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NATUBAL COTTONWOOD STANDS--PAST MANAGEMENT 
AND IMPLICATIONS FOR PLANTATIONS. 

. 11· 21 R. L. Johnson - and E. C. Burkhardt -

Abstract.--Th1s paper reviews literature and presents the 
results of a survey of natural stands,along the Mississippi 
River from Cairo, Illinois, to Vicksburg, Mississippi. Natural 
stand development, growth, and silviculture are described, and 
stocking suggestions for plantations are made based on measure­
ments of natural stands. 

Additional keywords: Populus deltoides, growth, natural 
regeneration, spacing. thinning, increment. 

Since the first commercial plantings of cottonwood (Populus deltoide. 
Bartr.) in the early 1960 t s.the species has become well known for being the 
fastest-growing tree native to North America and for the farming techniques 
developed for establishing and growing it. Early growth estimates fro. 
plantation-grown cottonwood are indeed gratifying, and select stock developed 
at the Southern Bardvoods Laboratory should lead to even betterarowth (Mohn, 
Randall, and McKnight 1970). As iapressive as man-planned cottonwood stands 
appear, are they really an improvement on those that nature has provided for 
centuries? Since the plantation era is still relatively young, perhaps now is 
an appropriate time to examine nature's efforts at growina cottonwood. there­
fore, this paper summarizes the characteristics of natural cottonwood trees 
and stands in the lower Mississippi River Valley. The information presented 
is based on published reports, personal observations, and a recent survey of 
cottonwood stands near the Mississippi River. The survey, which included both 

, fully stocked uncut stands and cut stands, was made on good cottonwood sites 
sampled near Cairo, Illinois; Ripley, Tennessee; McGehee, Arkansas; and 
Tunica, Rosedale, and Vicksburg. Mi$sissippi. 

Cottonwood grows naturally throughout much of the United States fro. the 
Great Plains eastward (McKnight 1971). Although it grows in many northern 
States, cottonwood performs best in the southern United States along the 
MissisSippi River and its major tributaries from Cairo, IllinoiS, to Baton 
Rouge, Louisiana. Most extensive stands are enclosed within protection 
levees--land often referred to as the batture. 

Co~tonwood can reach a height of over 175 feet and a dbh of more than 6 
f~et. l.ft IIJUlUtha of ttle! luw~u Mhlll t'''-'pp1 V&lUey thflre "r. aevara! tree. about 
100 years old. One that was harv'ested in 1915 near Vicksburg, Miaa,bIUppi. 
was 64 inches dbh, 136 feet tall, and contained over 5,000 board feet Doyle 
in the bole and top. It grew about 0.8 inch in diameter annually for the 
firat 60 years and was still growing at 0.4 inch per year when cut. 

1/ Principal Sllviculturist, Soutbern Hardwoods Laboratory, which i. maintained 
at Stoneville, Mississippi, by the Southern Forest Experiment Station, Forest 
Service--USDA,in cooperation with the MiSSissippi Agricultural and Forestry 
Experiment Station and the Southern Hardwood Forest Research Group. 

11 Chief Forester, Anderson-Tully Co., Vicksburg, Mississippi. 
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~~_f.~~',"~, ';':.).. """'''' -:.,' .. ,~ l'~:-~:~"':':~~:~~-:~'~{~.~.~::; '~;:::J{.'.'.' l..<.1, ~ -5:. '(' ... : '" , 
'. Atter ,*illiauon (19"},,~~,~~j'ih~t~;_'d -'_< '~,,'doc1iiien' on d.velop- ' 

.. nt: of natural statl4tf. other,reseatchers al.oreported how cottOllWoOc1 becomes 
eStablished on aew 1Ud (~,l;:fQl';d'1.9~4; ~it'.t.:~~i4~_~McKn~lht 1969; PUtD4lll. 
:rurn:lval $1d McKnight 1960). Cottotltfood stands besin witht:houaauds of trees 
per act, ".,"':Mt".l.111aiaa~1p'L~.-k~r .,111~:i.yic1~~!,:ai~t ;I.~~.,~!ly. Although 
it iskaown t~~;~~,l.j'h.,:1pt,~ ~~~er sr01!f~h of cottQiiWOOI~Wlua11y 
sr,eater U~,~~e.ot ,~Ef~.J).me~-~~1e •• ,thetei. littleinf9rMtio~ : 
ptlblished.S} s'M4e~it1oD$.,duli~,'tbe first 5,~ars. , ' ,_ ,', •. ' " , 

