
RELEASE SPEEDS GROWTH OF BOTTOMLAND HARDWOODS 

J. W. Johnson 
Southern Forest Experiment Station 

Forest Service, U. S. Departm.nt of Acriculture 

This articl. report. ear17 changes in growth rat. brought about 
b7 parti.l cutting. in two bottomland h.rdwood .tands. B.tter intor­
mation will be forthco.ing as r.-•••• ur ••• nt. are .ade over long.r 
p.riods. Indication. are, howev.r, that the ace.leration of growth 
caus.d br rel.as. i. large enough to be • vital factor in planning 
future cut •• 

Releas. in Mixed Hardwoods 

One stand of timber from which intora.tion was gath.red 11e. 
near Vance, Mis.issippi. On the higher land, or "ridges", the mo.t 
CQ8aon tr.es .re cherrrbark oak, cow oak, Delta poet oak, whit. ash, 
hickorl, and blacJqua. On the lower la4 or "fl.ts", .weetgua, bottom­
land red oak, willow oak, sott ela, hacltherrl, sreen uh, aad bitter 
,.oan are mo.t co.aon. Cutting in the.e .tands waa 40ne as part ot a 
cooperative .tudl being .. de under the .upervi.ion ot the Delta Branch 
of the South.rn lore.t Exp.riment Station. 

Before cuttinc, the voluaeof tiab.r ift logs 14 inches aD. lar .. r 
ift di ... ter at breaat heicht averag.d 2,900 board feet, DOlle sc.le, 
per acr.. Characteriatic.117, the torest was .. 4. up ot irregular 
sroups of sapling, pol., and saw-timb.r tree. (18 inches d.b.h. and up). 
The baa.l area averaged 105 sq. ft. per acre in trees of all kind., 
qualities, and .ize. tro. saplings to large saw-timber. There were 
125 tr.es p.r acre .ix inches d.b.h. and larger. 

The 1941 cut removed 1,500 board te.t per aere, or 25 te.t of 
basal area. So.a. ot the timber was mature or over-m.ture, but the 
bulk of the volume came from an improvement cut ift ... 11.1" .aw-tiab.r 
trees that were of poor fora or vigor, ha4 seriou. defects. or were 
competing with better trees. Since .anr trees that .hould have been 
remov.d to benetit the stand were unmerchantable tor standard hardwood 
lumber, thin.inc and spacing were incidental con.iderationa--.s ther 
will be in most tir.t iaprovement cuts in this .ort ot timber. 

In .ov •• ber 1949, incr .. ent borings were taken trom 200 tr.e. 
on ... pl •• trips through a quarter-section that was logged in Jun. and 
Jul, 1941. The ... ple trees were divided into tour release classe.-­
heaV7, •• diua, light, and no releas.. Th. difference. between th ••• 
clu ••• varied with the position of the trees in the stand. 'or ov.r­
topped tree., light r.lease removed le.s than one-third ot the eff.cti .. 



ooapetitioll ••• diu. rel .... up to oll.-half, aM h.a", r.l ..... or. tMa 
-'If. '-oD. illt.ra.diat. or co-4oaiDallt tr •••• li.ht r.l .... took .w., 
_e-fourth to OD.-half th. coapetitioll, •• 41ua up to tbr ••• tourtba, .. d 
hea", r.l .... o •• r thre.-fourtb8. For doaillaDt tr ••• , liSbt r.i ... . 
r .. o •• d up to two-third. ot th. coap.tition, while .. diua r.l .... took 
sr.ater aaoullt.. 80 h.aY,J r.l .... wa. recoeni •• d for doainant tr •••• 

In •• aluatiDl r.l.a •• , r .. oval of o •• r-toppiDl tr ••• vasll •• 1l 
.or. w.ight thaD .liaination ot co.p.titioll tro. the .id.. Cull. and 
tr... coapl.te17 o.ertopped tor .0 long that th.7 C.V. IlO r ... onabl. 
proa1e. of r.cov.r7 w.r. not illclud.d in the .&apl •• 

Sli,ht17 1... than two-thirds ot all ... pl.d tr... .ix inch •• 
d.~.h. aDd lars.r w.r. found to be •• r.c.iv.d .oa. r.l..... Lisbt 
r.l .... , how.v.r, 41d not prove appr.ciab17 .or. eff.ctiv. than DO 
r.l .... , .nd data for th ••• two elaa ••• were th.r.for. coabia.d. 0al1 
~5 perc.nt of all tr ...... pl.d r.c.iv.d •• 41ua or h.a", r.l ..... 

