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'.the tem shelt~el:t as. u0ed in thie thesis. applie-s to plMtmga 

consisting ct one or several l"OUa of' t.reas and having l;lS thair primr, 

l'Ul"POSG ~t!<m of fields against the~ the t$l*m 1n it:s general 

wage might also mean narr:w .and rel&tively short plantations estah

liehed near £arm bu.2.ldmgs,1 to provide ~e eomt~ble living· and to 

save on the co~ of fuel and teed,. ~a around the tarmhon:se also 

h&va a higl1, eathetie. !mportanoe. 

Planting of shelt.Qrb~ts in: Oklahomans in the othEtr Pmi:rl,S! State3 

began ~th the an-1va1 of ~ly SGttlem in this: region. thac Cla:rk,e... 

Mel~ Act o.£ 1925 serval to aooel~w farm tree planti:nr by FOviding 

trees-. labor,. and teehnical as:si~ce too the earljt .$e\tlers,. :iiawevGr 

the la:r-ge seale 0%!.'ganizsd pltmt.:tng ·of' shelt.~belts t~. und~kon on];y· 

in th~ middle 19301s .as a result of extremely des:t.ruetive windatorms. 

Econoroie dapre1JS1on st!ml&ted tbs G~nm:ent to r~teve un~oy. 

ment by 1n!:~iat1ng large 8001& planting in crl:tical al."'iMS fff' the ~id.e 

Stateo. The !Tail'ie Sta.tea For.erltl:7 mject iru .authomed by the 

Congress in 19'4, and ill tho spring of 1935 the first dbeltel"belt. ·~ 

plmlted near lt.nn~~ O:..lal.1~. 

Tho area 1n wb!oh trhe project ooeame eff'eetive, kn.mm as tbe 

shel.terbelt zone, eompr:ts,ee, a ~l:t- o£ land. apprmdmatel.y 100 mllos tdd,e 

mid 1,,.150 miles long, stretching from the Canadian border $Gatb\1ard into 

·northwest-em ~$. The axis .of the eheltel"bsl t sone roughl.y· follorJs 

the 99th me...-idian touching Imv.Us Lake.,.. Morth Dakota; Ml.tcllell,, South 

l 
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lktk:ota; L(;itlngton, IiJebrad!:ra.; Kin:zla,.v, Kansas; 

L."'lg in. PlshBl:' County, T~x.as (Figm"a 1). 

Th.a shclt,:1rbolt zone :is ooni'iiierl to th0 ia1"'(:Ki of tra11Qit,:ion bet1-reen. 

the m1~ p,m:t:rle and the short gra;:;o p1-ain3 (!<'i0!U!'e 2).. Tho olima.ta ot 

this :rer:Jcn ranges from semiarid t,;,c subhnmi<l (13).. Preclpitation in 

the wostom p,-:l.rt of the zone varie:~ betwee:n. 16 inches in the north and 

22 inehfJ~ in tha south, tmd occurs r.10stly d:uring 't,he growing season {.3/,., 

51}. In the Oklahom~'l. part of the sQne, distribution of pree:ipito.tion is 

.. Huch of the rainfall occ1.ti~s eith,lr :ln ..,,r,ey mniu.1 

of h.o~wy f1'ltt,;l;"'tns.. Both t;irpet'1> of pracipit.stion are of 

o.f d:rcueI1t (lJ). 

average a·i:m.u,al re:t,a of evapor.;1t:i.on from free ,su.rface. in ths 

shelto:;11"b:2:lt zc,ne varies from 29 ii11.~ho::i 1.n the n,,rth to 56 ineb2e i..11 the 

Fiatm.~a.l ;5:t"OHth of trZies iz:t the slr~ltf]rbelt zone is cr;1nfinoo to 

strea:n c(ri.!rr:Hts, ctlocV®s, and l"a.ViJ;;e.~, and 1::miy be divided into two t;y:pes.: 

the h;,tdroph'ytic type and t.:he uplend type. Hyiirophytie: plant eov.mn:w.i

t!es,. imed!r:1toly bordering water, a.s &long perfi1anent or int~rmittent. 

stream~, resemble the lb".:ror flood. plain oonmurtitie,s of the 1eastern 

United St.,ate,3., They e.re r,iore un:i.i'orm ilS to spct!:!.(SfJ and general e'.t>..til"

actol" thro~ho-..:1:t the -3:i:,ne than are those of' tha other t;Jrpe. Tho borders 

of s.treans uh.ion haw an ubu.."ldance of wa;ter for at least .a f®W inonths of 
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f'~vlea,, blnek i.dllol:r .s~ nl1:£Q !~rsh~ peaehleaf willov ~ 

:nmtm!lloifslti iim.Gl"ss• • easterltl eottom.r.'JOd P~iii 4tJ~ffi ~-~ 

i)uQ't.~aq;a w,.um:11fU0Jd.a. P~~h-t 1."0l(0lder ~ ~do L .. ,, ~..on l~ltton

buah ggpi~ 2.Mic.sW11 L., and. an oorl;y e~pe fiv~tam.en 

~nk 1;au~ .It~ Pall. 

tloodJ W£Gtnction of tho ·uplmld t~& is li..~ted to the UPP@." flood 

plain$ of otroams ~ homering el.opes. ~ ~ slmiba .of eeolo~ 

importance in voodland CW'~ti~~. of the up!mld type ~ tlJOr southern 

port of tho :rono (O!'".laho!Ja,,, Te.xas) m:•e Ame1•ican e~ JOatm Rsri9.QDY L.:, 

natl.eat hw:!tbet'ry Q§l.ti9 mMSBlrnta. Tore •. ,. western soapb~ §an\~ 

drmondii ~,.. and Am.• ektm..l:t brush Jitnm .w?dQnii (Greene) Rybd. et 

W!J.s a;LJQbn;e lfu.tt,., honey mestraitG £E2fi$liiJ julU'.&Q;m YA£,. Lt-+WXlulS 

(Ton.) Coekerel.l,, and ~ oak @»!EU iMlDdlU Rydb. Lees abundant 

er rare In occurrence are eas.~ roo.-oedar i!mdRIW§ DEil~· t., 
little tftllnu.t. J!yeJ&w! Yf!m:.9Si!:Rt B~land:tev• bur t'8k ~ m;mmm 

riichx • ., poot ·oak 'atJaE~am m2~m ii!angenh., ~eal poet ~t t~UGl:'!9.§ 

~;ta V&£a .§~:lits, .blffl:k3adt oak ~l ~-Ma~, 

green. ~sh ~ ~;;awn~ Marsh.,.1 black wlmlt. ~-~ L.,, 

mch:btnT;f !t£t%J!. sms»~a t., ibllGri¢3n plwn ~ !lfP-:SAIM m. 
amenoara, sum. bi.mnlia imoo,lr1Q ~noai (Micl114) Pe1•s111;" Gbickaoav plum 

£ni1U -~silJris. Mars!'l.,. Y!Orbr.S ~t 9utmm: mmnqm, !'uo!!.l.,• and 

eomtlOB ebok~ ;lY!li,i !1£~ L., 

l\rti.ficial plwlting of ~. first, as indepontlent tmd~3S bf 

:lndiVidual farmer$,, and later in COOpt.l14ation tdth the GO'W!~t ~ulted 

in inwoduction ct a nutalmJ" of species int.Q the Prairie Stat0:s:., 
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Planting has: also brou ht about native 

a ies. ong the fr entl.y planted species were: cottonv.ood Po~ 
""f"in ~ 0,.lrf',..f!. ~ 

&ta~Ji !}ode, mer!can elm,!. 1ber1an elt:1, tTlmus PPT J f L." hon ylocu.st 

Gledits3£! .triaean:t419;t1 ~ blao locust Robinia nsglac1eia L., ha ber.ry. 

n tleaf hac er:ry, boxelder, bla walnut, north n catal 9!WZ 

L., 11.ktre All?J&ia j1tltbnsm Durazz. , ailanthus Uanthu§ al1,j.ssi · 

(Mill.) vingle, apricot, ~ umeniaa L., oaage orange };faelua 

P9N,(S§ (R f.} Sebnoid •• green sh, desert villow Ohilops1J} lineAdJ} 

(Cav.) we t, eastern red cedar,, ponderosa pine P!mis pqpdat9!§ W• 

s a result of expG:denee gainod during the la t 20 ~s, t 

original list of recommenled speeies ror shelterbelts has been consider-

ably modified. s ies (American • hackbe?'J."y * desert will®} 

ho.va not been used in ree"?t 1 rs, while the use ot so othe 

( talpa, Siberian elm) has been drastically curtailed. 

Tbornles honeylocust Gl§ditsia tr!acantb9A t. lnerm1s (L.) ?,abel, 

continues to planted in large numbers. H~ deterioration of this 

a ·:es in rec :t y s bas c1"Qated serious doubt in regard to its 

qualitie and value in kl.4hom sbelterbelts. 

Smee honeyloouot constitutes th object ot this study so inf"or

tion on th natural range, dist!"ibution. silvleultural requirements 

am the us.a ot this S'PGICl.EtS is ofter 

coording to Harlov et al. (37), the nat.ural ra111le ot honeyloeus~ 

QQ<lil§ia tmean;t.hos L. eovors tho ea tern r.alf' of the United states 

th the exception 0£ the South Atlantic m Gulf' Coa tal Pl.a.ins. It. 

ll s: almost entirely outside the aheltorb:elt zone. Thew tern boundary 



ot the 

tern 

lt is 

not as 

e is locat in th outhoa~ ~ Sou · 

lf' or brnska, and the .. st rn part of Kansas and Oklnl1 

'M"Onlll'llo that the- origine.l na.ttua.l o.r honeylocust 

t t des.ori. t, 

1 throudi plant1n 1d hrQl{Jh oeoding lti ted 

t s (36) . Honeylocust is not e a t It is cor.llilOtu.y ~ 

7 

• 

al.aig streams or on ottom'l.and,, ortile soil. It occurs singly,. or 

tter in .ll group..... rly stcmds are found only in small 

1 especially in outhorn Ind1ana and Illinoiil. 

thornless Vl:lriet1 or hon locust gloditsia trlacanthos r. iJielm!s 

(L.) 1 ubicb is preferred for t1on eJ¥i planting in ahelt~ 

belt occurs naturally' in t ,o T ss Valley (45} • Honeylocust s 

one of' the st f. vored bade t es in the eastern Unit d States. 

lt. al.so s been 

e one of the 

blae locust. 

ed · Gly in el belts1 vhere~ 1n moat c a a,, it 

llest l"OYS, lm tdth cottonwood, Sib ri and 

In general, th rerults or shelterbelt plant.ing indicate the pos-

sibility of groving tr on naturally t ass site (59) . Bev-

-er serious lo 

last 20 years point to tho necessity for cnretul. selection of g~.~ 
am pl.anti sites as vell s to th noecl tor ttor inf "tion on the 

· bj ct of tre pl.anti in the sholterbelt zone of Oklah • One of 

the i te probl 1n the tom part of the state u that, of 

on locust val.. 

During the 1ast ti lo of 

vigor g honeylocust in shelterbeltn have field 



s 

in bolto ..,, abll ed some 15-20 yearo ago at ticies be very 1-tn!'~-. 
lt 11 t1CO&pted by rq obserJers as en inevitable re..., tl.t of la 

or choico or tr. · sites in the rl:, ya ot the 

Pre~~ a porhapn to h sis on the q ntity 

rather t . the quality ~ don in th e.ayo ot economic cy. 

-.,ucb species a" lnut-1 pine.,., dc:::ort. ill.ow, oth ra 

Gd now s c nly as bet ~ Ol th other oond honey! t n 

oonsid s ono of tho mor, reliable species able to vit: ._ 

bl& grtlW"lng conditions, poor lt:.nd, civl o ot t: is 

on yloct1 t , , the li3t o~ cies e. ilubl.e 

wld be n sorloua loss to hel torbelt planting in .~lahot!Jll. 

Llrn':n'f"'lm·ra reporting deteriora:tion of honeylocust in Oklahot:a 

helter ilts could f'ind no cause and haw given no son far high mo 

tality or this specio& 1n Ct'Jnt. years. 

CllU'" of the importance of honeylocust 'in Qdnhama shel.terbelta 

and of its potential quallt1-s s a farm t:re&• t.he· probl o dot.er

~~1ts the cause or cauoe$ of the deellno 11'1 quall ty of' honeylocust. s 

underta en. 1n 1953. re ~ cit1c~ tho proble With vhich thi ... 

deals th a study ·or tho compara~ve beba111.or or 

honeylocust, vit..'l the 00$ible causos of ortalit7 run lesa ed. vigor, 

am 1th :the ans o£ 1 · OVing surviWl om growth of this species 
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eepite the edstenc of ext.ens1ve literature davoted to shelte-

be:tts, littl ha be · written on the . ubject of behavior or 

ini1vid l s ies oft ea used 1n s terbel.t planting. Since oeoa-

siancl poor perto · ff honeylocust in th l t fev ;rears might 

been eaue arr, ot number of environmental ftlcto:rs, this revim.r 

inclulee liternture \olhich deal.8 v!th 'V'arlous a cts of sh lte.rbelt 

growth .. 

Ra M deterioration of ti row of honeylocust in ·o Bhelte~ 

belts in Oklah bns been at.tribut by a few observers to ace 

t1onall; sever drou~ts during t ye ot 1952 and 1953, T 

jorif.y of sbelterbelts in Oklaha 4l'(3 located in. a zon of low 

cip1 tion (l.J) it a concei ble that lack ot sui'fici t ist'll?'e 

bas one. of the i.mport'Ant dir ct or iuU.roet;. causes of deoth and 

disintegration or~ • Hovever, abumanoe or lam of moisture depends 

not only on th cunt and distribution 0£ annual precipitation, but 

also on other elenenta 0:t cl.it'ate s vell as on soU,. top.ogrnpqy, 

eEpOBUl"e, c titic>n, and obably other factors. Observati<>mJ o~ 

shelterbelts by R. P. ells* t~ ~ y, s indicate tmt the high rate 

ot honeylocust ~ty ill <kl.ah gan s veral years before the 

OCOll1T C Of the oriO!lS drought or 1952. 

Obse t.1ons on d trimental. ettects of inadequat on 

9 
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C$ blia . r port d by 

er • l a St (5) direct carrel tion tw th 

ty p , · roporte,_ t t {;!." t or 
in of' . olpit tic- ng f'rm JO t, 50 pera 

or ti-_ 

1na •me 

he Soll Cons r 

s al:' f>"OO lly UllS 

Ci tatio, hi.Cl est 

P nt.ing o.,. o elter el ts 

un O ( 95}. alw..i .... 1,1.,f:jjU. 