. ". .", " '. . ~. ., '.'~ 

One of 'th~ loc.~iOns vt,.-itel' during ~~r;'8utv_X"was &~'~yea;:~o~4;$~and 
• north of Vicksburg, Mi.sissippi, which became eatablished 1nran opu'area that 

bad been 1arlelYi-',cO"tQmt~;;"f()r._:,q~~~ng,;;1IBCi ~leariJt&-'i"Utar"" " .. , ",a. ran­
d01l a..,le of five .OO~aere j~otit.:",'~~~~~f~a~~~~"a!;~.;"-~~~:'~: ,~~,~~~OOO and 
6.000 treeaper acre. 'Largeat trees were 2 to 3 inches dbllW2 to' 30 feet 
tall ~.·,,~'!!c~~,'lti~~'·:1fi~~'A9~·;8r~~~~l1aEa~~~ri,!~_!~..,:. i ~e9~.ni~~;e • 
• ,' al~t~~j".liqplCl:-.t~~al :,l.7-~'fI fJ:'tlI'thi~;~t4~4 ~~ape!s~'1.~~,:~~r!6nt1,~ ~~ . 
Y"'-'~""~;''''.dl~:I;l.~l) .. ~~ts,!~e~})f~ed:.i~8~tJ6:(.~:,~~~t~_H 

apart ..Al:thQglkfilJttY ~.~.:J~n17.1i8htly:t.~l.r tbt!ulQ1,V1o.lY_1f~er .. tt ... J," 

~·:~~:i!!=:Z!t.:r~~=,;.~~~!;~'h;~~~~~I;:~~~~~~,?:,:=~~~i!*:f;~~~;" 
Ci'GIbl;'~""",.~aI.Ji~t,l;..aP·P-U8W\~lY,:SO ;o60,f8rceu.f,. __ ., . ',' , ',," ,'.' 

'. , ",; t-N!:,;-,~I.~'.\;{'l~n.i.:~?we·'y.is1.i~~:~ltre~;~t~~" J.~!ni:,~.~tit~,~~,;:'.:~:; , 
.,-uei'i':' 1~",.ct:t1$/:YIIj; •. A~ld.; :tb.~Je!,r~~l.t ~tana;.1iil~ev~,lClP",~' .,. -_ope ,. ' 
aTea " .. J~et~J\"J(:v.,e~,;,~l~"':.; t~e _19~l:iQn in'~ I~'~.' ,J~o~Ui.·.,.t ~6~~rP~(!~l', 
b.ea~::o~~-.e'",~al, tb;1.inSitltef~ .~~nd: '''f!'!" ~~~!,l, ~4~,~~~t?~o;a.--~ ',_ :-
1~fo~'4e::.t:~"s7w.~. cr~·,v~~"a ,b~\l"J1qI:Pl tw .~1.ec~i9. t ", ~.avtq&ro\ipa , 
"~.tit''''?;~tk. '"', ~9 ~:C"~~8q: .. re, ~J"~~ ~,,~~~, .,*,~ea\i~·> i'~~c..~R~_, tr-~~~j-~', ,",", 
.r:ouPlt,,,,,,.,,;_i4b{Jt~.~~ "'H':lut,,,J,S,f9 ,25 tre •• ,With,' 01;1. :o,~ ',~ • ~tiD4at". 
Average "_11W •. ~ •• ;.,.i.IM~,,·,,,(~~,~~~t~\ ~p~i::~r', 'iF8ifl!);:wer.;::~'J~~'_a¥;'~'~E2" 
inches, respectively. -'the largesttr ... :,o." .. e4-J;ll.tft&f~. ti~.-·.:7'~~l\e."·' 
dbh and 39 feet tall. " Dominants in' ead(saD.ple' iroupwere' a 1 lili fl, "tUler ';,/i 

==:~;;'~~!:e~:Jw~ij;=:ri!:~IJUr'j=:1rtt:I:;:~~;;Ui1!!Y dbb 
and22';£_~.\.fil~.(t."e.1.l~ ".': ' ,;,; ,~,-," ,,-' ".", c ,',' ":',~," -", .. " '"',-'. 'C, 

,. b(~;;.:; ": ~.': . .> ~;.,. ~).: T~ 

'~e'- .• yes ... {tr;":l ~-t~.f~.~Y sto~~~ 1~y,.tS6~4' .~~a.~~~~~lit~- th~~:; 
~ Willi_on I aaveraae. Keaauremellts ,1' fa¥!, :1140-acr~ plett_. ~99atlkt at ra.udoa -

inuicatedstockinlof about 1,300 trees per~< acre,' a basal :ar4iaof &bou~"100' 
_q ••• ;i f •• '~iP.t< ,lWI' •• ;;, _all· ~)'t«~Je, u~e, .alz,,;;o,f l-1/2 incb.~~bb. . .. ~~ghtyto 
t5·'~"I'~ •• I~of~lt.tr .. ~~,. lo •• ~lum 5 in~,ll~s_. db~J' ~;t,e~;~t.r~~', '1~t.: '. ,'< 

b:.tV."l~.a"',;': J ... ~,~ ~, $): ;tPi~ it~~$,'it4l-P'{i;~~~: o,~,- t't.,·:l~ til!~"'-
400";'$ __ f"l',~ .... ,··.~;-~_t Or, . ," .......... , ,," '61· v 