Eff.ct of r.l ..... --For tr ••• that r.c.iv.d h.aY,J r.l •••• , 
a •• race rat. of di ... t.r ,rovth baa b •• n 26 p.rc.nt high.r in the two 
7.ar •• inc. the cut thaD in the t.n 7 •• r. b.for. ('a~l. 1). Tre •• with 
•• diu. r.l .... hav. incr .... d on17 on. p.rc.nt in ••• race rat. of 
,rowth, but it i. po •• ibl. that th ••• tr •• a--•• ,.cial17 the lar •• r 
oa •• --n.ed .or. thaD two 7.ar. to .ak. th.ir full r •• po .... 

Tre.. tbat had light or no r.l •• a. ha •• d.er .... d 17 perc.nt 
in av.race rat. of 41 ... t.r crovth. Thi. proba~17 repr ••• Ilt. the 
.1owiDc 40wa that would hav. tak.n pl.c. throupout the .taDd if DO 

cut bad ~ •• Il .ad.. Siae. the av.rag. d.clill. i. srowth rat. for all 
the tr ...... pl.d r.,.rdl ••• of r.l.aa. wae oa17 four percent, it i • 
• ppar.nt tbat the cutting h.. ..rv.d to hold 10.. 1a rate of ,rowth 
caaparativ.17 low. 

Practical17 .11 of the cut w .. in •• diua and large .aw-tiab.r. 
tr.... If all .i ••• of log. had b.en merchantabl., .&n7 more aaall 
aDd .. elium tr .... would hav. b •• n r.l .... d. All .. all tr ••• are .oat 
r •• poaei •• to r.l .... in .tanele like thi., the di ... t.r growth of the 
.ntir •• tand would ha •• b •• n ape.d.d conaid.rab17. 

a.l.... in Cottonwood 

a.l .... of cotto.wood was .tudi.d in a .taDd on the Mi •• i •• ippi 
Riv.r ~attur. n.ar Vicka~urg, Mi •• i •• ippi. Th. tract w ... 200-acr. 
,lad. of .xc.ll.nt timb.r, running 12,000 to 20,000 board f •• t, Do71 • 
• cal., per acr.. In the .priag ot 1948, the .tand w .. 5' 7.ar. old. 
Siac. cIiaa.t.r crowth had dropp.d .harply in 19}6 and continu.d a gra­
dual d.cli .. thereatter, the atand was judged to be about 12 7.ar. 
ov.r-_tur •• 

- 2 -



Such .tand. are usually clear-cut to arbitrary di .. eter 11a1ta. 
Bowever, the owner, Mr. W. R. P. Taylor of £asle Lake, decided to tr,r 
a selective cuttias. Marking was ~one by the AndereoD-full, Co.pan, 
of Memphis in collaboration with the Delta Branch Station. 

The marked tree. were cut just before the start of the 1948 
growing season. After logging, .ix s .. ple plots of one·tifth acre 
each were installed along a line through the mo.t heavilJ timbered 
part of the glade. An inventory .howed that 10,830 board te.t per 
acre of large cottonwood had been removed from the.e plote. The re­
maining voluae in &ood cottonwood was 8,930 board teet per acre. A1ao 
lett behind were 530 feet per acre of poor-quality .mall cottonwood aad 
other hardwoods, and 200 feet of good-quality hardwoods a little too 
aaall for comaercial .aw-logs. The original .tand had ll~ square feet 
ot baaal area per acre. Ot the 69 .quare feet left after logging, 28 
were in poor trees and outright cull. which offered little or no com­
petition to the better trees. All of the good tree. appeared to have 
received either heavy or medium rele .. e. 

A. part of the inventory, and before increment borings were 
taken, the tree. on the .ix plot. were cla •• ed as being in either 
lood or poor vigor. The e.timate. of vigor were based on crown sise, 
apparent health, and the appearance of the bark. A total of 22 merchan­
table tree. of good quality remained on the plot., plue a few ste .. 
not worth cutti~ commercially. Two of the 22 trees had been aarked 
tor cutting but had been ai •• ed. Of the remaining 20, 14 were cl .... d 
a. ot good vigor and 6 were classed as being in poor vigor. 