~.1..11J.\:>Y. in Colorado• 'yvu.u.nz;,; • 

a .exico (77) . 

The 

tion or trae IITT"r'ILl!T. 

_ci xi ion bov 

not 

lt • Th 'oil 

triet to 

_:uU ..ion i at l 21. 

ti 

ted 

s · , tle B 0~ 

or re!!.ks be=us .... o:t 1 

~OU• 

C deli . tod. by i G of 

(95,, 75) s ll 

anti ty or a!lllUal prce.ipi

v=J,...;«.,..,. .... , yet Within a zon or 

1~ to a -

(2) round no 

t.b.e runt of pr pi ti.on 

ineh • n nsidE!t"S, s do 

otJ s, di 

twe n 24 1 

pita ion rticu.1 rly the ilabil.i'ey 

t.ing, pri ify spon-

1 co s Gr -£ ure of 0..anting. Aver ~ l 

eoipi tion · ono docs not indicate the equacy of va.ilable 

This is t southern t 
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.fff1~T'Al?IAS in 1e ~ · tj.o • Drought in Okla 

occurs th 

1934. tventy .. ix 

n 1895 a 

have be 

Prolo 

the 

rlods in 

n v go of ot 

m.-aau1r v ... ceptibillty 

ult :tn death or -t e 

(2. 34). ~ • 1n 

ury by ~,ec,:,e 

(5). B et et l. (13) e id ' drou. as oc,~u..r.10-1.HM 

ell odieity in their oc:cnr~r--.:n 'Who h · 

not, dr t 

l ge ,,,n,nne.·r or tree in 

D1.tficul _es 

n r pon ihlo tor 

terbelts. 

in th "Z s 

or lai, ci. tntion in t G eat r cgnized 

- ...... ,er 1n siae, lm 

nt 

tion (ll} . 

(32). T: a 

in vi r, and bn 

ing on tcs Yi.th 

. ng w:xlor thes c i ti.on 

1 r istanco to ad r 

-Jy,;J.t of' 

In the Great P.Lai.ns, soil nd1ti s a rently ve 

the llnntlc 

to~ 

0£ 

oils 

!nfl on urnu-r.n 

to Zon (95) only 5 

inoa le o su :rt g t 

39 pare t ve cl ssif'i s "di iwlt•. .::,0. . 

uneuitabl n ar "dirt'icult" do cot f: et 

cughaut t (95. 4 ). :i.: .., ........ _ o these e 

:vy soils and alk 11 spot.a (34) .• 

T and d h or t :ble. lnyer ot soilG h :v a tro 

intlue co on tre or ( 84). onounead i f1 ·ncoa in the ~ 
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oum.~l . i.trlbU bl to ditteren 1n oil ·tm:T.lll:-e 

f. siev (1. 2) in bis Sl.U"Vey of Oklallotle plantations. 

Ha,.~(:,) otudied t ere tionship bot n son eharacterlsties 

tre develo n-t hat. high c1uy content is detri rtaI to tree 

~,.,,.._..,. Sim.iltlr ob tions on the effects or h soils we e by 

o .ters (l, 2, 51, 59). 

el.le (84) s obtm d t per Ml.it.:, of soil j; one of the 

principal fi tors atrecting behavior o£ tr s in the shelterbel~ one o~ 

...,....,il&Ai-· lt states t t to UttMUL~ cc·· aM tree growth t 1 st aix 

feet of ner:mea , and tlwr ore i"ield windbr miould 

contin to soils or c . s I, !I~ nd III (76). 

Stoeckeler and te . (69) consider san(ey soils s oviding gr tor 

.stability of stm"G supply than bec'lv1or types of soils. In periods or 

bundant rainfall. ter ia in lor :> and t-

dept.h in oils t in tine textured soil Mo nent o:f w ter 

tram the surfnee downward · to dee r lnyGra in heavy soils i& alo • 

the top l yer of h soil dri 9 out it ght 

d ture becomes in available to the treas.- This nev is also shar 

by Dcdrov (14) who obs that t.h quality of tree vtb 1n t lOllar 

region or the Volga d s ont · ly on t e meobanicial properties and 

ist.ure content of the soil. cording to Bodrov the soil- iistur 

relationship be rticularly impart.ant \tdlon plantations attain the 

0£ 20 years,. and the · ems tar moisture s rkedly :1nc1'e o ., 

t-lilde (87) on the other point s to the importance of' fine soil te-

rl.al tor tree grouth. He st tea that the higher the amount of: silt 

clay, tho great r is the cointuro holding ca city of th soil. Thi· 

observation s de in reas b ring natural tree growth. 



Plant. i clo l.J eor la Vit ch cal ot 

ore t soil • 1ld (87) conside chomic praperti , of · oil to b · 

Hov . 1n the Great Plains .rertn-

ity of soil is a 1£ ar• 11 tin etor 1n the s.nrvi l of 

abea.terbelt tr&ea (2). 

Alkali t . h "' already been tion d as · ble of su.1:1oort,1 

tree • In thi c action it otght also be w . t-on1ng that 

in Ok oi1 cl.ion ordimrily i not unftiw bl to dooiduous 

tr&ee. dverse ttects -ot soil r c:tion on m. uo s shelterbel.t. tree$ 

begin to be felt wen pH exceeds 8. o {21). Signifioantl7, h 1ooust. 

is on of the st alkali tolerant s ies uaecl in Ck.&,CU • ......._ shelter-

belts (2l, JS) . 

T elenm.t. ot eottii,e·tition · :vs sn important in rea:ara to the 

rob or vail ble o1sture in tb helterbelts of 01'"..1 hooa. As 

nted out lier, the helterbelt sQne 11 in a region <:,f lov mmnal 

1pltat.ion (Z? inohes to .2S inches) and high te of evapo_ tion. 

Loss of iooisture through transpirat on by the co . ting pl.ants 1s likely 

to redu tho mmt o~ e vould be awilablo to 

shelterbelt tr Cultivation of' :young plantations 1n stern 

Oklaho , pecially in the early sto.g o~ growth, is neces . to 

stablish succ s1'1lly shelterbelt trees. Literature on shelterbelts 

repe ~ Ulu trates !J.u.re · ot tre& caused by 1 o£ 

ard cultivuti Aecom· tot unns nnd Stoec eler (59) ttadequate 

cul.ti tion is the t important Single f'a.etor in det~ing suceos 

or£. iluro of plantillg in the Plains."* ta f'r 293 be.1ts, 

*uou ar tho Great, PJA1ns Sholterbe1ts. 



coll 

cul.ti 

or gro 

by rg in 

been n gleet 

n culti 

t Plains (30) al.Do ind!-

·. u of cul.ti Uon. Sum 1 or grfJen h und cultivatio 

8S narc.an 

ln ddi ion:, hei 

Meet t of tr 

oncult1vated lta t s onlf 51 

o\ltb or tl'oes in cultivated pla,n . tio 

in tho nonC".Jl.t1 ....... ,,..P!IC, 

fo cul.ti 'tion, rq farm failed to eare f 

r :.rult 1 fail of' t pl tio 

~· trol of compot 

an tin ll ci ~rgod with tecbn:!eal aasistanc to r 

·-,;a,IW. a thorough ..-.e.nn,~t1on of the planting site· ell 1n ad 

r 

e or 
ting. 

pc:riedic di.a e t 

l t 

pr ctic is to er te ore abundant. ot s..oil moisture la 

to lo by ollrriinatin C getatio 

s oing of t.:r rid shrl.lba' nt factor in pt' 

l of .. ing ore isture vnilable to th I .coiving 

C sid blo :tt tion by G lt rbelt t oi ns,. Solution of this 

th fl that n inc,L se in cing whil.o 

fnv-01"ing in iv.ldual troos ces the ...ii'f'eotiveness oi' tho 1~ and cor-

tainly 1engt tho pericxl nooes: 

It al VU,tj;o,.u,;a.ulJ the riod during 

to create a closed vind barrier. 

ch aulti.vation of 'the pl£mt tion 



m t oo maintt\in(J:l. 

Th~ Si aing or tr.ees a:mnot be viewed in pro;par pere~tive mu.asg 

certain ~c~r:tstics and g.rovth habits or var:101.1.s .epeeie s &re also 

consider«!. ailw.-0 to consider theae .faat:0rs has undo~ con

tributed 1n th& paot to ·euessive evmpe,tition am.on« ire.-.. Up tl.iA nov 

m,ac:itlg or 'tr.s in ahelt~rbel ts ha~ mnged: fitom 2 fee,t by 4 feet to S 

f$et by 15 feet (3-.3 • 34) • C:tose ~ing of 4 teet- by 9 fee:t; vns :mg

gefif.ed by Yeager for North Dakota (94). Ba~ (ll) rooo~ed spacing 

of 6 root ·1:v 6 feet, and 6 f'eet by 8 feat. 1n pref:f.tt'&nee to viii · r , spacing 

be.eatUJe the f'ormcr would ,5horten eultivation period and induce £aster 

n4 - rlia- ct-<l\ffl clo&'ltre., ~ta based on speri. · tal 

ev.ldeno and ~ by Gi;ol"8$ (33) eh.ow -that in the northern Pldns 

~a-.rtb Di sumwl ot ~M ash doe.l!'ufied wii!.h the inC?"eaSe 1n $pa.Oing 

boom 4 fest by S teat to 6 fet:Jt b;r 15 teet.. Excessively close. apaaing 

(2 f'eat by 4 fetlt mld 4 feet, by 4 feet} o ponderose. pine: on the o~ 

htwd t"esulted in poorer growth and survi-val of' tl-~. as ,com~ with 

the of t.re spaced 4 feet by S feet (JJ}... Spacing of 6 teet by 8 

feet, e.oo 8 .feet by g fet1t haS, betm recommend~ by JollllSiOU and Cobb 

{48) • Strong :sentiment :against close. spae1ng ws voiced 'by Barrington 

and Morg:m (J9) am Dete?'S and Scht:d t~ ( 20) • Spe.oing . fl'V'efflg;l:ng -8 feet 

by 10 feet• or ~'WWlt uidar baa been l'ae~nded by several workers 

(~. 59). In Oklahoma there has alftO :tie• an increase 1n trea spacing. 

'rh«. first shelterbelt planted in l93S by the Fo~, Sa."V1c& n~ Mangwn, 

eon~us rot1S of ~& apaeed 5 f'ent ~t, while in more recmt pltm: 

1ngs the avarasa diatanee ootwe · tuo adjaeent us is £rem 8 to 10 

feet. Acuncl'ding t.o Johnson (47) ewn this Wide:- sptt.,oing n~s to be 

inel'easm 1n tlte drier pam of tho ah~t&rbelt zone. One hundred 
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square toet ot co per tr is the mini ted by Johnson torr 

s ies. In tom Col o vindbr s are being planted wt th 

rcn.rs e oed tram 12 to 16 toot apart (77) . 

Requi pace can hardly apeeted to uni-

f the C 

qu tion on the essi'Veneas of' trees 1n the t\d,jacent rous. 

Aggresm.w s 111 th 'W'idely spreading OlUVDS or roots, suo S iberisn 

or O are likely to intorEere strongly 111th growth o£ 

other el ly lo ted tree& (4?, 6). Honqylocust n intol t 

ioo, might be adversely af'foet r by co t1tion vitb ggressiv 

ne1gnb 

Choic and arrangement or tre 1n shelterbolts been governed 

~ b' • two factortlJ adaptabillt.y of s es to the oo tiw plant-

ing site and rate of' growth (61. 59),. Considerable itl.portance has 

ttach to the armnget:ent- of species within an individual shelterbelt 

This was based not o · ah u n the po ble ffecta of t species on 

ch other~ upon th expected m~ of growtll am the· ul.timn:te hei t 

of trees. The hortest,, slow ving pl.ants (often shrubs) . 

ed row vbile the ntially tallest t:re were planted at or n r th 

ddl or the bolt, thus giVlng the belt th fo of vi.th the 

highest point o ewhat otr center (61} . Structure o~ t a t vas 

thought to particularly ettectiw in lif'tin the vbd current and 

eareyi tt overt protected ti 

H yloou.st ~ one or tho, .taster gt"Ov.1ng s !es., vas lly 

plant next t-o such trees s Cottonvood* Bl.ac'l Locust atxl Siberian elm 

(61) . ing outgrow by its neighbors, intolerant honey'loouut often 

failed to dewlop · vi orously a& 1 t. vould bnve 1.t planted next to less 

_ aggressive s e1es. 
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Pr th ·· ey o-.it et of t 

before the ott!cial innuguration ot the Sholterbelt Project,, hooeylocnst 

s one or the most popular ies far planting on th PJs.ins A 

report or l.894 £i"Oill brask lists hon.ey'looust one of tho s eioo 

that. oved to be veil edapted to planting in tbat State (42). nothar 

olil report from s tello of the rapid ~ ot honeylocul1t , of th& 

wlue or 1ta timber, d its freedom of borers U.2). 

Obsor'lations or 1930 at. th" u.s.D •• Belle Feurobe (South a) 

Field ct :tion, s that. or l4 spec1eo planted 1n 1939 on.11 ::rour 

species survived. These vere honeylocust, Russii n oliva,. Siberian 

tree, ro red cedt\r (89) .. 

I the original out.line of the Sholterbelt. ojeet (61) honeyloeu t 

· s reeo Died far Texas,. OklAho • Kansas, Nebraska, an:l Soutb Dakot 

t only on ~imental basis tr pouthem he.lf' of' North ota. 

Tho spec.ins was S'.lggested for planting on ll kinds or soil ex sand. 

In 1932 the F.oreat Sorvice reeo ndod the use or honeylocust in e ey 

otat of' the shelterbelt zone (74). Durlng the same period Ware (81) 

suggost own re genare..1 use o~ honeylocust in Swth Dakota. However 

ln a recent µiblico.tion by the u.s ••• , honeylocust ws drop d fro 

thG list of rec Med a . e ror the northern G t Pl.a1.na becau e of 

t.he h , losses l.f.Dd ewre injur1ea eaus d by the susceptibility of 

honeylocunt t,o oorly £all f'reeaes (34). 