dlatn.':·t.~.: • .$:"_,_~:~;'~tJt", :~~ \~.;t,~~~' 
:-:::. Clte".:.~-'~:t-~:raJ~~;i}'t(; eat .'it f/t. . ... ,.~. ;·luJ·i'~~~ 
(CMi .. ae~k~1lO1i p~t()ti;lof .• out2.200 cubic f"';~".4a.,j>_H;oa_. 
L~:_'.'.'_"l_e" ~~_.~Wo~~; __ .u.tM,.t •.•• U for 4_, ......•.. 
~;~:: .. f'",f_:;~.;.· •. ····~ -. .,. ". """;1::' ,",,',:~;,\-;.,- .~':.e:"-":d~"'!;;;;."".,,,,,;' ::l:;-', 

~" .i'~ ,~f) L] /,: '.: . 
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Jluli6e1' of tNM 

"I' !el'. Awl''' •• 1" l1a1c1 par acre Awl'''' ... uel .,uu pal' acl'. ... 14 lac .... D1..at.1' ,~ 
St. voocII ==1' I 8t. voo4j •• 1'1.... I Doy1. 

"'OWI' 
All U ... "real la1aht Doyle 

,IliA . ..c~ 

Yau. l!s!e . !!!£ gil. ft. !!I: tS:; 1.41 Is- A!. 'S. itI& IS. !!Is It. 
5 2.0 22 650 130 
6 2.8 29 875' 146 
7 1,450 l.5 36 1.025 146 
8 1,163 4.2 43 1,250 156 
9 900 5.0 49 \~5OO .... '167 

10 699 5.7 56 1,100 ' 110 
11 558 6.4 61 2,175 198 
12 3 452 7.1 67 2,600 200 217 17 
13 8 375 7.8 72 3,050 100 700 235 62 54 
14 15 320 8.5 76 3,500 1,600 1,300 250 114 t3 
15 22 176 9.2 81 3,850 2,400 1,900 257 160 127 
16 29 24) 9.8 85 4,150 3,200 2,600 259 200 163 
17 34 217 10.5 .. 4,400 4,000 3,300 259 235 194 
18 37 195 11.1 92 4,575 4,900 4,100 254 272 228 
19 40 178 L1.7 95 4,750 5,100 4,900 250 305 258 
20 43 163 12.3 97 ,4,900 6,600 5,700 245 330 285 
21 45 150 12.8 100 5,025 7,600 6,500 239 362 310 
22 47 140 13.4 102 5,125 8,600 7,500 233 391 341 
23 49 130 13.' 104 5,250 9,600 8,400 228 4l'i 365 
24 50 121 14.5 106 5,350 10,700 9,500 223 4,.. 3" 
25 52 114 15.0 "108 5,450 11,900 10,700 218 476 U8 
26 53 106 15.5 lOt 5,525 13,200 12,000 213 SOl 462 
27 54 99 16.0 111 5,600 14,700 13,400 207 544 496 
28 55 92 16.5 112 5,675 16,300 15,100 203 582 S40 
29 55 86 16.9 114 5,750 18.100 17~100 198 624 590 
30 55 10 17.4 115 5,825' 20,300 19,200 194 677 640 
31 55 75 17.9 116 5.875 22,700 21,400 1to 732 690 
32 55 70 18.3 117 5,950 24,900 23,500 116 778 734 
33 55 66 18.8 119 6,025 26,100 25,300 183 812 767 
34 54 62 19.3 120 6,075 28,300 26,600 179 832 782 
35 53 59 19.7 121 6,150 29,400 27,500 176 140 716 
36 52 .57 20.2 123 6,200 30,100 28,200 172 836 713 
37 51 53 20.6 124 6,275 30,400 28,700 170 822 776 
38 50 51 21.1 125 6,325 30,700 29,100 166 101 766 
39 49 50 U.S 126 6,375 30,900 29,. lil 792 751 
40 48 49 22.0 127 6,425 31,000 ,29,300 161 715 733 
41 46 48 22.4 128 6,475, 31,000 29,400 158 756 717 
42 45 45 22.9 129 6,525 31,100 29,500 ~55 740 702 
43 ' 44 44 23.4 130 6,575 31,000 29,,. 153 721 686 
44 43 43 23.8 131 6,625 31,000 29,500 151 70s 670 
45 42 42 24.2 132 6,675 30,900 29,500 148 687 656 
46 40 40 24.7 133 6,725 30,100 29,500 146 670 641 
47 31 31 25.1 134 6,775 30,700 29,500 144 6.53 628 
41 37 37 25.6 135 6,825 ,30,600 29,500 142 631. 615 
49 34 34 26.0 136 6,875 30,500 29,500 ' 140 622 602 
50 32 32 26.5 .136 6,900 30,,300 29,400 1.31 606 S88 
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The 15-yeu-olAstud had mol'. trees ancla smaller avaiaae d1aeter thaft 
that8hova In'table1. Our ...,le of one 1/5-ae1'e plot atld."two 1/20-aer. p10ta 
lndicated 4bo1.lt 385 trees and 112 square feet of basal area' per acre • Avera,e 
Ah was 6.8 tnch", About 25 trees per acre were class1f1e4 as 'clo1D1nants and 
dout 80 aacodominants; about one out of every 3.7 trees was a dominant 01' 
codominant. DoIIina1\ts were 12.2 to 15. 2 1nches dbh and 85 to 92 feet tall and 
cod01l1n.,., 7.2 to 10.9 incb .. dbh and}~O,to85,~eet~~11. ,>.L1Y~F~t~9f 
~_:.~ .. ,,·AoUt,',60'''''e.t .f"t6t.l::'1l.ipt.'·and""14,~0'.~,,~~~~a,a~"'ter. 
VOIUlMS a1IOunted to about 3.400c~b1c feet per acre--s1iDilar to~he 14-yeal' .. 01d 

