers ms a signlfiottai

diffsrenoe, at tlis 0,005 Ivfalt la the mi sarbohjdrate eontsni throu^iout

the varioua depth inoreetenta. the is> test revealed that the root carbo-

hydrate oontent in the to ^ incAi inorestsnt nas H^dfleantlor larger, at His

0«05 Ism, then anar other inorennnt*

It is prolMble that the reason iJoMn m* m statistical differsnoe is

tlM «aoaai of roots bstsssn the differently tgsit pMtws* was that sinilss

Mrs not X«is and nwsroiis enough* Xt was Also posaibls that the hsarlly

dislribiatiMi and isswalation from the nodsratiajr or lightly graaed pastures*

. It nDuld mpptm that a stunf^ of the anotuit and diatribitttion of range

pXaist roots in the soil and their oarbo^biydrate oontODt, cannot tgr itsslfs

prswsnt infoansation (m tibXch to base a total evaluation of past range

iRiiiagaBMRit* XI it laportaat to ooasidsr aU cfailibls inforaatioii i<Mn

naldng an svalnatlMi of past mcs SMOMiaNHit* mA range oendition is one of

tiM nost ij^MTtant ocmsideratims sinoe it takes into aeooont ssvwal inporw

tont faottn's wank as botanical ecmiposition, plant vigor, and forage yield*



1^0 oat oXmomA th« vaLua of a root ttw^ giaM it i« probable ^at if

CTfttlng intmsity diffirwMc Mr* grctt «aoi|^ mA iBfflolont soil-root

•rat iMT* MkllMUd, pMfarn^ 4)b1i« aor* Uubi mm grMSJig waaww «

HCnlfieaot dlffar«DM in root m^^it b«twen ponturet would hofe b«Mt

fotmd*



mamxmms

13x9 author la grat«fttl to hit mijor pvofoMMr, Cr* Robort M. I|fd«*

fior oritiQlM, and «Mla(Un8« throughout this mcpwimuA a»i for

111* oditing of tlio MBUMripi.

Approttlation la ogqprMMd to Mr. G3.«iton Omnabgr for his WttMiiona

ini hoap thra«ilw«i this stti^« Hutdtt ar* dm to Dr« H, 7. dami, litp*

latogrt! ffifib«rt« and T». I^bmI l« Hlidar for owrvliig on tho aafehor^a

•WittM.



LXTBUrORE CITED

AMmw, A. E« ^9y^ mttOt« of bamlng on SaasM bI«tH«i paHorot, Ktat.
Agr. Kxpt, 3U. Bill. 38.

liteeoa. U, m& U Fljr. 1953* Vogetatlon-wil rslcUonihj^t la
Flint fiiILt UMftCBi pastures, ionsr. Rang* Htagt. 6tl63.169.

- Md C H. R«ri)«l« 1959. Hospoiww of true |»rairl« v^etatieNi
on Mjnr FllBt SUls range sites to grasii% trestaant. BeoX. Itonef•
291I7I-I86.

Qri44ftr, V, ^, 1955, Hoot groiHBt stoppage resulting i>o« defoliation of
grass, 8. 3, Dept. Agr« Teeh. Bid« i1(l2«

8Mtll, V. L. 1962, BumiBg «d gVMiiig iMTMMt iMtttge on slendwp
bluestem range, ^aur, FUnge HMsgt* 15>1^16»

« . and N, S, Umarta. \9^m Bin.ttanees of grasing and fire oa
Vigetstion and soil of loi^eaf pine-bloetten range* Jam, RaiMte MHUEtu
ao 12^1-2^7.

Oqrar. D, D*, and R, D, Pieper. 19^, Fire effoots on blue grsM-piflgron-
Juniper rangeland in New Mexieo. Jiovr. Range Ifangt. 20t359-3^.

fljr* 6» l» 19^, Natural agrioultoral resouroe areas of Sansas* fHUHUi
State Board of Agrio, Report, 65(271 }t126.195.