Honeylocust as a elterbelt t o a pears to oo pop;il.ar broad.. ln 

Hungal"'y and Russi this ios is ftlvoi-ed ror bedgerOlls because of its 

resistance to dralght !.l1'.ld be oo o.t th esence of lcng s rp thol'i'JS 

on it branches. Ia of hnrdiness ts its use 1n the northern 

df,',a~s ot Russia (64). An add! t.1one.1 in.cent! tor planting 
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honqlocnst in Rus l1 in the po sibllity 0£ harventi.ng f ce post 

at an early or tho tr . • npol t tAtion 

(south rn Russia) onoyloeu cut ve rs aftor plant Bar-

stad stems r soon replaced by vi ~~ .growing sprout and 

su.c:ters (79} . locust we rec med also for the Pa in 

ylocust 1a midored to b dapted to a ry yjd · ot 

site conditJ:.ona. ~ a prospectivo pl.a: ting site 1 tall suitable. for 

. es, rnoylocu.st iJ G likely to aucceed aey other species. (3) 

rding to Harl et al. (37} hone11ocust pre er rich 

botto . or soil., ot !!mast:one origin, but is able to survive vb 

plant iaavhere.,, o elally in the Plaina and Prairie tea.. Illick 

(45) 'W'Cllt tar a to tll.re this tree will grow almost .anyuher 

da tability ct o l.ocust o benvy soil& of uplams and bottom.lands 

· 1"(1 rted b7 Johnson Cobb (48}. Rooe;rloaust is not exaotirig in 

i · s qu1r nts,, however on r gmvell.7 soils growtll ct honeylocuat. 

1 · , nd tho tree newr att b 1 rge size (36) 11; lodGro.to grcr.rth of 

honeylocust on u also en .nerved by re (81) • Vyssot.aey 

( ) o.dvi... gainst plAJrt,ing h eyloou ... t land char. eterizod by dry-

ness or r.u.inity. such ext.rew.e dr,yn es seldo oc.oura in the Gr t 

Plains s elterbelt aono. Shelter olts as rule are not planted on 

alka soil. Vyssot.Sky (SO} . lso found, tbP-t. ttor a riod of 10 to. 

JO y in t eylocust v s begin to dry out a 

result of u . nd gra invilsion. Usually the trees are then cut dawn, 

and s id tho start ot a n v.lndbr, . • 

at ptabillty t o vo::riety of site nditions dr t 

sistance is al.so stressed by the S<Ul Conservation Service which lists 



it am<> the ll hardy trees in the outhern 

P1M.ns region (75). 

01 tl13 nort 

19 

G t 

Ob tions by Bungor and Tb on (17) of t.bo root d wlopment ot 

Villi trees in the southern Higl1 Plain resulted in placing boney-

locust into the group of odium rooted trees. vbil.e 

Semee fort northern Great Plains region cites it as a deep rootod 

cie (75) . Bunger and Tho ison f'ouni that ths depth of root: pene-

t;ration or honeylocust was ll fe rt , and the J.en- of th lon , t 

latel'al root . 28· fl et. Siberian elm in co ... ison, iD a d p rooted 

sp ies with penetration of Z7 t 1i and a latertll root extension of: 43 

fa rt. The lat l roots of an l8 yoa1"-0ld wll culti wted honeylocust 

~ c etel.y occupied the &oil in vhi·ch they extend • Comr:arison of 

all tre and dl"Ollght-: illed shoved root netrntion o the 

living tree· aligbtly over 11 feet rid spreading of the roota owr 480 

sq re root. The longe t roots 0£ th gh~ lled treo or slightly 

l s than 7 fi t and tho whole root syst over an area 

only 369 SqlY1r feet. . A comparisoo of survi 1n old ohelta lt 

af'ter th drought of' 1930 to 1937 reveal · oh higher surviw.l o 

rooted treas tl n r edf or .smllo · rooted treea (17) . Hone1locust 

i one or the le st aggreosi"-e speoiee. Bates (12) observed three 

ho loett trees vith n a. rage height or J5 tee.t and lateral l"oot 

sproa.d of 38 feet. Ratio of horizontal penetration of the root syste 

to the height of th se trees 1 10 6 to 100 • as compared to r tioc or 

2lS t lOO and 157. 3 to 100 for mulberry nnd or. ge ornnge res cti • 

Until 

1n tdndbre 

r, years o.go honeyloeust was one or tho most tavor 

planting. ln 1942, a sum.val of 79 percent. 1n .60; r 

honeylocust averaging? 'Jf rs in ge, was reported by ,.funns al¥1 

es 

of 



stoeakel (59}. On the etrengt.b of their «rmm:lnation of l.10'19 shelte:r

bel:ts,, Munns and Stoeckel$?' consider honeylocust. among the, best hard

woods for 'W:idescale use-. In 1944, Bates (ll) repo.rted good asults t.tith 

honeyloewlt in ebraska,, K nsas~ Oklah - • am 'l'eme., 'but poor behavior 

ot thi& species in South Dakota. At the satle time Boe· ell (62) 

r ported that 1n outh Dakota experiments wra ealTied out vi,th hardy 

specimens. In 1943 Ro ell (63) N® ded nlanting hm.eylocust and 

baokbea,r next to the tall ro composed of either Siber-ian elm, cotton

vocn or baxelder. To the leeward of honeyl-oou.at.11 RockYolJ. (63) proposed 

planting a rcN of shrubs toll.owed by a row of o rgr&ens .• , Planting of 

shrubs, although intend to benefit evergreens by reducing ,co tition 

would also of benefit to boneylocwrt, because the latter vould less 

likely be overtopped by more aggressive neitjlbors. cconling to th 

Soll Con.senation Service (?5) honeylocust 1n th& northern Great Plains 

does mob better on the sou.th and west sidee of Siberian elm and cotton

vood 1:'0\,18• vhe: it ee.n reeeive afternoon light,. Adaptability or honey

locust to Oklahoma conditions was re rted also by Atannaiev in 194? 

(3)-. He noted th high survival of this species and reoommendod its 

wider use in the state (2). Hone;rlocust ws one o.£ the l"Glatively f; 

tree am shrubs cios re·· · · ed by Rells tor shelterbelt planting 1n 

1946 (84). In 1947 tho Soil Con.8el'Vlition Service (76) suggested pl.ant

ing of' honeylocust \11th nine other tree nd shrub spodea in the 

soutbem Plains. In the ea.st central zone or the northern Great ins,, 

which forms the northernmost ar: f'or successful. honeyloou.st growth, 

honeyloeuat was reported s oacaeional.ly freezing ba • bu.t it was telt, 

-r~t it occupies an imporUm~ e. in soil consa t1on plantings and 



thero.fore should be u to a limited oxten.t .. nl Stoeckeler a.nd Willi 

in 1949 inolud honeylocust:. a ng the st otnising species tor the 

G t Plains (70). Jolms-0n. s late as 1950, lists honeylocust <>n 
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0£ th os ueeful. s ies tor :verag planting site in Oklah (47) . 

Only ry can~ d®bt began to be .fe1t about the use of honey. 

locust in shelterbelts. 2 tieavy los:Ses of th1.o s clos v: re repo.rt by 

fiold fore ors and farmers w stern Ok1 homa. Johnson as rec: tly 

as October, 1954 expressed doubt in the futuro of h aylocust.3 

lthough an copt1onally good drw.ght, resistant, thornl.ess boneyl.ocust 

s bee bl"'ed at the u.s.n • Southern Great ins Fi 1d Station 

oodimrd, Okla o • h vy CU1T-Ont losses mng theae selections,. llbieh 

in 19~3 still rated s good windbre . trc # e their lue ra . 

queetionable. The cause or oortality ie unknown. 

2PW~ if@as&i and Insect; 

Very rev articles deal directly with inBeat da ge or diaea-s of 

honeylocust. 4ost statements mdo on these subjects n _ ne tivo in 

cru:l.ffl_ et.er. Only r minor injuri to honeylocust have en reported. 

Si.Dee di ase w gested a.a a sible ca se -or doteriora tion of 

h eyloeust in belts in ..restern Oklt1 and also because evid ce of° 

nsid ble insect go has observed by th writ in field 

study of shelter · lta,, it gbt of inter t to re ew the probl of 

insects and dise ses in · t r detail 

s already m t1oned, ho ylocust s be.liewd o be ry esis t. 

rsonal COI!ltJZUli.,eations. 

a:mum-ention. 



to by diaeases am insects, and to have nerally re natural 

(4;}. (81) re rt ticulor tr 

y ms cts and disanees in honeylocust. anasiev (J) f"'"A.Or examining 

mull06•r ot sheltorbelts in stern O'<la al.so notod 

injury to honeylocust by insets nd diseases. As tement concerning 

th resistance of h insects which da ge 

other tr es in th belt rbelt zone s de by Rockwll (62). Co 

tive freedom fro. insacts and dis se troubles together ith a go 

drought. NSistanoe of honeylocust in Ok1 ho s ported by Chest ~ 

Harp r. onosmith~ and Fenton (19). s,muar statement e also from 

:ro Sehedl (62) found, t th noyl aust an-d Sgptiora ;Jqponi9 

1n tdndbr plant tions in the · in suf'f'or les than ny other 

species ro insect injUl"y. 

Most . re ntioning insects and diseases of' honey1ocust do not 

provide conelusi ve evidence on their detrimen l effects., but orely 

note their resena • ocordi.ng to thes reports, diseases and ins eta 

on hon locust. r rare or of minor 1mportanco. r re fungus~ egtria 

19H1Jloj;.IJ!,pp Rg. and So.cc. haa been re ted by Weese (83) on the 

bar ot honeylocuat in llhrope. Tmgn99tria asstro-americana {Speg.) 

Seel.er causes er on smaller branch (67, 68). ilthough honey1ocuat 

1 gene ly resistant to the dis sa, so trees di f'rom multiple 

branch infection. Th tun was observed in the stern. half 0£ t.he 

United states, fro lebra to ssachusetts southward to the Gulf 

States (15). Originally the fungus has been considered as saprophytic,, 

however el r obserwd aigns 0£ sitis on trees, following 

... evere · nters. In e instances fat.all tie.s resulted. 

Miller and W' oli ( 58) round leo.r spot, on honeylocuat, ea.used by 
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I4,nospora trJ;ec1Ueia9 Miller aoo Wolf. The leat pots develo on leaves 

w ch v overwintered on trees. 'J."h dis · a.a .is Yid y distributed in 

the o th. Uoneylocu t ia lso the host or th :f'ly- pe41 funeus 

Microt ;yriglla rabi (S) .. Diebac of honeylocust ha been. notic by 

a ral workers (34, 10)., Boyce interr d tbet this diebaek is ore 

often ca ed. by fun thnn by the indete , _ te growth ot honeylocustc •. 

S cies or C9P!othu1um, c,tosR9ri,Vh phgeropsis, amt other genera e 

asociated with both dieba ~ and canker (10). 

In Europe honeylocust is often in ed by mistletoe. Viscym alby; 

(72, 73). Tr s Yith tender ca i re particularly susc tible (4'>, 

41). 

W1 t.ches broo of rious intensi ti, , caused by a virus hav been 

round on honeylocust (.35). Infected, yet healthy looking trees, some-

times d op \!'hen cut back or def'oll too. The hr ar 

short lived and branches earing t cm die ba fr the tip (lS). 

Friesner (29) ed roots of honeylocust ta.lean from infected trees in 

the field. The root bad el.lings 10 to 18 long and bore dense 

slstent root hairs. odules res mbllng thoso of other legumes were 

not round. .ti.crot soot.ions show presence of bacteria within the 

cells of' the e tral eyllnder in the region of the svollen zone. Feher 

am Bokor (22) ident.ifi t se as f!aqtpriu radicigola, which li s in 

tuoors reduced by the primary bark. Bacterium radicieola is raeul

tati ve erobe nd beeo es rasitie when a.iris nting (Feher, 23). 

l2l81'd (56) denied the reaence or these bacteria. He tated that 

edlin and trees shwed no consistent fornntion or terminal c7lln

drieal root s ellln and contained no bacteria within the root tis au.es. 

oils in southwest Oklah (Tillman, Kiowa., 1Xl Comanehe 



O~ties} are infested by cotton root-rot (84).. 'The latter is also 

knoun ue Phymatotriehum root-rot,. Ozonium root-rot and Texas root-rot. 

This root-rot ia caused bJ PhY!P{4totriohum omni~ (She~~r) Duggar, and 

is liti! tad tc, f;he southwest rogion of the United States., Both conifers 
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by borer • The enin effect of the drwght on tr a appears to 

1 are se borer dami:1~ and greatly c llcates insect control. A similar 

stat ment is e by Gaor.ge (32) 'Who considers- leateaters and bor rs s 

the st serious enemies ot tr es. The fo er y be controlled by 

spraying, vhile th is no ~actical control agai t the borers ccol"d-

1n to orge. H also states that insects am di eases have not c u.ned 

a rious robl 1n s elterbelts. [ Yet s e trees suffer considerable 

insect d mage in th shel terbel ts. J Th worst of'tenders are borers 

which mostly infest black locust, gr n ash, am cottonwocxl., In South 

D ota. George observed honeylocust plantation killed by drought, 

insects and neg]. t. [ N() differentiation ma.de by author. ] Another 

plantation 30 miles away did not show any injury these causes. o 

explanation given by the author (34). Johnson {46) in 1934 reported 

that honeylocust , although extensivel.y used in early ~tings in 

ns-as,- lost its J:U].arity because of the borer. He observed great t 

loss due to the borers on s1 tes where the trees have been neglected d 

lost their vigor through competition for moisture with veeds and grass. 

Johnson however reco ended p1anting of honeylocust. wen good car can 

be given. are S th (82) ob rved susceptibility of honeylocust to 

borers with survival, of lea& than 50 percent in e tem and central 

K s rior to 1936. 

Cha lin nd null (l.8) in 192S recorded ror the first ti br 

ing of Aqilus ditticU,.s in dead honeylocu~t. The insect vas also 

tound on villov am prickly ash. Fisher (28) noted, that larvae prob

ably do not llv in thes trees. Ag;ilup !'alls:- has been reared a 

n e-r of ti es by diff:erent wrkers tro dead and dying honeylocust and 

ha berry. Adults of Agrilp eggjf'grmis Champlin and Knull ve been 



collected on honeylcoust in ebraska and Oklaho in 1917 {18). Two 

CODnon ti rbeetl of the f"amily Seolytid • y also inf eat honey

locust. opar;tbru.m a:U •1 teh :la kno\m to damge conif'erous as vall as 

br~eaf &pe41.es (44}. A wig g11"dl.er, Qnqid§nJ! spp. was observed by 

oM.nsky (S5) on a riu.mber or tree apeeias inc1uding honeylocust. 

~1*fflle m,rxv.e-, the inted Mckory barer ws f"tttnd on devitalized 

and dead honeylocust treas by Fent.on (44) in Oklsh 

Honeylocust was found to aet as a host to Uiridae. PVQx!Qgggus 

gleqit@3Ast- .found in Iow s to be confined to honeylocust (52) .. , 

other Mirltlae found on honeylocust are PJJ&phem2 laetua tr. D. and 

f.:jlpph<m13 sla!lii Uh:l. The former wa found in bama, the latter in 

A :te 1nf'eatation vas noted by Schuder. 

~etmm:g.hus 1113-ptig detollatai honeylocust at latayet.te, Indiana dur-

~ the summer· or 1949 (66). 