,standinctflhJ,e ,1. Tb6,,~thora.·f.1t that aco-.rciai-th11ln.-;:".a:;r,raem41 
'1tf,.IIit.tJt~J~"~.,~~,',;',,.,~',' , .. ' ',.""" ,'" '»""". '" 

, .... ~ .. ~ .. ~. ,.' 

' ''i: ~c,~~,t.~rt ,~~":&e,h~i8~!:;J!~!tho~,A:~~9;,f'tJ~~ '.nt1u&lly,to 
, ale T"~,:"""fjh.l::.rowt'b o~ C1oid,D&P,t tre. in ~M sta~wesurveyed averaged 
, about' '6 lietpetyear'-aur'l.ng thi first 15 years i heiaht growth appeared to 
decrease with ~'Ie almo,.t frolll~he b.j.!nnina. b~t aboti~ 8 to ~Lfeet of annual 
heightaroWth ':iJ&ring the firstS years is typical. ~e rang&~~ a~ual 
diamete~ incr~ts of our,dominantaduring t~e firs~.15 ye~ was similar to 
those' oJ, Bull "(1945) and Broadfoot (1970), who reported O.S to 1.0 inch. ' , 

.'~ ,. 

" 
i C~rent ..,ual ciibic foOt'1ncr~ (CAl) in nataralstudamaypeak 
bettleem .. e •. ·11~and lSyeal's~anG' ~jrannualinctement (MAl) .b_t"een ~ages 15 
'ad 221+&rs(Jf.lker .. 1~~!, w~er 1969. W~lU."'on 1913). aaDae reported for.' 
:tAI wu:~190 to,.$OO c_Ie feet :peracr.~d for·~MAl. 140 to 255cQbic'feetper 
acre. 

WilliaJl8011, (l913) .predicted that"stands w:ot11dpeil(;' inbQf.rd foot MAl at 
aae 35tp 45Y"rs. ~p*dia& on Site, standS.1I1ght In:oduce-100 to 800 board 
leet per acre par year ·and contain 30 ·to 35 thqUsand board' f.~ per acre 
C. M .. cXniaht 1950. "."E .. >ff.r.~ .. 1965..~> '. 0111.'It') • O\lt survey. a.the, .... 'd.ata 'i.rom 
threefully.tOQlwd,. uatMnne4 ~awti"r standa rangillg"inalefll'1)1II2rto 35 
,ears (table 2H~Of tl\e60 tre. per .ac;re in ~he35-y.ear"'o14staad (nriver 
'ar) ,10'were~nant4ft4 3OCOQoainaat. Oftae doamants, 'aver.ge .4bh was 
26.4ino .. , .... rag.h.ptw.'139 ~, and'average<ci'own.41 .. t.er ...... 41 
t.et. cQdollin-i"t$ .avet,.a4d2tf:;(linen_ indbA~ 132 feet: in J;1.1ikt •. aftcl ·29 
f .. t in ;'ci~own tiaaeter., ',6o\)C t .sO pere.nt of the tota1~.1,ht,in doliinants and 
40 petc~rit in cOc1olllinants'waacrown. ' . 