(k^len, a, £•• and £• A. £^s, JT, I967, Herbage responses to fire aaA
litter renoral on southern bluestan range. Ji>iir« Range Mangt.

HaaeU, D, B. 19^7. Effeet of graaing intensity on plant ooHpo«Ltion,
vigor and produetion. Jour. Rants HHigt. 20t2<)9-252«

Hanks, R. J«, and K. I» Anderson, 1957. Pasture burning and soisture
MMwnration, Jour, of 3oU moA Vfilsr Ommmtt. 12t228.229,

mibart, U Gm 1955. Boelegieal ttnUes of Broama tstaw wd other
aannal temegrasaM* Sool. Msaog. 25 « 1^1-21

lorenz. 21, J,» and Q. R. Rogler, 1967. Oraaisg and fertiUsation affeet
root devel^aent of range grasses, Jour* Saaga Mttigt. 20 11 29-1 32.

MMvirtqr* V. «ad K. L, Anderson. 1963. Bvyming bluestam range—femg*
yields. Trans. Kans. tead. 3i, 66t^51,

" and K, U Anderson. I965. Burning flint Hills range, Jour.
Bange Mangt. 18 1265.296,



OmmltVt C* 5. 19^. VmwUm nag* •aq[>«HjMiiUl unit, Qonald«oii

pUlftP—* MmniUttar of fine, Olda* 9m, of laor. Sott« of mB«o
MM«t. 16i5*1.

and K. L. Aateronu 1967« tlold ro^nsoo to tin* of burnAag
la tju» Kjusmm Flint auis. ^nir« R«mo MuBgt* 20t12-l6«

B« F., and V. A. Toong* 1959* ^ effect of burning on the <^ieaioal

MVMitiM of UiUe UIttOot«i« J9«r. Range Hangt* 12i139-t^.

ftlim* E. P«, C I* indaraon, F« ki« Boras, and G. V. Socoar. 1965.
mffaraat aalMa of anacttig \ilMmtm pa«ture« ^ad km, Feodara*

Daar IVog* Rap*, Kana, Agr» &(pt, Sta. Bol. M3i25»28.

Tiadaila, 8* u; 19^. nio graaslanda of the southara interior of Briti*
Oaa»i»ia« Boologf, a8i3<t6.332.

Itakrar, aad a. Darlaad, 19t^5. Xialda and aacMBiption of forage
in three paatare typ—t an eool^daal analxaia. M>. Conserr. and
dunr, Dlv« Bal, 27.

. 1950* Rffacta of diffarwRt intmisitiea of grasiag on depth
and qoantitgr of roota of graaa* Jbur. R«gfa Haagt* 3*10O«>113*

. 195s. Sanury and interpretation of underground develqpaMnt
in natural graaalaad ocaaaaBltiaa* i^l. Monog* 28t55<-78«

Watwtan, a« 19^7, Datanaliuttloa of total anrallable carbc^iydratea in
plawlai rajttit Rqrt&al* 22t279»290«



A mm » mm m mvm
ASD Bouaan tiiMWiiwiriir

tar

a»3«* Himii SUt* llaiv«r«lty, 19^

MtelU«d la partial ftOmiMBi of th*

ytqpdi'iiwtj f«r law d«grM

^^Jfi ^^^^^^^^

MRaiuittaii* StaisM



tiM «i4Mpr««d praotioe of pMture burniBg in ths ?linfc Hills «t

dUfaring dcUt and the wirtlon In grasing inUnslty obwurred on aiallar

r«w«t hero p(r«vld«d a atisHlua for oootlniMtf iU on theoo Mbjoois*

this stwl7 «tt dMdgaid to «ral««to th« offoott of differont bnndaf uA

gr«sli« trMdatnta on the rooto of native rang* planU in eix paeturet Aiflli

had oafl^ been under different wt treataeata eontinuoualy ainoe 1950*

Root voltwe, weight, diatribnUon, and earbohydratee were determined fro*

aoiUroot oores eolleeted vltli a Qidding's hydrattlie probe* TIm affects

•f Ugbt, aoderate, and heatijr stoeking on plant roots were Msvared, as mre

the effeots of early* aid, and late-sprlag burning. Yearling steers and

heifers grased all pastures firaa Mgr ^ to about Oetober 1.