Dameum gleditsiat (o. s.) Felt, a ~ll gnat or gall midge was 

f'irst observed in 1866 as honeylocust 1 r de-torr.er (25). This insect 

is belle ~o be widaly distributed. It has been f'ound 1n several 

st m states (26). No state t s e as to t a otmt of damge 

done to honeylocust. An undescribed twig gall of the. NeolasioJmem s • 

bas been ob:-erved. on honeylocust (24). All" lf'a and locust pres hly 

oneylOCllst ar hosts to HisrmdU! qalva say, . s listed by Leonard 

(57}. 

The vebwom, H9IT19S.figl&l al.bizziae C1arke, dec,eribed as a new species. 

by Cl.a e 1n 1943, was obaerwd by 'ester and George (86) on honeylocust 

in 1947. The moth Y-s d!aoovored for the first time on the sllktree 1n 

anhington, D. C., in ugust, 1940. Sino-e thllt time U~~~BdJ~W~ 

bas been obeerved in Mary-la (l.944) 1 in Virgudn (1945) • in l"th 



Caro (1947), and in Georgia (1947). Honeylocust- 18 subject to 

great n the ilk b ea.us of the 1a prttl ction of 

ttacked than the 

large ones. neylocust. according to \ ester and George (86) is highly 

· si ta.nt to disea until 194 7 baa nerally been eonsid od very 

1st.ant to inSects. [ Yester am Georgs re referl"ing to the rapid 

s ing of Homoda11la alb;zg;j;e.] F)l:-lier obae tians showed that 

honey1ocust y infested by T1Meala redµ.ct§J,1.fb mth longing to 

tho fnmily Ph;y;S.YAAtb rut this insect is not considared to be a riouo 

p (S6). The te 

.. Kotinsky (55) to a.ttae 

except conifers and a quot by Kotinsky as "one of o wrot. shade 

tree posts." 

The reports on honeylooust .ow rather rare occurrence ()f dis ses 

vith only cam.01.llll fntaliti with the axcepf;ion of Phynatotrichutl 

root-rot vhich caused izo and T Inooet 

ges honeylocust have en found sporadionll:y vith ootly nor 

injurie In only a rov areas or the United Stat losses of honey-

locust ue to ins ts hive oe reported. 



Matert~l t,~ t1iis thesis i1aa obtained. trom d.a:oa eolleete!l !."l 50 

sholtG'rbelta: loeated in Greer, Ifnf1h1ta,- and Caddo Count'ios,, (Tables: I 

mld :tt ::L'l'l Appendix A) iZmi · trom lnboratory studies en t11e A., and n .. 

Ca.i,pus'-i Btlllt.zater, ~rl:ahi)l\3/;i. 

The f'1eld o'tudies 'i,."el"a c~ied. oot in A:p:ril ~net t~y, 1954, aft~ 

trees ·had l~t1'1. out a:nd gt":m.nd vegetation eoultl easily 

a1:)pr-ai,s~1. Observations d.urlng tht~ r;ri:1.d.ng seas-o:.'l provided in,,n~e x-Gll ... 

pilota and reliabl@ ¢.et.1~ (;If the o1:tuat.!on. noz,1:~:Uy 

bolt ub,~n the !'ore®s or ecnpoti:t.ion are at their ll'.:rudt'lllm. 

eon1penition, location. c.ncl p:r"Osenee. o.f .:ci.p1,a:i:ont. chtn .. ne'i:,cristic.s w:bieh 

001.ue. poS$:lhlt snggeot onus.es ot detor-!Ol'fl't.:i.on of ht':>neyloe'IJ.St,.,, Sorr~ of 

·t.hc bolts wro Sillected l¥~cause oi' high ho11eylooust rr,ortalit;.y, while 

hon~ylo-eust,. 5tu:nt1s of health;r t.rooo we:re .:;;lso it.tcm"'p<>ra.ted int~ thhl 

otudy go aa pr(1!,ide a swmd bz.ii~ie far possible identif1crrl,ion ,:::Jf 

quality 



$helterbelts... In th!& ~P ~ iuclud«l shal~&r'belta tO'lUd in -olOSE'! 

pr:,cd.mlty· 't:o those ot pOOI" q.uallt,'.- • sites of $pparantl:, sildlar 

na~ yat offering a cont.~\- in th& ~vi~ of t.~. tt ws ~lt 

tlr~ simlladty in site ®ract&-rimttcs m.t~t 1»~\ iB~ti® o.f the 

f'a~ i-~bl.e f'or the d!tt~• in the bebtlv~ ar-~ •. 

the date d>tained in each ot the ~o!ted belts eonceme{t tho8$ fue,,.., 

tore l.~ovn t.o be, ea~ble fit' OO.U$1ng diffltmltiea in ~mg •ee !a 

vutem Oklahoma., Basic int~Uon obtaine1:l in the fl.e'ld las been ~ 

•r1zod in Tabl~ I and II (Append!a: A}. In additSon to the 1~ 

listed in the tablia~ tisld ~tions .&loo in.eluded obaerw.tiona of 

tJ~t injuries to the trees am on. ~iblo ceM$Em ot sueb 1nJnries,. 

search tor insaots and tC'J! ~a of dieea•o ~ f~ insect lnjn17 

eonstitutad a part ot ~rdnetion ot each belt.., 

Meast.t.re~ of 1nd1Yidual treas w~ taken 1d.th an Abney bani 

level a?d a Mamet.er tape. sou ~0$ were obtslned ~ ~ ~ a 

sou auger. The t~ ·were taken .at van.cue depths• to- a rna.tdmnm depth 

of m:g :t•t. 
. ' 

A fm, !nsocts am pathological ~llllims ~ brought in ~ the 

field for identif.lea.tion,.. 

ln a&lition "to the 1t«na obtainable through obse1'"W.tions an4 

Q;)~ments,, :information (ti tht biat017 ot ea.eJ:1 belt. was ob~d 

*6rever possible, ei~ from the> -O\i1tl~ O'J! ~ the rsioord:€f: ot the 

sau Consol"VS.tion. SeJ."ri.ee and the: state Division o£ F~. 

'rtl& princ!rAJ. lmb<)mtgey wrk eonelsted of th$ analfsi4 or- aon 
aampleo brought in i\"om a-~ ot $holt.el:1bel.ts., Chemical mml,sts vas 

li.t!dted to a relative~ .t\N ~· from belt.a vith dittwertt behavior 

of honeyloouat in Ol'der to t!nd a r:es:ponse, it mo"• -ot too kM or t.oo-



high content of' several el ents for -tree grovt 

echanical analysis s performed on 75 sam · es. A molif'1ed 

"Bou;youcosn method of determining percentages o'E sand ilt nd olay vas. 

employed, utilizing byd te eali ted to :r grams of auspend-ed 

tori!ll r liter of liquid. Theoretieall1, the hydrometer et od of 

sis s the density or a suspension at a given depth with 

time. Tho procedure ws.e fl$ follows• 50 grs of ir-dcy soil uo 

placed 1n a er and oovei-ed with d1st.1lled water for 30 nutes to 12 

hours depending upon the soil density• The soil was then transterred 

into the diaperaing e. Five cc ot one normal sodium hydrax:ide and 

5 ee of a saturated solution of sodium oxalate were added. i"ter 15 

mimtes dispersing the so.11 su . en ion ws transf'er-red into the one 

liter graduated cylinde• distilled vater added to a vol of 1000 

milliliters, and "en vigol90usly. The first hyd: meter reading ve 

e 4D seconds art.er p cing the oyliiv:ler on the table , to deter· 

s.ilt nd clay in su nsion. second r ding after one hour gave the 

amount or clay alone. Tmperaturo tt recorded both times and cor

rection of o. 25 plus or nus s applied i"or ch de - centigrade 

above or bel.ov 18 degrees C. The result s mltipli-e by two since 

oricy 50 soil w e used. The first figure subtracted J.00 

gives t he e of sand .. 

Tho eolloct insects vo been identi.fied by . ;. 'F . A. Fenton at 

t: Entanology Department of' A .. and M. College, ixcept one specimen 

bi.ch was identif'iad by the Agricultural Resoo.rch Labo tory in 

aohington, D. C,. Some of' the insects l'e, found either 1n the egg or 

larval stage and bad to be reared for tinal 1ndentifioation. 



'.rl!ee ring studies were made in order to determine the 1xrioo of 

etagmt:ion. 
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CiIAPT IV 

the field st dies lead to the conclusion that. no single t ~tor is 

respa sible for honeylocust mortality 1n shelterbelt plantings. It is 

complex ot f'actors which determines ult~te failure of honeylocust. 

However. th single f'eaturo of insect attack teems to be of prl:mary 

i mportance in determining the survi wl potential of honeyloeust in tho 

shN.terbolts of' southve~ Oklaho • 

Weakenod t es ch oore apt to become the prey of insects. 

Heal.thy s i ens or plantations ean vithstand primacy insects and par

tial loss 0£ f'ollaga without suffering invasion of secomary insects. 

Seeondary at.ta s usmlly xooan complet& failure or plant· t1ona. Even 

vith h vy boNU" ttaek, the strongest and healthiest specimens ar 

sol!let:i able to survive an recover. The ro..rs,. howe"Ver-, beco 

heavily thinned am the use:f'ulnass for vind protection is eonside b:cy 

lessened.. Thia becomes moro 1 t"tant in the latest rec ndations tor 

d ign of' Oklahoca Vindbreaks , llhicb consist of very few rdls., A sudden 

~rti81 failure 0£ Cll'l row may ea.use 1\mnel,..llke hol s through which t.b.e 

ldm 1s f orccd vitb increased ve1ooi:ty. The reBUlts ar som.etil:.1es vome 

than having no Windbreak at an. partial or complete failure of one or 

more rovs of honeylocust in wide shel.terbelts may cause invasion of 

grass Vhich veakens the heigbboring ·ro1.1s by trong root competition. 

The st · g intluence or insect damge on honeylocust survival bas 

not been . t1.<med before in lite ture, except in one .instance here 

32 
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!his a nwly d.iscavnred st of honeylocust now confined to the 

enst rn portion of the United States, but rapidly spreading. In general. 

honeylooo.st. 1,e believed to bo dro ,e}lt nduring, and insect and disease 

res is-tan 

In western O'.&:lahom.a~ until r tly • boneyloeuat proved to be one 

0£ the most. reliable GJX)C!es for abelterbelt and v.indbreak planting. 

ent. 1n:lications are tbtlt a. heavy 1tlf'estaUon ot pri ry am seeor.dary 

insects is detri . tal to honeylocust 1.antations which have been 
-

ened by t drought conditions. The la of sutticien.t p?"ec1p1tation 

during the years 1951 to 1953 alone is not resP.)nsibl.e tor the v ened 

nd1tions o~ t.he trees. It is true thtlt -rnintall in veatem Oklahoma 

is a 11 ting faetor~ With n abundance or optimut!l or a:)1 ture, soil 

eharaeterlstics auch as permeability and soil texture. and plant oo 

petition become less rtant to the aurv.i. val of' honeylocust. However, 

.in re s vi.th s arid atld subhundd cl.iJmlte soils and pl.ant eompe.t..1tion 

becom& critical f'aotors controlling tree survival. 

Cgptitign tor LWit aJli §QU "91@ture 

Soil characteristics y be c.onsidorad loss 1 rt.ant than plnnt 

c , tit ion tor JllOisture availabilit,y. ver,, umer dveme soil con-

di:tions a high loss ot honeylocust bas been observed. trntil the r, cent 

insect. invasion honeylocust was ore likely to succeed than some of the 

other s ies used in vindb1"0';tk plant.ing. The ere tact tha~ high 

loses and failure .of' honeylocust has been observed e on the st. 

favorable soils lead to the conclusion that other f'nctors are chiefly 

responsible for ortali ty,. As previously ntioned these factors 

includ competition bet-woon adjacent tre rows, a.m competition with 



he:rbac ous . nts, nd re important with grass and sod.dy plants., 

Hoo ylocust is an intolorent tree v:S:th medium height and md!um 

root ion. Ir bord&red taller treos w:t th st ng root develot)-e 
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t,. honey1ocust suf'f'ers from root cOJnp rt1 tion as well as. tTom suppros-

slo !n mny instances th foliage of this tree ... comes so rse 

voon bol'dered by cotto o .or iberian el • wich both outgroW" honey .. 

locuot, that. ft.er invasion of' datolliting insect or only of leaf-

folding · d s,,. t.he 1e not blo to recover onti~ and t.hus becomos 

In ch cases borer ini"eatation is extTe 

blzal'dou • Once tho plantation is invaded by borers death o1' the trees 

mostly _cum in rath short period of time. Many 0£ the visited 

lt ga evidence or this typical ct!on.. Some or the example& are 

very striking,. . peeie.U,. uhen areas or £aw ble growth vith. high sur ... 

vival located near high ortality areas containing isitdlar soil 

conditions. 

'?he intolerant clmrneter of b - locust makes difficult it suc

-cessful stabllsbment nr«t; to species \ti th ;,re rapid height g'l'Outh such 

a eottomrood dJ' Siberian ol Proper light aonditions are as iaportant 

as space for rQO.t d lopment. en bordered on both side$ by either 

cottonwo or Siberian elm, honeylocust., usually show Digna of supprea

ei Stagnation of' gro'tlt.h ia evidenced by appaaro.nea of deQd lioos 1n 

the top port.ions of the tre ,. In eevere cases of suppression, with 

overtopplng fro both ides, entire rows of honeylocust die out. In 

severlll. rov vhdbre one ro of honeylocust,. uao plan·ted next to a 

rev of cottomrood but. mootly on the eaat or :nor side whore honeylocust 

cannot receive the aftemoon light. In these cases,. as toll.owing 

ommpl.e vill illu~rate, vigor of boneyloeus~ depends upon the a1th 
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e 3 (b lt No. I.a). V ry poor behavior or honeylocust as a reeult 
r se re competition nd supp sion by cot o:mtood. Entirely 

overtopped dead honeylocust trees re to b n in the right 
1£ of the picture. 



firs , on<:>.veld. only 2 ~ty or e;rl :t.. The entation 

north to B<'llth. 'fhe vindbreak consists of three rows, 

'LRM:vr-- thol'Zl1 onoyloeust, oat.tom.rood, m 

e mortality o. mu! e y nd gr ash u 

than 95 '!!lA'rt!tlm: C :tomi ho W-1'. 

on,~ --.,.r+.n r and 

locust s srni:fflfria·t influenced from t si 

less d e Cl'Cllns.. Boney-

ut. only ey fov 

in nc o i'top d(1 

ti ly traight otlth of co tonw 

st belt oonaisti r • An im: rt.a r ature 

is t en in c · ning and thinning the rO'lls op,,. 