TheZ7-:Y .. ~0Id st&llct{U!:per Bott.91l :sar) 8:l:iPPoI' tecl10 d~J:l8",t. &Dei 35 
~dolllin¥.t ....... the '·Strees per .,cre. DoJAimmts8v.t&ged22.5 . inches in 
~h,12~:;f.et iubei&bt;,.i ~. ~7 .' feet ·:f.ncrown d1ametar/ ' Cocloaj1na'Ptsavera8ed 
d.8 incn.sdbbf 129 fMe j.n 1;M&~lbt, altd 24 feet in crown diameter (one . 
• ~t~). ~ Llvc-erQWnWAt' ""~H'r,' ,~ p,.U"~~t of t:9lil. h~ll,tJt flfttmBj.ftifl~ri iPS Iff) 
,.t't!8t'lt ~t eudQf.a1Alllta, . ' ,-,' 

-~.' .. ;,~i 

,~ AtU4dianl~int, ~~.s~~ we ._ilpled e- two-t:tu-a st~,.Of·fhe . .' 
l~1Y' .. r-flcl ,cot~.'~u;~be''''rst''t .15" dD.i'-M-~_~:~~.~",t.....,· 

. -no.1Ji1it.·.v.i..ea~1~!':f.Mbe.'-1ildOl1~~ 138 f •• t'1tl 1lalaht, &114' 42' feet Jon '. 
Cl'dwndiaaatel'. Ctams1lere . about SO pe'l:cent of total 'he:tpt. .~n8Dt • • ".1.'." 19.,9 1achelt. dbh. •. Uader thecottOllw004were 205 ttee8··,atacteof 
aycM't>re,bOxelDI' ,uh,: aa4 .\JI&rberty. ~ wad.utar,- .~ .• Y.raa~·31 
84uarefato-f b88.1al!ea; pl'ojectedplot total was lfO*luaree.,tperacre. 
Avera •• 'dbho(al1 '11Y1naUl'Wleratory. taoncottollWOOci8.waa S~l ,~~,. ,.,. 

~"",ar ;, 

:( 
i 
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Table 2.--Stocking and volumes in pure. unthinned, fully stocked natural stands 

, 

Number Board feet ~I Average Sq. ft. 
Location Age dbh of basal Total I MAl 

trees area Doyle I Int.f Dovle l Int. 

Years Inc.hes ------------~----- Pet acre -~------~---~----~-

Ripley, Tenn. 
(Driver Sar> 35 20.8 60 148 26,390 33,8,30 154 961 

Ripley, Tenn. 
(Upper Bottom) 27 17.6 80 138 16,980 23,700 629 878 

Rosedale, Miss. 
'(Indian Point) 32 19.0 60 ' 159 22,995 27,985 719 875 

al Sased on Girard's volume tables (to a lo-inch minimWll log through grade 3). 

WillialDSon's data does not go beyond age 50, and we found no records on 
older stands. During our surveywe did not locate any uncut stands older than 
35, years. ' 

In the last 20 years, most cottonwood stands have been managed by thinning 
from below followed by a final harvest; time of first thinning, degree of thin­

-nings, and the interval between cuts have varied. 

If a pulpwood market is available, the first thinning _y begin when the 
stand is 15 to 20 years old. If sawtimber is the only market, the first 
thinning may not occur until ages 20 to 25. ' Time of the fir$t t~inning bas 
been governed by economics and the practical problems of harvesting and 
marketing. 

The intenSity of thinning from belOW is usually determined according to the 
general guidelines suggested by Obye (1958): (1) first 1Iark f~uppressed trees; 
(2) next take those obviously in poor condition from wounds, rnt, or poor fora; 
and (3) last start marking crowded trees to create a space (in feet) between 
crowns no greater than half the diameter (in inches) and to leave the best 
trees as crop trees. Although the primary objective in thinning is to fore­
stall mortality and improve the residual stand, no other documented guides 
exist to determine the degree of thinning necessary to meet these objectives; 
most foresters therefore judge according to their experience. Although 
recommended thinning frequency is between 3 to 7 years, most coamercial 
operators thin at about 5 .. to lo-year intervals. 

What is to be $ainedfrom thinning? Much of the research with thinning, 
spacirtg, and growth has been with 10- to IS-year-old stands. None has baen 
reported with stands over 30 years old. Usually, the work has been of short 
duration and covers only one phase of stand development. In most thinning 
studies, stands have been selectively thinned from below to a specifi.ed basal 

'111_ 



. .. 
area level imd the L"(.>sults compared to an \.nthinned check. ,Variation in the 
results among studies has been largely due to differences in age, stand 
,~on~,\~i~ll:,s ..lJjci\~." O~~17OW~:g~" c~n4~tiql}ll-! .• ~t'~J.t~ .' frQIIl,J~~l)ilj..l\g haveb-een 
'stfIltittgly'si'riiflar (U~S~bepa-rrMefit'of Agriculfl1rc', '"Forest S-er'Vice 1959, Neebe 
and Fletcher 1,960). One of the main benefits of thinning is re~overy of a 
la'l'gepercentage of gross,.rOlUR produced, which me.ansthat trees are utilized 

,tl\a,t"."o\.t~~()~i,se, die.. Anoth*r benefit is ,that; total growth is distributed 
.,.,~,~"J~ _1.l:i;g!l~.q~l,.ity tteelJ..L • Thinning does <not ine'rease gr8,s'wl'ullle pro­
id\!c.~~:ln?; 4~A~ff:l.~ficatf~ly impr~e the growth, of individual dominant 
and codomi~ant.tJ;'ees. 