Diameter crowth before and after cuttiag is summariz.d in Table 2. 
The trees that had been classed as being in good vigor were growing 50 
percent faster in 1948 and 1949 than in the ten years betor. the cut. 
The larger tr.e. in this group re.ponded better--or at le .. t fa.ter-­
than the ... 11 ones. The tree. that had been judged to b. of poor 
visor have so far shown an average incr .... in rate ot growth of only 
15 perc.nt. The 1949 borings showed, howev.r, that only three ot 
the "poor vigor" trees have had an unsatisfactory growth rat. .ince 
r.l..... The srowth rate ot the other three "poor vigor" trees--
and of the 14 "good" trees--make. thea an excellent inve.t.ent. 

The two marked trees left by the loggers have declined greatly 
in rat. ot di .. eter growth. Although they are ot very poor vigor and 
not necessarily representative of all the marked trees, they indicate 
what aight have been expected of a sub.tantial portion of the trees 
that were removed. 

These data show that the growth rate of vigorous trees aocelerates 
t..ediately and .ubstantially. If high growth rate. continue, they 
would justify changing harve.ting methods in sim1lar stands of cotton­
wood froa a .ingle cut to a system of two or more cuts about 10 years 
apart. 
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The .o.t .tartling acceleration ot growth rate tollowing re-
le .. e on these plots was an increase ot 181 percent in tour s .. ll 
hardwoods--a sweet pecan, a sycamore, a green a.h, and a hackberry. 
While they varied widely, their average diameter growth increased fro. 
2.1 inches in the 10 years betore cutting to a rate ot 5.9 inches 
per 10 year. thereatter. The trees are desirable growing stock but 
were only 10 to 18 inch.s in diameter when the cut was aade. All 
received hea~ relea.e. Their response is gratifying, tor such tree. 
will tora the .tand atter the cottonwoods are gone. 

fable l.--Diameter growth betore and atter cutting in a stand 
ot bottomland hardwoods. 

d.b.h. Trees .e. Average Ratio of 19 9 

(inch •• ) ill per !I d.b.h. growth rate to 
... le acre 1 -1 4 - 1 rate 

--NWlber-- Inche. 

BJ:.A VI RELEASE 

6-10 1, 4.3 2.1 131 
12-16 24 4.0 1.9 122 
18+ .2 2.a.l ~ 107 
Total or 
average 42 8.6 2.1 126 

MEDIUM RElEABE 

6-10 1, 5.0 2.3 101 
12-16 17 2.8 2.8 105 
18+ 11 1.1 - 2,6 ...§2 
Total or 
average 49 8.9 2.6 101 

LIGHT AND NO RELEASE 

6-10 51 17.0 2.1 82 
12-16 " 5.8 2.8 84 
18+ il ..l:.2 2.4 §1 
Total or 
average 109 ·24.3 2.4 83 

ALL DIXlREES or RELEASE 

6-10 79 26., 2.1 95 
12-16 76 12.6 2.5 101 
18+ ~ ~ ~ ..2Q 
Total or 
av.rye 200 41.8 21~ 26 

11 Total tree. per acre excluding cull. and hopel ••• ly 
.uppr •••• d tree.. On the s .. ple .trip. the stand was con­
siderably lighter than on the tract a. a whole. 
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Table 2.--Diameter growth in large cottonwood following rele .... 

Average Average 10-year espan-
Tree Tree. Averase !I sion of 1948- Growth 
d.b.h. in increase d.b.h. d.b.h. 49 average rate 
(inche.) .amp1e 19}8-47 April 1, Rov. 1, d.b.h. in- increase 1948 1949 

1!1"''' •• '' 

No. Inche. Inches Inche. Inche. P.rcent -
TREES CLASSED AS OF GOOD VIOOR 

20-:50 7 2.8 26.8 27.5 }.5 +25 

30+ ~ .ltl J2.& .&.Q. 6,0 +62 -
20+ 14 }.2 28.8 29.8 4.8 +50 

TREES CLASSED AS OF POOR VIOOR 

2O-}O 6 2.6 22.9 2}.5 }.O +15 

MARItID TRIES lEFT 

2O-}O 2 ,.0 22.8 2}.1 1., -50 

11 Include. a 7 percent increase to take care of bark ,rowth. 

- 5 -