.,.._'tX!S._n ting too · t ng CO, be-tw th . trees. The old 

cro n al o applied for ind ... 

b sne s- !a the ·orst attcmd ot e :ltorbcltB., lis bas 

bee point --&tooly by t United States Fo st. S , the 

Soil Oonse tion rvice, and authors deal11lg 1th the e~tablisJ\ing of 

indb s. ut only fe tan:ers r 11ze t e or iroper • 

This balt ~s an t as seon 5. n 

the sapsane (scrie or root extension oft es) s boon wt into us by 

ilanting 1 :i., 

or the ve 

!tis 

As J.. a a h-:lneylocust :t -overt essod, the 

r a do not b.R a detrimental ttect its • Sine t.here is a 

close relationship betueen crown f'o and root. de lo nt of' t ·,. the 

·root co tition :y also count for the suppression. In other vo s, 

the uppression ca.n be tho evidmee of root compet.iticn. In one 



Fi r 4 (belt o. 5). Strai t 
t:or the de lopuent ot ho 

ovth of eottonY od allaw mor space 
ylocust which is of ood i r. 



5 • Rone 

• 



1M e it a &ible too l"'IG the ib.1'1uence of a~ ot t~ 

eot.tomrocd t upon the aon · of' root extension s . wn 1n Figur 6. 

single ra.r ot old cott nvood trees alongside road is bcrd on the 

narth by a ten-ra: shalterbelt. 'file ~ trow sisting er des.ert 

villow am tho sec,om rov nldst of bl.A l-OCUSt OYed loo por t 

mortnllty .. 

1ng hO:noyl 

sumw.l of 30 pe_rc . t · noted 1ft th t 1m rar ~nt.ain

st and blaek l.ocust. This a rentJy .!s t e em o£ the zone 

at the cotton trees, f. the next two rcus ot honef-

locuet- · vell s th remeJ..ning 5 l'"OIIS s ,r · . £air to good. vigor and a 

100 re t sum.val,. Honeylocust, although bordered to th: north by 

~rian e shoved no signs of suppress.ion. A better vigoi'"" of honey-

locust baa en ob"erved in row four then 1n row five, m 'this: is due 

to larger s ce for d opnent and bettor light condi tlons. 

Yb.o be"'t EU.at1ple of' the resul of suppression obse by t 

vriter is belt Bo. 49 (Figure 7) . Thia ten-rw belt vith unlfom 

composition t oughout its vhol! length clearly indicates the danger ot 

too great co petJ.t1on. The belt 1ia& planted in 1942,, 01"1.ented fro east 

to VJ st trritb ins or lO £eet by 6 feet~ Tl e grrund is covered by 

d br!s.. The 2nd, 3rd, nd 4th :rows vere eut i ·n 1953 for tenc& posts. 

The f':trst 8lll"Vey made in the stern part .of' tho belt on length of 

500 t t. Green uh 1n the 5th r(JI.J in xcell.ent ca1d1tion with a height 

or 35 ti t is fol.loved by ho o.ylocust of VCl"'f eo dgm- nd AO feet 

:insects em dgeo. 

Fol.loving are tw rows cottonvood of' tho sa heietit~ Yi.th highly 

~uced vigor and 40 ent tallty (Figure 7) ithin wry short 

distance · ctura ehango& rapidly (Figuro 8). , C.ot~onv showing 

meh better Olalth, a igbt of 50 feet and 100 rcent survival 
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~="1:1 7 ( elt • 49). row of 
ash rov (35 feet b!g}l) and 



e 8 ( bel a Figur 7). :vors.bl soil cond tiono allow 
cell nt growth of' eottanvood (right ekground). Honey-

locust {cent r) di - s ault of' evere, su sion. 



$lti~ oupp~:,oo. tbo b:mC4'1lo~~ ~1 ~h ~ GU~ a ~t tJt 25 

t'eet utltil tho t.~ ttted. ·fbe calioo C't ~lB" fJJ"ovth or ~~ooa !JJ 

mont likely ~tor ~ depth,, ~tb!eh tho. 1~ter '=n J'.lf,)~ able to· pmvt1 

~so. or lnck cf meana ... 

'nllfq OWl"tl'RWl\y M a .. ~ of ld.fli t»l"ttlli.t, 1n ho•Jl~ @ 

indi$ttld by ~ian autl~ (SO). ~. bo ~iblo !.n. tb!.s. caeg •. 

!~ U'O.der 11:1m-o ~ ~t!one ~ tm) K~ a~e h~lrX'r.mt 

plaamt:i~ r~1$d an Q.p et at lf.1a~ l5 ·to 20 yttet*$ until. tl_. fS:~tei 

tt> 8:q· ¢"Ut11 and th!$ ~v due to s«l in1wiwton. !he. &Qm'. soU e®

dt~s, ·~ ~en\ growth tD-t ~rm uh• 5 t\Jet ~ tl~ h(.$7 .... 

loeust,. ·and •ottonwood wltlch alt\OSt :¢00p16tely ~rs honezrlaeutrt, am 

tl» a'bll<mce ot ~ss cl~ly indicate tbe ~a tor ~~ ~kened con

tl1tion ct hon~lm:m:st., Death ~bl7 ~ thlroogb ~ aam,-. 
1'.bere, ws. w evldenoe ot ~ ~&eta· left, ha~ t~ !Of· a hea.VJ" 

borer WeGtat!on have ·been ob~ 1hi$ flathendtJd bm-a- attacks 

dev'ttalized ~- but not dead tmen, ther:do$ d~'1 at honGfl~ in: 

this eaoo mst be attr!butm rat.htT t.o tho ~· .a'ttad< thm1 t..o t..1ie cup-, 

pression uh:tcb is. cnl7 ~ible- for the waa}:<mad ccnd!.tl<m.!11 

One Gt ~ •et ~n!ve spa~ lS SibGrie elm, Which ban bet'!B 

noted ·b7 ~~r and. ~ (17). and by Ba.ten (12) ~nd which the url.ter 

could. obsa~ in ~ instances. 't1y no mes.no: !s· honeyloct~ alono 

offbcted by t'.bia amress:t.1.m.. Ot:~ sp@C!es nlso sho.v the atteets of' 

QllJprm.10!0:n and root ~tion m th~ h1ghev ml'tality and: 1~he pooioer 

rl@)r., Yet the ~test effects ~a ob~"9d in honeylOC'tmt. $po~• 

lllte rtlll.bem:, mdi~,r .. ooatp o~ catalpa,, mid green ash a.re mffl."o 

stut!c emu.ring ·than hon~;loeust.. ~i~ mat\9 tdtb these BbOV'$ 

meut!onoo spad.e$ .us not conclusive bs•nse the visited shelteriKdts 
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USWll.ly re of' nch a design that the tialletat s !es (cottcnw a, 

~ elm) re boroeml by hone,'1oenet « black locu~. Bla 10CQ t 

canaot ·l"VQ aa cm raU~ Sp(ll01ea1. u its poM" behav.t~ is \1ell knmm., 

Com~ioons 0£ ~ r,t hollGJ'loeust borderad on OD.e or both sid 

by Si~ elm or edt:tmr.tood shw t.hc e:ame 1"0$Ul.ta. Honeylowst 

located bot~ tvo roirs or S1'ber!an ela1 GhOWGd the highest r.uortal.1t,. 

mig all other c1es, 6S percen\ 5n a ten-r'* belt (No. 21) on.miW 

from eaat. to vest v!th a splCbg d!:stame of lO :to th by 6 tee~. Hone,._ 

J.ocmnt. toming the fourth ,rov also shoved poo:r vigor vh1l the bomeriDg 

rove ot S1ber1G,n elm mnged ~ fair to .IOOd \11th 100 :pet'eeGt suni.ml. 

and wmeoded honeylocust lS feet 1n height vwt.11.. Good ¥1.p o~ hme,

locuat ve.s obeened only a the west end of ·the shelterbeat,• vher J.~ 

vas free on one side,, ul there \ft.\S: enough room for its develc · it. 

f ~ilm'o or ~loaast in this is ot no ~t. ~rtanc t'or 

the ben.otits ot the Vindbafflfm. It cotlld aily haw ·bee &"Wtdea. l:w' a 

dittorent ·Al"t'a' . t. of apeetee and by proper tbbmlng. The latter 

also vanlrl have result in a ~tu ettect1ve height • . 

The inf'luence or ,..oot, ~ti'lton)' as wall as ~ ffllppl"erJSioa., em 

be s:tndiod easll7 in belt,s '1tidch oan.tabl more tmm ane rw of hon.eyl~ 

untiar Wliforni eoll oon.ditiour.;,.. fhere 1~ ean be· seen that ·when on 

b~locust ra., is bordered by a r~1 ot vig~ g:-tNmg tall ·-·-, 

honey'l.ocust shot.ta grea~ ftduced v1gor, vh:eremi not~ honeylocust. rw 

1n the same bel.1. 1s ot good ¥1goJ' when n,at. to a row of' a mil pocies 

1n poor ndition.. A ~ ~e 1:1 belt lo. 25, were bon$yl~ 

in row No. ? 1. located noxt t.o a rov or healthy am rapidly (P'(ld.ng 

Siberian trees. Hona,ylocua't we far.md suppreao vtth a hel.ghto ot 

anly" 2, mt. lkm.eyl~ in row lo. 10 p1n\'¥1 a. bet.pt of' 38 t~ tmcl 
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rly nou I th plantoti n as1ly aan be sa if the 

s or the ol rw of n locust are cu The sprouts 

00 V b part of th Yind barrier. 

A re stag of dete ar t.1on va obs rv, d in t No. 24. 

There it evid nt in the fair to oor vigor of ho yloeust in 

row No. '7. The 20 cont r.10 lltyws no obvious indication 0£ the 

gEmLel'tll.l be vi.or, 

nd do ot ppl:r r c 

ti e. U - cnn t g:t;ren, it roul bette1!' not to plant v1ncl-

s at ill,, or t li st- no honeylocust. Honeylocust in pa;rtieular 

ee if h vy co it:lon 'Wi tio v! 

grass. to void • The ob 

Johnson (46) in early pl.an tions of 

for isturo 

honeylocust. 

t.1ons a also upported by 

sas, wh re s ere eo ti ti.on 

las or 

,ttcgts of Gffisa Cover 9Q 9rmfth gt Hpneu.02J¥fl: 

!thin tho tudy tre.efl vsre not hle to c 

BUCC$SS~ with Soddt nditions ummlly · esul.t iD co eto 

il ot tho ole p ntation. Only honoyl.oeust, red cedar, am 

osap orange s0100 s1stanee to eo titf g'r1 aaes (Figure 9). 

Until the recent borer invasion h · ylocast ha b by far the 

best species rcg3rd to survival unim- GOddy ooniUtions (Figu.r 10, 

o;> also Fi 19 nd al). In several v1u1te lts dead or 
honey1ocu :t fo th only r ts or the former ntation. These 

trees di one or tvo ya rs ei'or the surv y ·as de. In ll in tane 

of a h v:, borer inf'estation we ob et"\'ad. The sudden failure of 



Figu:re 9 (belt No. 50). Honeyloottst (foreground) 14 years after plant-
ing. G 1 poor vi.or or the bolt because or aoddy 
condition. Only red cedar (be.c ground) did well. 

Figure 10 (belt No. 26) 

Recent high mortality or 
honeylooust eau od by too 
s re co tition \Ii.th 
graa and heavy borer 1.nfe 
tat.ion. oto the fair to 

behavior of ge 
orange (background) . 



honeylocust in grua invaded belts was very otrildng to tho observer and 

a~rantl;v aceounts to a ~n:t. d~e t'or -the ~t reports on hone:-• 

locust loss 1n s:outbvest Oklahoor~ f~ morta-U:ty o_! the$$ trees oan be 

att1'1bated to~ dnna·,.e as well !l$ to tho etteets ot drought. ainee . 

the 11lseet invasion ooincides Wi't.h a period or rainf"all ftlr bel.w the 

ave-a 

1':be ground c<ner or 18 of th~ visitGd belts vaa: 90 pa~snt. or more 

gm&a. Tho average 11JOrtallt7 ot hon~l.0®1.,"t in tl'ie$, belts 1.a /,JS percent, 

whereas tho average tte1ghted: mortality o:f' cul ep 1$$ ia 59 - · e-aut. !he 

percentage of mortality h!)re ia ~t misleading,. Honoylceust in 

these belts m.s t-ound hea"V'!ly Wested by. bOl'e:1"$ am showed f~ moro 

reduced vigot, than some of the other species-

In S:CW'eral belts s. heavy ~4s ooVGr o~ ,in single spots. 

noneyl~ 1n these smll ~eas: vas either dead or heavily int'est«l by 

borers,,. The g,t"a$S spots aom.etimes ~ so smll t:hat. only one or tvo 

tre$S have been af'rooted (F~ U). Jo~s ~m,bf\1,!:U?OOII 

(L.) Pe'l'S.. s foum as the greata&t ,eompeti.tor*' In all installC• 

where J'ohnso~as, occur.red mortalit.:, ot traes vas 100 pece:nt.. other 

s:pecies .freqµently f"Otllld vera sh weks :rescuQ F,sm~ 2P!egflg;m Wa1t. 

and Junegrass licrrdg pnsi~p Nutt. 

Gr:ass ittvasion is not limlted to shallw lJoil eond.1t:tons, !llthougb 

sballov soils usually are invaded by grass., Heavy grass Qover lso 1rlaS 

fa.md on: deep sandy ,so1ls {figm'e 12}. 

'Where dense grass !s taunt! among shelter elt plantings,, it severly 

affects ®eylooust This is not a feature peculiar to hoo«rlocust 

beb':ld.o~ Tbe status of all spm.des in su.eh belta is rather poor. The 

high mortra! ty of' .honeyloaust \fhicb ooour:red. in N)eettt yeat"S seems 
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Figur 12 (belt o. S). 

Shel terbelt wi t:nout lDtlllt.aatll'JlCtrt,. 
Iloneylocuot in t um 
unabl to eo e with gr 
even on d sandy "'oil 
Siberian 1m noo cottomrood in 
the bac ground are si t tod .1n 
, hall depression vhic 

not. invaded by graa 

i 13 ( belt. Figure 12). Careful gernent ror rencopo t 
production close to the owners use resulted in vigorQlS 
grow or honeylocust. 
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pecie.lly a • rent. 