During our survey, we visited several stands in the MississiPPi lliver 
,ya1leyt;hat~V:t;beenc;1Je~ectively cut one or W?retimes. In a So-year ... 01d 
stand near Cafro, 1111nois, we 31measured three 1/5-acre growth plots that had 
been established for 21 years. - Plots·were cut for the first time when trees 
were 4~, year~, ~JA~ E$t~ted r.~va1 was 12,113 .board,feet . (Iloy1.). 'Five 
years la1::er,t\-{e stand sdll supported 20,000 hoard feet (Doyle). Thus, 
utilized and availableprodtlction was about 32,000 board fe~t .4t.. 50. years or 

"640 bC¥lr4. feekper a~ .. aQnuall,~. l)omiq.ant tree,s averaaed 34 ... ~ , ;i.pcllea cibh, 
146 feet 1nlle1ght, and 50 feet in crown diameter. Live crowns were about 50 

. ,,' 'perceritocf'the total height. hom ages 40 ecs 50, dominafttswete still growing 
. f.ramO. 5,._ to, O! 7" inc.baMUall.1 al).~ other txeeafrotO Q~c2 b) 0 .. 5 11l~ SAAlUllly. 

'A'&oht 70·"pereerirof"'tbel ·voliJme was in grade one logs. Alth~ugh '.ost trees had 
ad"e.nti~ioUS branches after,th~_.c,+t 5 years earlier, only ab()ut2 p,erc:ent 

'C!el:ti,de' te.Ul"ted~t'i-~ef(' withlibiali crowns'pJ::99UCE!d th.e. 1IlO~'b'i.chea ~ 
• " ~_ .... (.~~ .; -l.' : ". -".~, .' - ,t'.-

Near McGehee, Arkansas, and Tunica, MiSSissippi, we measured large trees 
that had sur,.rived :te,.reral thintU.n~.,At McGehee, a residua~ 70 to 75 years 
old was 4.'1. 4 inchesdbh and 156 'feet tall. It had 90 feet ~f merchantable 
bei8h~; 42,.rce1)1=, 9f the.tota~, luli.gJ}t was in live c,own; cr~ p,iameter was 
';41 feet!' ~fhe'tr,~~cont~t~:six:lo811, alJ tlo. 1, and .. ' 3,,Z8~ PQard,;,f,eet (Doyle)'. 
'Tb~re 'wt!ti!otb:et~:'tt~es: of sill$.,J.fr· si.~einSth~ 'ar'ea. as,:weilas,~evetal' recent 
8tunq>S. ,From ring counts ol1'tn-e' stumps. we found' chameter sroWth to be . 
,rapid~"up to 1 i.nch~l)uali)"-'rto:r the tirst, 10 year~.Good &rOW,~h~-O.3 to 0.5 