Three soil-root oores were oolleoted frtm two range sites in esih

pasture. These sites were ordinary upland in all six pastures, el«y ufOMd

im fh« three steeldjig rate pastures, and elaypan in the three burning date

pastures. The solUroot eores ware divided Into dspUi lini'iaHs wa that

root distribution oould be analysed. The soil-root iiierawsnts wire Mtked

in water in 1.gallon oans and soil was wariied froa the roots using a water

hose and a sereen-bottoaed box.

The correlation eoeffioient betwem root weight and voluae was quite

hi^, with a value of ^,97» fh* root weii^t data were subjeoted to an

analysis of varlaase aseordiag to range sites within the stookixig rate

pastures and within the bumisc pastures. inalgrsM of varlnwa

•saduoted on emeh of the resulting four groups of root wei^t data Aowed,

at ^e 0.05 probability level, no signifioant differenee in the aaount of

roots between cores. ttMl|iss< silly, there was no signifioant differwioe in

the total «mnt of roots between pastures* Ms signifioant differsnse waa



t

Aown in th« dlctrlbotlon of roots throuiihottt the soil profile bttw
patturas (pasture x depth)*

Depth or root distribution within each pasture was the onlj womt— that

eu sigadLfieaiitlj different and it was ei^fiesnt even at the 0,005 lerel*

LSO teats were eendvsted on the root eeight seans of the raricriLS depth

i—raaanie to detemdne %A)ieh inermeents exhibited signifieant difference

In root acmcrolatlon (0,05 level). Jn every inetance, the to tmtk

depth eontained a alfnificantly greater a«otint of roots than any other

4it|vlll insrenent*

AlthoHgh there vaa not a slgnlfieant differmoe in Urn tflvtribution

•f roots bslwitt pMtnrea* there ^9«ared to be notioeiftile trends. As tiia

Hnrtm data bssswa later, thera ippairsil to be an inerease in the anount

•f roots at depths beXov 2k in^es in the ordinary vpland range site, and

below 8 iMhes in the alsgfpan site. There appeared to be a greatir anouBi

of roots belov 24 Inehes in the noderately erased pasture than in the

heavily and li^^tly graaed pastures, in the ordinary upland ran^ site,

althou^ not in i3» olsy upland site, fheee trends maf have been a rei^>oiise

to soil iDoisture, Arevioas aaasttrentnts taken in the homing; date pastures

have shown that soil uoisture levels were lowsat in the warly-sprinp bttmed

Md highest in late-spring burned pasturee. '^il noistare naasuf saiiwits

taken in the etoektng rate pastures have shotm that the sodcrately grazed

fMUrture had the lowsst sell nolstnre Isrvel*

Total available earbohydrates in '^e roots* were doteniiBSd sad cowpared

in ^e Msdsralaly grasad aad lata-sprlnf bemed pa^txires, m sittnlfleuit

differenee, at the 0,05 level, was fotmd in the earbohydrate oontent of

roots butweeu thaaa paalnree on the onMraar upland rai^e site. There wu



a significant differwice, at th« 0,005 Iwrt, In the carbo^ydrat* mitlt

tJorouftlxottt th« diipth iaarcMnt*. A LSD t««t r«f«al«d t]i«t tb« oarbohjdraU

contort, la th* to 4 iaoh insnaMOt was al^nifloantljr larger than ai^

etb«r Inoriaat at the 0.05 Ural.