T 1 optim spacing distance for tr ohel terbel ts in elosel.y 

rel.at · t too com.petition bet n jaeent rows. This is by no sans 

the ml:, influenoing factor. Thero are oth s bich are bieh].y respon-

ible s t of preci tation, r:il soil eondit.iona. Various 

au and contradictory state ente 

bean gi vcn. The 1m ~nee or r !nfall as pointed out by ll _ er ( 85) 

and Johnson (47) can. b minim1z · in thia cas he amount ot pr pi-

tation in eh of the CQmti visited r.tlght be considered s equally 

trlbu.t , pe_oiall.y n be d . iWll in the very s 

bel ti tcd by CcOl"ge (33) and John on (47), 

that adjaeent. ow inf.1.uenees the pacing di 

tance,. e by the writer 1n various inst.a.no • The behavior cf 

th! ad aeent s . ies ~n d most1y upon soil taxture. soil depth. 

ila le soil 1.stur • If these variabl are ell. . t..o a 

t nt, the response of th :tual influence or the ditterent. 

ies or r comes more visible. 

In the , visited there w no gr t di- s 1n aing. 

The dis ces a vary 10 feet 10 r, t, to f'eet. 

Honeyloc t did t shO'II response to these differancea. In onl7 

rev 1.ns'ta_nces a smaller Sl)&Oing we e, · instance von-rt1t1 

elt ( o. 16) with a . eing dist.an · o 4 t t, by 3 r t. Hon&ylOC'Ust 

v.tth 100 percent :JUrViva.l is bordel'ed by cotton'W and catalpa vith 80 

1'>0lt."Cetn·t and 90 percent cti vely. Only tvo raw , honey-

locus nd rlan el h d ry vigor" the other apeeie 

1ocust cotto catnl - r ed fro fair to poor. Another 
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close s em due to re · ting in tho e nd y r beca of l)l'l;,swned 

failure found in tho fir t .lt pl.anted in th Unit d 

the Gront Ji>J.a!De Shelterbelt oject The a ra s cing or t s 

1n t: rcscn t is 68 inches 6S- inches ins part treeD r as 

close to ther s 34 inches. II neylocust in the thirt 

aewnte Y:C?J bolt . ~ s 100 pore t urv1 a t. 

It is ho r orde to t north by a of pine tr whi a 

c pletel.y disappear bya46f' t 

To the sou.t.b. it is bard by a rov 01" black locust s routs. Tb close 

cin of' the honeylocust t and the sort o cing distance to the 

s~tb., were bla locust tly bad gained a considerable hight, 

-,d-.t·,- d ter, did not feet nd or 

h neylocust. ent soil condition, deep sandy l , a.re most 

likely respon iblo f~ the good b havior o the 'belt. 

d for 'Wider s cing in r to h ineyiocust can obse 

d recogniz-ed in lts hei"'e this s ies is bord on on r · oth 

sides by at. l st tvo rOtlS of either eottonw or iberi n A 

different behavior of honeylocust vh th ordering row 

w s alive am in d vigorous e it.ion, this row ha 

e Urely disappeared., thutl doubl1n the s £, lloving 

amcplos will prove that in an roo with a certain li ted t of 

roini"all nd under almost equal soil conditi 1 s c • 

inf'luenc by the et1 io f t djac t rows._ ThiG bf no wv,.;,u.;.> 

proves t t preci tation aell cond1t1ons not the most re on-

sible factors.. C parisons of the required eing distance due to the 

~ ount precipi tion could not ve 

differences ror vhieh the gathered 

because of onl~ gw;.;-... 

teris.l cannot. e ns d rd 
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c elusive. The observations show, that vith the given amount o£ rain-

all, the s clng distance in many instances is too short. In belt No. 

14 honeylocust i's bordored to the north by t\TO rO\la of cottcnwo The 

s cing distance between the rOW'S is 116 inches and betwen the trees 1n 

the row S feet. Soil conditions are favorable with a higp. vatertabl . 

et sandy lQam ws found o.t a de?th of 4 to 6 feet itb steadily 

increasing moisture cont.ent. The cottonwood rws in the wstem P3rt of 

th-e belt each how a mortality of' 20 percent, good vigor am a height ot 

42 feet.. Honeylocust. on the average ha3 a height o.f 33 f'eet, fair to 

ood vigor, and lOO percent survival. In acea, wboi-e the row of' 

cottonwood next to honeylocust disa eared, honeylocust iB of ver'1" good 

vigor nd gained greater height. Another example is belt No. Z1 (Fig

ures 14,. 15, 16, 17), a belt with cbanging composition. Honeyloeus.t 

shows excellent growth and vigor when bordered b;y a f'irat rov of bla 

locust of very poor vigor, and a seaom 1'0\l or cottonvood. Similarly, 

the honeylocust tormance is good 1t the first border rw is dead 

cottonwod and the second is cottonwood in which the rtalityi has been 

from 10 to 20 percent. The daibled spaeing distance allows honeylocust 

entire t'reedom for development .. e. the adjacent cottonwood rw is 

thrifty, honeylooust s how poor results. A doubled s eing distance 

which in this case is 19 feet is not necessary and is wt desirable 

the standpoint of wind protectio The single s eing distance of'~ 

f: et hOW'Gwr is too short as to allow sufficient growth of honeylocust-. 

~pacing distances as carried out in the shelt rbelt of southwest 

Cltlah are insuttie!ent since the growth habit.a or the ditterent tree 

species. are not taken into consideration. The camnon distance of' 8 to 

10 feet betvoan tvo rows is too short when a row or cottonwood or 



igure l4 (belt No. Zl)-. Sta.gnat.ion of 
overtopped by cottonvooc:1 t e. 
top of the honeylocust tree. 
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¥th of honeylocust which is 
Notice the dead l ibs in the 



gum 15 (belt No. Z7). Uone"Jlocust free fro com et!tion shm.,s very 
good vigar- and wth. The row of d t ea in right center 
is Siberian e vbieh vna suppress by cottonvood already in 
an early tage., 



Fi.gar 16 (belt No. Z'I). Good hei ht ovth and vigor of honeylocust. 
nei oring tvo oott ood. rovs f'aile entirely. 
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; i l 7 (belt o.. 27b) . HoneyloeuS't. in very condition. be t 10 

ord ri rows, black locust nd oottonvood show 100 perc t. 
ortallty. allowing ie another row of cottonwo with fair 

vigor (upper lert) • 
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Siberian elm is planted next. to a row of honeylocust. In this ca e the 

mini required s- oing distance between rovs would be 12 to l4 feet in 

order to secure vigorous growth of honeylocust. Such wide spacing would 

incr ee the pe-rlod befor the shelterbelt boco es effective as 1,,,~nd

barrier, nd vould ls.o increase the culti tion period. Therefor it 

is not dvisable to plant honeylocust next to taller tree species. The 

present spacing distance ot S to 10 feet between rows is sufficient vhen 

honeylocust 1s border by trees vhieb do not exoe honeyloaust in 

height growth. 

HopeylqgttG S3Vfiypl ag:1 Behavior in Relation to Soil Troqm ap.d S9il 
Dep1cb 

Suce ssful grovth of trees in the Great Plains largely depends upon 

the wter economy of the soil. Soil moisture intenance, as pointed 

out in the ~eview or literature, is pr1 rily determined by soil texture 

and depth of the permeable layer. Cl y soils, are usually considered as 

detrimental to tree growth in semiarid regions. These !'"in.dings can be 

only partlally sup orted by the writers observations. Considerably 

inere sed mortality or trees we tound only when an impenetrable layer 

occurred. t a depth of less than 3 to 4 f'set. Such extreme cases ot 

shallow soil have been observed in very f m, instances. The caus was 

ei tber a bard~ at a sballO\J level or sandstone. The atteets on tree 

growth are the"' me. Those soils either 

t.reea or fail ntirely to produc t e growth. Honeyloeust is no 

exception 1n such extreme eases .. 

s in shallow soils start to stagnate when their roots are no 

longer able to netrate into greater depths am expam horizontally 

where they have to c pete 'With the neighbors for moisture supply. In 

drought years this proble is far ,<>N serious than in years with high 



preoipitat,ion,. Tree l"ing; studies sh&:ed gooo grfMth of honeylocust 

until 1952 in s.ewral plan:tations. then the dl.4raotGT grot.rth almost 

stopped. In l:95.4 llhen the .au:rve:, V'1$ made, the trees 1,ere already dead• 

~ a :r~v $till ehowing .some, green limbs. Thie sudden. stagnation ot 

honeylocust growth eoinddes with a. period or precipitation far helOW' 

t._'q_e e..voi'"Q.ge. In all cas~ a dense ground cover of grass inereQ.Sed the 

,competi.t1on tor rooistw:-e. fht11 vmkened trees hEiive baen attacked by 

borers in ·eithe:r 19S2 or 1953.. At the time the survey was made the 

borers had eJ.reao,y aband~ the tr.eas. 

Tbe :roUotdng examples ldll illustrate the above statements,, A 

two r.ov boneyloeust windbreak (No. 7, see Appendix A, Tables I, n,. 
Ill, and Figure 18) 'W&G, tcund reoently killed by borers. Stagnation qt 

g19owth in 19-52 was traced t-hrougb the growth rings. Death occurred aae 

year lat,el',.. Until 19$2 W1!J! good diameter growth was observed.. The 

trees ~ grow.tng in shallow sou with a permeable 1Q.1'ff ·Gt ~ 39 

inches. ·ne ground. cover vaa torme4 h"I' a heavy sod .• Although the 

direct. cauae of death va$ the remlt or a borer infestation_ honeylocust 

was not abl& to maintain 4 ~o growtll duri.ttg the drou,iflt; period, 

obi~ becauae of the sr,.allw depth ct the permeable layer., Clay oon

tent. was 1a paroent at 18 inch.ea depth., .am. as percent at 39 inches 

tl.eptb, ithich is less than that tou.nd .in seve.r:nl other b~ltp with M.gh 

s.umval and good behavior of honoylocust. 

SGU types we.re quite wr!.a'ble in the· visited counties. Belts '\Ii.th 

a length or ene-t.ourth or· one-hs.lt mile may include several t1oil 

classes. This very otten a.ocouats f 01!.' tbe dittEr.l!'ent behavior or the 

shel.te-rbelt trees .in a ~elati vely small area., The e~s are sometimes 

very ob'Vious, especially where one part: or the belt was l)lanted on d$8p 



igure ( elt No. 7). Co tition 1th grass in shallo1t1 Goil atxl 
he vy borer inf st tion are the cause of d th of this t 
rOY honeylocust 'W':1.ndbre • slight slo in fo ground 
incre ses the · ter runo.f'f". 
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loo.lllY sam, and the other on s llov clay sou. This wa observed in 

a nine-rc,11 belt ( o. 15) where a sudden change in the behavior of honey

locust ws found due to n brupt change of soil conditions. In the 

westem rt of this lt (Figure 19) !"or a distance of 200 feet a sandy 

arid gravel'.l~ soil layer «:lttcnds to depth t le st 6 feet, an almost 

impenetrable layer at 18 inclles 1n th ining windbrea ( igure 20) 

pr vents successtul tre growth. Tb clay content a t 10 inches depth is 

s high as 35.5 percent and t 18 inches 43 rcent. The ount ot silt 

1s .32.5 ent and 30. 6 percent respectively. Mortality ot honeylocust, 

1n the good portion of the belt. is 2. 5 percent indicating good to fair 

behavior, honeylocust being the !!!Oat vigorous species in this lot. The 

average mortality of the other s ies ie 42. 8 percent. The only severe 

competition for honeylocust is a 90 percent grass cover. In the other· 

rt of the bolt honeylocust survived the longest. xcept that osa 

orange with a survival or 40 percent, and a few red cedars still remain. 

The tvo rows of deed h<>neylocust trees formed the only relic 1n the 

center of th belt, so e trees still having several en limbs. 

Similar .findings v re made in belts on shallow soils which have been 

invaded by grase, honeylocust always being one of tho last surviving 

species. In all these c a e& evidence of a heavy borer infestat ion was 

observed. 

There is no dcubt about the responsibility of ,t,he periaaable soil 

depth as to sunival and vigor of the different tree specie • There ara 

only t110 ecies which show t ir results in very ahallov soil. These 

are osage orange and red cedar. All other trees, including honeylocust, 

are unable to gain sufficient growth to fulfill the purpose of wind pro

tection. 
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Figure 19 (belt No. 15). 

Good results of boneyloeust in 
very coar e sand despite a 90 
percent grass cover. 

Figure 20 (same b lt. as Figure 
19). 

Dead honeylocust in sballo clay 
soil. Ext e soddy condition 
and overgrazing. 



No eonneetion has been observ12d. b0tueen the ar:..ount of eley in the 

v._1r1.ous layers and th€li survival of l1A:ineyloeust... A comparison of the 

mortalit,y Qf hr..:neyloeust eilr,d the t\'.ort~lity of nll $-peeies in ditf~ront 

so:tl.$ sho-w that honeylocust :reacts :1.'3BS tn soil texture than most of 

o.tht?:r tree ayooies. 

In clay soils hone;rloeust hrtd btitter virsor and M.gh:z.r s:urvivu.l than 

soils o:f' an eleven-row b(;!J.t (iio. 12:}., Glay content was 50 .. 5 r:ie:reent at 

a depth of tln"e:e f'eet. ffyo rO\w of honaylocust forming tfillia:st 

whereas the other specie& had ill:l i;.ve1~age mortality of 45.6 pe!roent. 

HoneJlocust (,:'()Ying in a soil with relatively high clay content 1,.~s 

f\mnd seecmc1 h~st species in a nino .... row belt (Uo,. 6) with fair to good 

vigor and only 5 v~roent 1:nortality. However at t.,~. time the survey was 

made it showed slight in:feistation by borers. 

Hcineylocust on the other hand show reduced vigor anrl high n10r ... 

tality on good sandy aoil,s;. if 00:apetition with gra.ss or other trees is 

sevare. For mro,1:,role. in belt Uo., 2J one row· ljf honeylocust bordered by 

cottcn~·mod is in ll rather poor condition and is invaded by 'borers arii 

ca.terpilla1"a. 'J::he ether row, being less su1JP:ressed., is of better <iligor 

soils, but in ro.s.ny in.sta.noos other f.aetora a:ra more 1ri.i,01•tant than the 

aoil eottponents. Honeyloau:'!t very often is plante(l next to the tal1121st 
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rov which 1s either Siberian elm or cottonwood. These species do better 

in deeper soils with less fine teri 1. Cottonwood is especially 

xact1 in its requirements. In deeper and ore sandy soils eottom,ood 

reaches larger size and bas maximm. vigor. In this situation it is more 

able to suppr s honeylocust. As a result. one often finds higher mor

tality of' honeylocust 1n better and deeper soils as shown in following 

example. 