.. inch ·p'erye.ar-,;;'corttinueQ ' to'ate. 40. ana tben:. cIt'opped ' to '0. 2, ~o 0 .. 3 annually to 

~~~h~it , .. ;Z2;,;~!!Li!:;1:gi~~. 7~:we~!;E! a:a:v:~a:~'~:i:u:!~~e~~::.~~ .~~ 5 

75-y~a'r-old "et~.s 'wciula"s06n break up and die. . " .. " ' 

J'l)e'J:unica~,~~e'Lwer. ,about. 70 years old and healthy. $~.~ t,ba~,we 
_as"te'd'~3re ftom!l"to '43',1'ilehe$ .dbb: . Ali ,were .. abQut,.15()" l.ii"tall, Live 

. ~TOwn., ~ei~F~Q t~ ,60,~ci~~r!eitQf:: to~,a1 ; heigh,,, , ~r6wn" a¥~~~"rsc~~~~. ~Rfroxi­
, *h\.lv i\t) t\l 6Uf@~t I.,. ind1.vtdu~l. t\'~GV\)h_1 ran,~,l fN'" abou~,l.SOO to 

~j"''''ty~ .... -,,,, .,c~ :.) ""-'.;';',"';'_ ,', ? ~-2' """" __ '," " ,'."'-""'~'" ,", .• ".:r~,~ I:,,~ " 

1,S(X) bq~~td r~~.t):t\,ft().J6u~ to ei,htlogs.OV!f ,90 perc~nt9fthe voluae 
was,grade ,one,., . . . -. 

"' . -Qlte'i~:i'~allt a'&~~~;~::~,r.~c,~~~~~J.' .~g;~t is' ~re'l~~;,,,o~.el"'\1a:~~on.of 
tbe 8.t4l)~ •. ;GrOt!f.~·~Il~ti~ '~~"l,). ~¥cel,slen~ .. one J~!~"bu~ ~Y;.~~,e."enQush 
t . A4.~,.{da..u~_·~(:.-... t.ality .ttl .... ~vt •. ,iPIl1:100, ~t Q.ro\l6'~~"'~~dltJl.~~;urfl. or 
,:;;ad;-':'=~~~d~t'T~~t.~~·".~_o~·.'a.fldj.~~n~,~~. <~'~.,.cl.~~ts 

~:~-:,~~~~8;~ .C!>:",e;;l·tOu~·fq~~~'~~~~to~,~t 
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may occur as a result of excessive drainage caused hy channeling or from revet­
ments that cut off lateral movement of underground water (Broadfoot 1960); on 
the other hand. trapped, standing water can also kill th~ trees (Broadfoot 1971) 
as can sudden and deep sedimentation.·which is especially bad for older trees. 
Insects and diseases associated with cottonwood (Morris et al. 1975) can cause 
degrade. deformity, or a loss in growth; some diseases can even lead to 
mortality (Toole 1962). Ordinarily, however, vigorous trees are nO,t affected 
greatly by insects and diseases. 

Natural cottonwoods are shallow rooted and subject to windthrow,which is 
particularly prone to occur when high winds follow an overflow that has 
thoroughly saturated the soil. 

In older stands on most sites, vines, grape (Vitis spp.), and poison-ivy 
(Toxicodendron radicans) grow up the boles and into the tops. Vines 4 or 5 
inches 1n diameter are not uncommon. Although some foresters believe that 
vines hinder diameter growth. Krinard (1960) refutes this theory. 

Cottonwood normally does not reproduce naturally. Even in fully-stocked, 
unthinned stands the shade from cottonwood is not dense enough to prevent 
establishment of other tree species in the understory. Thinning promotes 
understory development by increasing the sunlight available. The two most 
common species invading cottonwood stands are silver maple (Acer saccharinum L.). 
which predominates north of Memphis, Tennessee, and boxelder (Acer nesundo L.) 
to the south. Others include sycamore (Platanus occidentalis L.) sweet pecan 
(Carya 111inoensis (Wangenh.) K. Koch), sugarberry (Celtis laevigata Willd.), 
and green ash (Fraxi~ pennsy1vanicaMarsh.). To prevent these species from 
taking over the site after the cottonwoods are cut and to create a seedbed of 
bare mineral soil conducive to natural cottonwood regeneration, foresters once 
.recommended that thinnings be kept very light to prevent opening the canopy 
(McKnight 1950, Switzer 1948). Later experience, however, indicated the 
unlikelihood of reproducing cottonwood without drastic site preparation (Hosner 
and Minckler 1960). 

We reported a method of site preparation to promote natural 'regeneration 
of cottonwood by simulating natural conditions (Johnson 1965). With the method, 
the overs tory is cleared completely; then, ditches 6 to 7 feet wide and 8 to 10 
inches deep are created near or adjacent to seed trees (within 1,000 feet) 
during the seedfall period. Seedlings become established in the ditches,which 
provide a relatively open, weed-free environment. Although the treatment is 
successful when used properly, it requires a thorough knowledge of soils as 
well as adequate but not excessive seedbed moisture. Very sandy soils and 
soils with a clay cap are unsuitable. One stand established by the technique 
on Commerce silt loam soil near Vicksburg, Mississippi, contained several trees 
12 to 14 inches dbh after 16 years. One open-grown tree was .20. 7 inches dbh 