In a ten-rov belt (lot No. 49a) a mortality of 23.9 percent 

( excluding honeylocust) s ob .rved; the clay content being 2). 5 pel"-

cent at 10 inches depth, 20 .. 5 percent a t 20 :tnohes depth, 13.5 percent 

t four feet, and 9. 25 percent at six f et depth. Honeylocust in 12 

years attained height or 40 teet and had 100 percan~ sumva.l. The 

bordering cottonwood however was only of tair vigor with a mortality ot 

40 percent. In lot o. 49b, only 300 feet away fr the first, a better 

appearance of the belt in general has been notic.ed, the mortality being 

5 rcent less than in lot No. 49a. The elay content also s far less 

vith 11. 0 percent at 10 inche depth, 14. 5 percent at 20 inches depth 

aDi 5 .. 0 percent at five feet. The honeylocust rov in lot No. 49b how

ever, vas completely dead at the ti the survey vas mde. It only 

ined height of 25 f'aet and was .entirely overtoppod by cottonwood 

which vas groving vigoroosly due to the better soil conditions. 

Growth or· honeylocust did not show any re rkable r ponse re rd

ing the differences in soil t xture. Honeylocust 1n e llov soil Yi.th a 

p rmeable layer of' less than 3 to 4 feet is unable to maintain vigorous 

growth.. Thi suggests that peme bility depth is of greater importance 

than soil texture, especially during the l st drought period the tre 

were not able to satisfy their oisture requir · ents alXl beca 
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v:, insect honoylocuut observed by the, lil"i ter a . 

to reeent nrl.gitt. H cwloeu.et is usually d !/:eribed one 

1.stant pooi s to insec-t tt clra.. Various othor s ie . 

us in sheltarbelt planting are quite suseept,ible, even f , e 

0£ 

n sn. -erican , oot'to ood,. n, at.hara to insect a.t:ta , s 1 

es1>eeially- to borers, • Borer occurr , in rq 

is local.iz n _ b found by the wi to 

ound 1n tl 

Ok~..,...... 

bed or d 

r County,. whet s 1 t & toly 

t of t e el.ts Gaddo County. Such sporadi 

to , th with honeylocu t , tor insects v.o bee , 

on thi tr in s · ar s or Iorth s. 

o far only one s ies bas b 

honeylocust tr 1n recent y re, namely the 

bo ~i6£ll~au.lis?i Ga (27). 

ln southwest Oklahoma the gr test rart of the mortallt.y or honey-

locust occurred in the last fev years., rly stag or uood 

d y ar juot beginning. In several belts Vh!ch were compl.et.ely-

:iD ed by as, rOlis ot dead honeyloouo:t t~ formed the only evi

denae of to er shelterbel t. Th•ae observations. o~ rather· recent 

d or honeylocust are confirmed by statements 0£ :tnrmora. For 

instance,, one t. observed a tvo-rov honeylocust vindbreak ( 1o. 7, 

igu1"e lS} dying in th a of 1953 du.ring a abort period of' t • 

s dhect t:llUS of mort.allty the Yl"J.ter fanl an ext eJ.1 heavy in1'$&

tat.ion of borers. In t lis ease th1'1tty growth ms tollO\.led by 



e 

no 

t.1on, s 

ot 

1952, a c1: tat.ion below the ver • 

o,1 al.land 

C ti • 

·orate $1.()p(J 

In ,, 1954 tho in 

• The 

n 19 ,, nd Wl'"t'l'h.t'\hly 

most l!k~ respo ibl 

bad Cl,d_L·.iua.u. 

The r 

el 1 and i th ter 

~~~-==..i.a~~s Gory; 

C li.n and 

· villow, ani in ckl.y a b .. 

e probably do no~ 1:1: in thea tr • T 

st · entir ly con.tined to ho -

by y nt (93) to injur hon ~oeu 

bo r 1n its llf'e 

el ~~~~&.J~Dl- (011 • } , t nauieii.a:ea 

t , ttacks e'lfi l>o 

e 1" of In only one instance · light 1nf'e.s~t.ion 

s obJ:tA,.'tMri on thrift ~ng t .... Ron locu t in aned con:-

d t!on s beilvlly ttnelted by this arer. he same obso · tions vera 

Johnson (46) noted lassos of one lOCllst due to rers on 

sites v the tl"O s, co tition Vi.th weed and 

tJ, Wed to make thrifty g:raw'th.. Thea usaa · e d scribed in 

p ous eh pt,ers. Th in be · eatly 

radu vigor,. trees vbich rt1 at l st. tly alive. Borers abandtr1. 

~llaµ,a.•Otely dead and dr1 onoylocuat. 

rth dovitallzing tor tor honeylocust are ey insects, 

which t ey enton (27) and Monroo and Riddle (60) as highly 



sponsible ror lwerl o the resist nee or tre to borer attac1 s . The 

o t ric,us i that or tho l roating cat~. 

peci_ee found on honeylocust by the writer. Th:a:, inf'llo 

dam in ral case..<J. The ting t.terns of' th tvo 

1d t1cal, therefore the alilOU11t of l' done by e1 ther insect at 

be detiln tely ascertained. :SUJl'l'lb1y responsible for the deto tion 

in :y 1954 1 an un!d tifie: s ies of the f'ru:dl.y Tortrigidy., V· ich 

found 1n h l.a1'Wl. eta on the bark of the or 11 s, 

here it town sl el.t«r rrom_ the uni"avorablo eat.her conclitions t _ t 

time. The r species was t<Xlld in the g stage ~ . oc U11injured 

l reared by tbs, writer and id .nt1fled by Dr. F . • Fan:t:'an 

s th pl.u bo:ror, er or too famil.y 

Pb.yc!W ·e. 

the f'irst 

pl 

es bas not boon f'burd 1n the larval sta , 

ws mo t likel reaponsible for the d.ef"oli ion., 

.round on eh am p tree (57). Th W 

tati.ons in se ral instances are rather h vy.., Devitall-zed trees lier' 

tt. eked as ll as thrifty growing tree The only difference t t 

speci: ns in vigwous condition vith a largo leaf' sarfaee were more 

ble to vith_......,_ .... da than trees with poor vigor... Honeylocust. in a 

two-rOlof Vind ( • .U) of ver-3 good vigor 1 ~ pal'tl7 detol1-

ation wch euecessi'\l.ll.y than the honeylocust r0v1 in belt o,. 43 

vhich ahOliS greatly reduced vigor. . Both re heavily at.tacked. by tbe 

cate · 1llars. The honeylocust in l.t No. 41, being excellent in vigor, 

is to reco r than th.c species 1n belt Bo. /J w 

vigor runs tro tslr to pOOl'. In the w rov windbreak only slight 

borer dtUDag s observed, but · h · bor inf& tation was fwm 1n 

the lt t.dth the poor ,condition.. Honoyloeust ma1ncy 1 1'tected by 



t."11s d ol1 tio • Only I in 

th 

t m on 

l borr.{, 

r • 

s ies ere loo t d next to th 

t., nll gnat s 

, ... ""'"' ... ~ to 

di trl od... It detc ets ot 

0 

e 

1 et to th two al 

'2 ct locust 

in of te inee 

t. et * li \ly to ee from t .oao in ur1 .. 
e ts \1 d n<)'l°~ or '3 gre t dan r, 

tta h l ne 
nd or belts. 

£ m on t a r 

l • Treas only slightly 

ition hav· not b tta d 

d tions e in l s not 

instanc s ll t nd 

T · e gall gnat in sou."" 

to.r n 1954. It is, 

in tre ae ca ca to th tree to .such -an 

to a.11 bor in s1on. Thi ... gall gn t el.so oceurr t th ot' . 



thrifty 



tress and e0ic,rpeti.tio,1 ldth grass,, and to $otae: ~ent tbe, eff~t~ l';Tf prt ..... 

mt:il"'J insect~. l!nlese the gen.el~ condition ·of the plantation.'9 can be. 

improved by proper ma.~tJment, ~atier looses of honeylocust~ bol"el's 

vlll bnv-0; to 'be e,@ected. 



CBAP'l'ER V 

COICLUSIONS AND Rm · (ENDATIONS 

The ult te mortality of honey1ocust in Ckl.aho shelterbelts is 

mainly caused by insects, the t i portant of 'llhich 1 

giffic111s. It usunlly a tta s t:rees evi zed by la 

oisture and by inability to co t tar light requir 

of' soil 

nts. This 

beco s 

drou t 

o evident in years w1 th lov preei pi ta ion, like the prosent 

riod ·existing between 1951 and 1955., In ar s invaded with 

ass, hon ylocust vas one of the most resistant species. .ore recently, 

this resistance may be questioned. The re ults of detoliation of pri

mary insects are also more se re in drought years than in ye rs vith 

high preci.pita.tion. mpl preeipi tation vould allow the trees to 

recover. 

The general status of honeylocust in Oklaho sbelterbelts points 

to the necessi t;y for re reful Jnf1Jl8ge ent. Most portant for 

successful development of honeylocust is maintenance of its vigor. 

Therefore precautions should he en 1n eli ting the we«kening fac-

tors such s competition and suppression. Sites should be carefully 

selected. 

Honeylocust should not be la.nted next to cottonwood or Si rian 

elm be :u too severe eo t ti.on tor light and soil moisture weakens 

it. A row or shrubs or lover trees planted 1n beween hon ;,loeu and 

these r aggressive e cies vill be sufficient to prevent suppression. 

It is not vi ble to plant honeylocust t . t her vith cotton ot" 

Siberi n elm 1n one-, tva-. or three-rm, vindbreaks. Extra ly s llow 
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soil with a permeable lqer less than 3 to 4 reet should b& avoided t&r 

plant:f.ng. Hcmeylocuat_, llke moat of the other -species cannot maintain 

good vigor in eompeUtion with a heavy grass stand. Special eare must 

b& tAken to avoid grass invasion. 

There ar,e no practical means to control borfll' damage • .Iiea.v1ly 

infested tnes should be cut. and burnt before tho insect reaches the 

adult stage.. Spraying against 1eata.t1ng insects is practical tor youn,g 

belts. Bear grass should be eradicated close to hon97l.oeust ill order to 

pre-vent intesta:t.1on of bone7locust by Plfflll9d1MD1a fflMI• 

In conclusion it can be said that honeylocust did not fultill its 

upeetations of believed itmmmity to insect attacks. Hone7l:ocust still 

may be planted on eeleeted a1tes. Regular obs&l"Wtion ror borer .attack 

in future will be necessary. Inseets may be only at sporadic ocOU1Tene.e 

as previously oh.sened. but they also may develop as: a seriou-a ••ca to 

honeylocust, upecially when belts an not mana~ pl'operly., 
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s 

& 
lb 
2a 

b 
) UE S'W 10 
4n ~ SE 3 

b 81$ 3 
5 SE ) 
6 s .3 
7 SE 32 
Sa SE 30 
Sb SE ,30 
9 SE 30 

10 S\l 30 
ll a SE 6 
ll b SE 6 
l2 NE 7 
l3 NE 29 
l4 a NS '¥) 
14 b NE 29 
15 a SW 3 1, b SW 3 
16 ?bl 13 
17 $W 6 
18 a NE 1 
lS b NE l 
18 C NE l 

APPENDIX A 

~I 

ARY DATA ON SA.MPLE SUELTF1mELTS IN CADDO, GREER, 
(1954) 

WASHITA COUNTIES, CKLAHOMA 

Washita 10' s• NS le vol 
W'eab1ta 10• gt NS level 
Waehita a• i: NS level 
Washita 8' m alight ~lope w 10 

9 18 Jashita .3t 3t E\,l slight elope s 90 
9 19 Washlta 10• ~· HS level 
9 19 Vaahita 10 ' ! : NS level 
9 19 Vash1ta 10• llS lewl. 
9 19 Washita 11• 8 ' EW level. 
9 20 Va.shit.a 121 10' NS 10% slope s 100 
7 2.1. Greer 9• ~: F.,1,1 slight slope N 50 
7 21 Greer 91 £11 level 
7 2l OrfflU' ll' 10' EW 1evel 20 
7 2l az:.eer 9' 9' »I level 
4N 2lW Gree u• a• :ell level 
/Jl 21W Greer 11' a• EW' lewl 
/Ji ZUl Greer 10• 6• EW lewl 
4 22 Greer 10• g, EY level. 90 
4 22 Greer 10•· s• EU lovel 
4 22 Greer 10• s• &f level 

' 21 Greer .ll' 10' EW' level 90 

' 2l GreC" J.l' 10• EW slight elope E, 'W lOO 
6 2l Greer 4' .3. P.1/ level ~ 
6 20 Greer 10• 3' EU level 
6 21 Greer 10• 6' EW lovel 
6 21 Greer 10• 6• SI level 
6 21 GJ:eer iot 3' EW level 

6 

16 
16 
9 
3 
3 
.3 
9 

10 
ll 
10 
7 

u '' 

2 

7 

20 7 
7 

10 
s 

~ · 8 



TABLE I--Conti!lU: 

19 st 26 7 2l Greer io5t' ;: &I level 17 
20 a us 19 7 21. Greer EW slight slope E, S 13 
20 b NE 19 7 21 Greer 10' Fl/ level ll 
21 SW 26 ' 22 Greer lOf' 6• EW level 10 
22 SW 10 s 22 Greer lO' a• NS level 100 2 
23 \l 10 ; 22 Gre«JJ' 9' ?i• L.'W level 100 15 
24 101 a• Ell level 15 2, 9' a, us le•ol. 16 
26 NE 5 7 14 Caddo 10• s• al lovel 100 10 
:ti a NW 2 7 12 Caddo 10• 9• EW level. 20 100 10 
27 b 1lt7 2 7 12 Cadcto 9• a• .ll-1 level. 10 
28 SW .36 s 12 Oflddo nt level 10 
29 13 8 12 Caddo 10' 7* mt level 90 9 
30 NE 24 a 12 Caddo 10• 6• HS level JIJ I/) 3 
31 SE 21 7 12 Caddo 10' 6• NS level 90 .3 
32 NE 3 7 12 Caddo 9' 8 ' 'SI level It) 10 10 
33 SW 25 a 13 Caddo 9' s• NP level 100 3 
34 SW l 8 lJ Caddo 9• 7·• EW level 30 10 10 
JS NE 10 8 l) Caddo 101 g t .EW level 100 10 
36 al 10 8 1.3 Caddo 9t s• NS level 100 2 
YI SW 10 a l3 Caddo SW level 100 10 
38 4 g l3 Caddo 101 s• EW level &::, II) 10 
39 32 8 10 Caddo 10• s• BS level ;o 3 
1/J fl s 8 10 Caddo lO' a• EW blight elope s, w 
40 b 5 8 10 Caddo 10' 8 ' EU nxlei-ate S, SW, 100 

slo 
a SW :n e 10 Caddo NS moderate 2 

Glope 
0) 
\"1 



TABLE I-Contim· 

~ 18 s 10 OGddo &I moderate 90 9 

43 S\I 27 6 ll Gad.do 
lope 

so E!>l modorate 10 

101 
lope 

9 44 Caddo a• ill moa.erate 20 

45 lfJ 27 6 u Caddo 
,lop$ 

1 10• 5* NS taodeNte 3 

Ill Caddo NS 
,lope 

3 mod$1"ate 
slope 

47 Caddo NS moderate 3 
elope 

Caddo EW moderate 10 

6 
1~ 

49 a SB 18 11 Ctld.dO lO' 6• EW mod$X'ata 10 

49 b SE 18 6 u Caddo 10• 6• EW' 
slope 

moderate 10 

ct• 
,lope 

6 so 24 $ l2 Oadd.o 9• modet'ilte 90 
elope 

~ 



TABLE II 

VISI?."m> SHEL'l'ERB OMA 

l 33 4 100 cot.tommod 100 red ca1ar 

' 0 
lb lS 4 0 ootton.vood 

s 0 
2 a 6 7l hnckbenf . 20 

9 13 t,ot't.omtood 
2b 30 7 ll haokb~ 10 •pl• 20 

lO 10 maple 30 td.xed 30 

' s 95 ®a«G orange /Jl 
4a 30 l 90 cottonvood 
4b 7 l 2() eot~omrocd 
s 4 l 2 cottonvood s 

:a 6 s black loeuet lO aottomraod 30 
7 100 l 11 

2 100 
Sa 42 5 9S black val.nut 30 Sibori4n 
Sb 4 .no OVidtmoe ml.baft'Y . I.I.) 

5 
. 

0 
6 0 

9 28 3 no evidnnca black locust- 100 Siberian elm 
4 0 
5 0 

10 29 3 10 Of.)age orange ' black locust 90 
11 :t, 2 0 cottonwood. 70 black lomlSt 20 

; 0 black locust black '14tWlllt 60 
ll b .36 2 so cott.onwood 100 black locust 

vi 



fA13I.1!1 II-Con.Umod 

; 0 'black l~t black val.nut (a; 
12 17 ' 0 bla41' lOQUst 10 blaol lo~t 

$ 0 bl.a$ 1o~t 20 
f) no ,ovida:noe. 

u 7S l 7J 
2 7'J · 

14a ,, 4 » oott•vood J.00 baekbeff')' 1 100 

' 30 
14 b 33 4 0 cottonw::iod ~ Mckbet17 ·so 

5 0 
lS a 34 4 0 SibeSAn e3Ja ,, haekb~ ~ 

6 ., back~ 90 bla<Ck loeust 10 
15 b . 90 t 100 M: 1l\ddatl6e 100 no .evid_.e 100 

100 !J.G ~enc•· 100· tw ev.l4$®t 100 
16 4S 5 0 C{)"''l;ttnwc,d so -till~ 90 
l? 6 4 0 ~ottonvo~ 1, Clltalpa C 
18 .• .30 4 10 eQttonweod 50 bleok lOClffl't g 
18 'b 48 ' 0 cottomtood 90 black l®Utit 0 
lS e . 4 5 0 o.o~to:nw«l 10 black loett• 0 1, l3 0 bl.Ack loewtt pin$ 100 
20 a .18 5 0 Allteriean tlm. 25 ~Otto~ JI) 

g 30 Siberl.an ill.11 0 0.&"B orarip II) 
.20b 22 s () A:rae:rlcan ·~ ,0 cottomrocd 10 

e 0 Siber!art elm () ~age wange ·,o ''· 

2l 14 4 6S S!~i~~ Q SlJ,1el'iat1. ,alm 0 
~ ao ~ 10 bla.(:k l~s., 30 
2J 56 '1 10 ~~y ,O· S!berian elm JO 

10 0 'DO ~~f$ 100 osage Or$1lgE> z 
at 



TABLE IX.....O()Xltinu 

41 •• t• i !i .. ~mma~ aamfBS nt . I 

~£? . ' Al. s 
24 25 7 20 wl.bGtty 0 cottonwood. 20 

10 10 Sibel1.an elm 0 osaga o:rallge 0 
25 2$l 7 20 o&agB Orallge 10 Siberian elm lO 

10 10 ootttY.'Nood 25 American elm 60 
26 6,3 4 95 osage orange 10 Siberian elm. 95 

100 Sibmtian el!ll 95 alle.nthus 95 
lOO S:S,b~ian elm 95 osage oranSQ 0 

Z1 tJ. 47 s 30 Siberian eltn .30 back berry lO 
Z1 b 6 0 1-ae.ckborry 5 black locust ,0 
28 25 6 5 hackb&r17 ~ bkck loaust .20 
29 57 6 10 hackbt'm7 90 black locust 9~ 
)0 30 2 0 ~berry lt:I desert wj.llot1 30 
ll 3) 2 10 Siberian elm 10 de$el"t viU-ov ,0 
32 50 6 10 Siberian eltn 10 tllllberey 90 
33 l3 2 30 Siberian olm 40 osage oronge 0 
'J4 33 4 0 ce>tit.c1wood 9() black loC11St 50 
35 47 6 10 b@..1tb~ 15 S1berian alm 100 

20 81benan elTn 100 ?Bll8& ora.nge 0 
s ·:a ;;; Siberj.an elm 35 

37 82 6 100 Siberian eJ,m 100 no ovidMce 100 
9 95 100 osaee orange 20 

38 3 60 cottonwood 95 bl11ck locuEtt 
4 4$ 

39 2 2 0 SibGJ"ian elm s osago CU"ll138e 0 
40 4 70 ' 10 <.»ttonwd 90 black loe.ust 100 
40 b 82 5 60 blaok loow,t 90 bl.Ack lo~JSt 100 
4'L 0 2 0 G!berian elm 0 
42 54 6 10 no ev"idence 100 black locust 50 :.:, 



ll-Contirtuod 

43 41. 6 ';!} hnckb .... err.y 0 Siberian elm 100 
so Siberian o1m 100 S1borian elm IJJ 

44 30 8 30 cot.tonvood )) mulberey 
45 7 2 10 Sib«rian $l.m 0 osnge orantte lO 
46 
47 0 
48 20 6 s Siberian elm 0 cottamrood 50 

9 0 cottonwood ,0 JJJUlbel.TY 0 
49 a 2l 6 0 green o.t,h 0 cottonwood 1.,/J 
9b V 6 100 green ash 0 eottonwocd 0 

50 58 ) 100 Sib~ie.n oltn 80 blaelt 10<::l\.tSt 30 

~ 



TABLE I II 

SOIL TEXTURE DATA IN SAMPLE SBELTEBBELTS OF CADDO, WASHITA, A.ND GREER COUNTI ES , OKLAHOMA 

Average Honez,o;µe\ 
Lot Depth hrcent Pel'eent Percent Mortall t y Mortell ty 
Goe ln~, Sop. Oolor Hua S1JJ! SUt Olft'.'£ PK,Cent Petyept l)eJ:m:da: 

5 

6 

7 

8 a 
9 

ll a 

12 

14 a 

14 b 

20 

JI) 

62 
20 

40 
50 

60 
20 

39 
72 
12 
48 
26 

JJ,. 
72 
12 

36-72 
4B 

l 

dark reddish 
brown 

dark reddish 
brown 

reddish brown 
dark reddish 

brown 
reddish brown 
dark reddish 

gray 
yellowiah red 
ark reddish 

brovn. 
red 
·ellovish red 

reddish brovn 
,inkisb gray 

dark reddish 
brovn 

reddish brovn 
rod 
br<Nn 
reddish brown 
light reddish 

brow 
reddi sh brown 

;YR 3/4 

5YR )/4 

5YR 4/3 
~ 'J/4 

SYR 4/4 
5YR 4/2 

5YR 4/6 
2 SIR 3/4 

2 5YR 5/6 
,m 'J/6 
;YR S/3 
5YR 6/2 
5IR 3/3 

5YR 4/4 
2 SIR 4/6 
7 5YR 5/, 
5YR 5/') 
;m 6/: 

,m 4/3 

i:,.0.00 

65,50 

.39.00 
44.00 

.9.00 
2s.;o 

9.00 
59.,50 

.51.50 
77.00 
87.00 
22.;o 
59.25 

54.00 
49.,00 
90.50 .n.50 
77.75 

57.00 

39.50 

14.50 

.oo 
39.50 

23.15 
31.00 

ll'"OO 
.50 

22.00 
7.50 
6.50 

J3.50 
1s.2s 
19.00 
30. 00 
s.oo 

16.00 
.oo 

31.50 

20.50 

20.00 

29. 00 
16,50 

28,25 
40.50 

10.00 
18.00 

26.5() 
15.50 
6. 50 

JJ..00 
22.50 

27. 00 
21.00 
1.so 

50.50 
2.25 

u.so 

.S 

28 

100 

93 
28 

26 

37 

55 

23 

2 

5 

100 

95 
0 

0 

0 

30 

0 

very good 

good 

very poor 

ry poor 
:ood 

good 

wry good 

poor 

:ood 



TABLE III-Continu 

·--. 

48 light reddish 5tR 6/S 76,Z5 20.2, 3.50 
brown 

15 a 12 dark reddish 5?R 3/3 71.00 1),00 10.00 34 2, 5 good 
brovn 3, reddish brCND SIR 4/4 78.75 10,25 11.00 

72 yellowish red ,n 4/6 85. 50 5.00 9. 50 
lS b 10 dark reddiah SIR J/4 32.00 32. ,0 35.;o 90 100 ver, poor 

brovn 
lS dark red 2 SIR 3/6 21.00 30. 00 43.00 

18 a 2S 64.75 l9. 2S 16.00 .30 10 tair 
72 reddiah brown 5YR 'J/4 82.00 ,.50 12, 50 

18 C 12 S7,25 8,75 4,00 4 0 
20 red 2 5YR 4/6 79.50 5,75 14.75 
72 yellov1ah red SYR 5/6 58.50 25,75 1;,75 

19 10 reddish brown 5YR 5/4 92.00 .3.00 5.00 rio e.'9'1- 0 geod 
den.Ce 

18 red to dat-k 2 5YR 1../6- 80. 00 6.50 ]J.50 
red 3/6 

so yellowish red. SIR 5/6 71,00 12.,, 16.25 
72 reddish yellow 7 SIR 6/6 65.00 11. 75 23,25 

20 a 10 reddish bi-own 5YR 4/.3 81.00 13.00 6,00 18 15 fair 
22 dark reddish 5YR 3/4 70, 00 10.00 20.00 

brown 
II) reddish broi.m SIR 4/4 86,00 7.00 7.00 
60 reddish brown 5YR 4/.4 65,00 12.75 22,25 

22 12 dark reddish 5YR j/3 72,75 17.75 10.00 20 10 poor 
brown 

20 c!uk reddish SYR 3/3 49.50 28,00 22.50 g 
brown 



TABLE III-Oootinued 

11211~, 
Lot Depth Percent Percent Percent Mortality Mortalit1 
ffo, . Jpqh, . l2U cg1or fiDM S1pd Sil~ Qlay Percent f@rsent BehaJier 

28 dark reddish SYR 'J/4 .32.50 32.,0 35. 25 
brown 

27 a 10 reddish brown 5YR 5/S 92. 50 6.50 1. 00 47 30 good 
to yellow-
i sh red 

)0 reddiah brown sm~ ,1..00 21.50 24. 50 
32 25 reddish brown ,m 4 53.00 l9. SO 27.50 50 10 fair 

41 yellowish red 5lR 4/6 59,00 19. 25 21. 1s 
34 14 reddish brown SIR 4/'J so.oo 8. 50 11. 50 33 0 fair 

41 gra7 brawn lOYR j2 41. 50 32. 00 26.SO 
)6 7 reddish brow 5YR 3 37. 00 37. 50 25,50 35 )5 r.,oor 

33 dark reddieh 5nt 4/2 to 
d81"k reddittb $IR J/'>. 

26.oo 35.50 ,s. 50 

brovn 
37 10 reddish b:rOlln SIR 4/3 36.50 35. 25 28. 25 82 100 wry poor 

4l reddish brow 5YR 4/5 .:31. 50 .34, 50 34.00 
to yellowish 
?"ed 

38 9 reddish brow 5YR4/4 78. 50 8.00 13.50 no evi- 55 VG'J!Y 'POOr 
denc 

4l dark red 2 5YR J/6 76.;o ; . 50 l.S. 00 
39 ll reddish brown SIR 4/'J 84.50 10.00 s.;o 2 0 good 

22 reddish brawn ;IR 1./4 6. 800 n .. oo 21.00 
34 yelloldfJh red SIR ./J6 76. 75 S.7S 14.50 
72 reddish :,ellc;w SIR 6/S 79.00 10. ;o 10 50 . . 

JI) a 9 reddish brown ,tR l+/3 82.00 9.50 8.-50 70 10 fair 
25 yellovimh red 5IR 4/6 64.50 15. 50 20. 00 
1..2 yellowish red 5YR S/6 65.00 19.,0 12.50 ,g 



40 b 

43 

49 

49 b 

72 

11 
2S 
31 
so 
10 
76 
9 

72 

10 

20 
36 
72 
10 
20 

yellowish l" 
to reddish 
yellov 

red 
red 
red 

ed 
reddish brown 
red 
dark reddish 

reddish :,&ll 
to yellowish 
red 

reddish brown 
to dark red ... 
dish brown 

reddish brown 
,ll~ish red 

reddish yellow 
brown 

110\dsh rod 
..:;d1Sb yell~ 

5IR 5/6 to 
5YR 6/6 

2 5YR J/1 
2 5YR 4/.8 
2 5IR l;/S 
2 5YR ,;/ : 
5!R 4'4 
2 S'ffl 5/S 

1/2 

5YR 6/S to 
5fR S/8 

~ 4/4 to 
'J/4 

~ 41 
SIR 5/8 
5Y1\ 6/, 
7 ;IR 5. 
5YR //6 

6/S 

TABLE !II-Continued 

66. 50 

63.00 
57.50 
63.00 
65.50 
S6.50 .• oo 

.oo 
67.75 

64.25 

4~00 
?7. 50 

.co 
76.7 
77. 50 
92.00 

19.;o 

1.4.00 
14.00 
11.00 
<1.$0 

50 
.oo 
50 

19. 

12. 25 

l5.5() 
9.00 

7S 
12.2; 

.oo 
3.00 

14.00 

i) . 00 
.so 
.oo 

15.00 
14.00 

.oo 
1;.50 

12.so 

23 . SO 

20 .. 50 
13. 50 
9.2S 

ll.00 
14. 50 

.oo 

2 

43. 

20 

21 

'Z1 

60 

)5 

2. 

0 

100 

poor 

. it 

var, 

ood 

,S 
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