and 97 feet tall. 

IMPLICATIONS ~OR PLANTATION COTtoNWOOD 

Apparently homogeneity caused by constant spacing in plantation~can cause 
a stagnation that does not occur in natural stands. This problem will probably 
become increaSingly important in plantings of select clones. For example, at 
some age, depending on.initial spacing, plantation trees from run-of-the-bar 
cuttings drop significantly in diameter growth over a wide range in spacings 
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(Krinard and Johnson 1975). Once stagnated, t;he trees do not appear to reapotu! 
to r.elease. Thus,thinn~ngs to create proper spacing appear critical. Since' 
natur,als;~~~H1n.~it~.u.nylllOl;" tr:~,.p~;~c1:th&;li.· pUnt~,~n ••• ~t,1tO~1'L, .. 
exl5ec~ th .. <~~ .. ~.pat."qt4.t,i!ti:4ali~11,"~~gh. tJJ~~F,j.!lke.r,ent ;«lvetal,l'} .. ; .... ,. 
'.pp&rent+y;,~~nte.ts thia ~ccurr~ce~ .A~, aae; ~;atu:l. pos~t~ly eal";li_.'.".~;' . 
avera&!:.,J;.,~r8,>.If! ob~oU$ thrdqbout ;he ila~Fal st.-n4. ..Tb.J:staltl;~yt,·.······,; .. , . 
beca~:,~f,;~~eir:~01iparat1v.l1,la~g~, cli.~.rs'.'4 correa, •• diqal;y>l.acg_·;¢r __ • 

. a prQ1:)jjlltl:e"r •• \il~of, ,.etic.~~"P,<,PJ;9X~,,1,t;y .~o:,otQel\d,*".q, •• ;: .. !:, • .,.~,,-
. dantlt,,,~~1.8" ,~iul perh.p~ !I1cro-'-ite'. Sar,~)'in.a stat,ld'a c4''''elo''''t~ th,,,e', 
is enough. space£or both codominants and dominants. Later, onlyd~llant. 
prevail. Our obsetVations of 27- to 35-year~old stands revealed only about, 10 
toI5 do"ilul~tsper-acre.. . '. ',' 

Dominants are usua1lySl1ghtiy ·.taller and laraer' *n'd1 __ ~.~;tlla:oC04<»JP.", 
nants and have fuller crOWtlS that constitute about 50 percent ~fth.ir total 
height.;, .~~4:~nuts have clos.to 40. per~flnt .. of their tot,al he:L.t,:ln,c:r~ 
but often .\:lav. ,iIW)~e ae~(:J1an~able '.' heipt ~hando-.1nallt~,. whi~ '. ~ .. ~.~o,,:f..r~,. " 
Table 3s~l:~.e.th~do~l,'ailt ~d c<?~minant t-r .. b3s~aitaa' (o~,tn ... 0,* 
survey.' Th~ fi$UrU4\F:il baaaedon, ~nlya 'ma1}.s~!e(one to'~Pur .Plpt;~:" 
less than six sa.aple trees pE!r location); although not concl.usive,the data 
indicate th~ stoclH~8 ~nd'8pa~ng to aim for iIi our, p18atat:L0D$ .... 

The prec¢i_d1.aCuAiOnjlu&&_tS certain advattt..,ges .ofu.tUr'l:.t~ 
over plan;~~~q.: ,t~eco8~ .. ~f ... it;J.taiti~ a natural ;.~4 ~"~".,,~,#P •• t.:f;~61: . 
PX:oduct!on "~ .• ,R~.r.nat\!t~; . eruninais bet~e~, . an4.·~.l~y •. t;~till;;~ no,t ,~ , 
detr:lmenta+.:tJ~f 't~~~1.tr~ .. a8 f:or ,l?~tatiof14. .Ad,vanta~ .J~J."l"'~~~ 
are fa,~te-ar.1y';Jf'Wthf~~~.oJ 8~e~t .. toc1tt, e .... in.aeehan1c~:ba" .. t~&. 
and, mOstUapor~~t. llre4i,cW:ll~tY7· ... akey poil1t~ Not ol1.1y~ 1.it~8s1~le .'. 
to predict ·.~.lW'. gt~t't':~f ~t~raJ., stands, but itisbecomu: llW;r."~lJ, lea. 
likel)", ~bat. tlew .. tands. will be es.tabli8.hecl .tal,l. ,E{for.fs.toco.ru:tol t~. 
K1ss~.~pt·,M.verhaYti4f.fecd"'8:iY ,~\lrtp.il~fbeestabUsfu.entof.~to.nwo0.4 
on new laltd· (Du.t,rpw" MCKnight, and Gut:t.n~r8, 1910; Mcl<tl.ight and>.i"t.i'f~Ut 
1968). No longcristhemeanqering ri.~ likely to cut bat\ks ap4,ln~114upDeW 
bars ove~, .4,1~rle;!U'ea b.eca,usl!'o.fcha~pelstraiahtenlng, d;re(lsMlj,aM·the . 
installation of miles of revetments. 'l'hus,;Ln reality we probab:t1,~ve no .. 
Choice other than plantations if we are to coritinuegrowing cottoDWoodon a 
large, aca.lei· '.,,' 
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Table 3.--Dominant and codominant component ~I of pure, fully stocked stands 

Dbh Average Sq. ft. Number 
Averag~1 Average crown diameter Location basal of 

. 
Average 1 Range height area trees spacing - Dominants I Codominants 

---- Inches ---~ Feet --- Per acre --- Feet -------- Feet ----------

Cairo, Ill. 5.1 3.1- 7.9 56 67 420 10XIO 12 9 

McGehee, Ark. 9.4 7.1-13.9 80 80 160 16X16 21 18 

I 
Cairo, Ill. 10.2 7.2-15.2 88 62 100 21X21 15 

w 
0 

12.6 27 25 I McGehee, Ark. 10.7-16.7 110 71 80 23X23 

Ripley, Tenn. 19.7 16.5-23.0 129 96 45 31X31 31 24 

Rosedale, Miss. 22.5 18.8-29.6 138 128 45 31X31 42 

Ripley, Tenn. 23.1. 17.7-28.3 134 119 40 33X33 41 29 

al Trees considered intermediate or suppressed not included. 

bl Indicates possib1ep1antation spacing for number of trees and average. dbh for each stand. 
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