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Survival and Growth of Sweetgum, Shumard Oak, anti 
Spruce Pine Planted on a Creek Bottom Site 

in the Carolina Coastal Plain 

Abstract. Rwrptgu111 ( T,·iq 11ir/omlrnr 
.�tyrocif/11a L.) Rttrvivnl 1111d g-rnwtlt wns 
sig-11ifir-1111tly suprrior to f-\hurnnrd onk 
( l/111•r,·11.• .•h11111orrli·i) 1111d ,:pru<·r pine• 
( /'i1111.s !Jlol1rn) in n 1•IP11rrcl fnrrst 
pl111iting- on II slrPn111 t1•1TH<'c Rill'. 
/\ ffrr flvi• g-rowing f;('Jlf\OllH /<IV(Wfg"lllll 

!,ad !II 1wn•1•11t Rnrvivnl nnrl 11V1'rngPd 
I :.l.fi f'rrt i11 hrig-ht, whPn·ni< rnhu•s for 
f-;ltu11111rd 011k wcr' 72 p1•1·1•Put n"'l fi.2 
f'('r•t, 11nd for Rprttce pinr 4 1wrc-cnt 
11 nd 7.7 f'ppt, Rw1•etgu111 w111-; n lso l<•s. 
s1•1·io11sl_y dn111agPd by falling clPndcnrcl 
<'11IIR nnd rnpidly rscAp<•d compc•t,ing 
v1•g-l'l11tio11. Rhumnrrl onks 111ul sprnr,, 
pinrR both showrrl c•onsiclPrnhl1• rnrin­
tio11 in hPight 1111d forn, in contrnRt to 
�w,•Ptg-11111\ n•lntiv,, 1mifon11ity. 

�wt·<'I g-11111 ( l.liquidn III ba,r st y l'a-
1·i/l 11,a, I,_) is a 11 i Ill port a11 t 111c111 her 
of thP sppei<•s-ric•h, bntto111la11d for-
1•sts of lower Carolina 1•r11tslal plain 
1·rc·Pks. Sl111mard oak (()1t<'l'C1/S 
s/1 umarrlii Bncld.) a11 cl sprncc pinP 
I l'i1111s ula,brn ·wait.) arc lrs. ab1111-
da11t. 1>111 all t ltrc•r arr prr,frtTPd 
SfH'<·irH i11 tltt· mnnag\'ntf'nl of thrsr 
woodland.·. 111 a trHt ol' tltl'ir r<•ac-
1 in11 111 sl'Vc·ral pla11t i11g- spa<·i11gs 
(4Xo.l, (;Xf,, and X8 fp('[) tltc• pf_ 
fr1·t of' spar·i11g- iii nol yf't f'Vidr11t 
;1f'tpr fiv1• growing s<•aso11s, but 
t lwr1• ar<i so111e :;,triking dilf-Pr1•11<'<'8 
i11 s11rvival ancl lwight growth h,,_ 
{ \\'f'o'll ( hr th l'('C SJ)C'l'i1•s. 

'J'ltrs1• l"!·s11lt1; an• frnm 11 st11dy 
!o,•atPrl 011 a Sl•1·1H11I hotto111 01· l<'l'-

race• sitr ml.iw'.c•nt, to a slllall stn•11111 
i11 thr 81111trc ExpPrimrntal l<'nr­
rst, 11rar (!ltai-lPsto11 ,  R. C. 'l'ltr 1;oil 
is rath<"r variHhlP; 011 (hp ltighC'r 
portions of' th1• lp1-ra1·1· ('oxvillt-
1011111 and sill 1011111 n<·1·11r, hut /ls t It!' 
f;trPa111 is a11111·oa1·IH•d tltl' soils 
/.(TH<I<' into sandy loan1s i1l1Pr1111•­
d iat P i 11 clu11·actrr brt wcr11 t hr Uox­
vi 11< > a11'1 C:hastai11 St'rics. 'l'hi,•k­
lll'SS ol' the A l1orizo11 A11cf-t1al1's. 
but as a rnll' iL is 1fi ittC'liPs 01· 1'1101"!' 

in drrth 0\1 1'1' elay ( 'oxvillr H1·­

ri1•s) or Ra11<ly Play loalll Play lnnrn 
( i11fl'r111,·di;1tr soil). 

HP for<· st 1111,v i111;t11llatio11, t It,• 
a rr•a s11 pport rel a p;nf ially st o,·kC'd 
st 111l!I o I' sw1•<'tg11111, ,·h,·rrybark na k 
((). frrli:nlrt rnr. pa,11nrlnl'j'ol·in. F.11.), 
Ant<•riC'an lwr<'h (l•'ng11.� grnndi­
folia. g1irh.), .Y <'llow-pnpl11r (Uri11-

dcndro11 l11lipifcra, 1,.) and 8h11-
111ard oak. with sr•at t<'n'd lohlnll_v 

pin<' (/'. tnrr/n 1,.) an,l spn1<·1• pilH'. 
A ftrr t lw salable timl,1•r was log-g-ed, 
rPsid11al largr t reps were poiso11rd 

with an,nrn t <' a 11d the saplings and 
hrtt.·h 11·1•n· basal HprayPd with 11 

111ixt11r1• of' �.4,5-'1' in oil. 'l'wo 
pl11nting- blrn·ks 11•prn installed, hoth 
t hrr<• 1·hHi11s sq11arn, with Nll'h s11h­
dividNl into nin1• equal plots. Thi· 
rnablPd ,·om parison of' the t It rrr 
sp<•,·i,·s at t l11·<•r. spa1:ingi,, rall(ln111-
iz<•d ;i11d rrplicatPd t wi,•t•. 'l'h,· 
pints 11·,·rl' pl an I rd 111 ,l II n 11a1·,v 
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1955, with graded 1 -0 seedlings 
raised from local seed. The con­
ventional 1 0-inch planting bar was 
used. 

An examination after the first 
growing season showed a survival 
of 92 percent for spruce pine, 96 
percent for sweetgum, and 97 per­
cent for Shumard oak. At that 
time each seedling was also clas-

sified according to a scale of gen­
eral vigor, which showed little dif­
ference among species since almost 
all the seedlings seemed to be do­
ing very well .  After five years this 
initial uniformity no longer exists ; 
the sweetgum shows outstanding 
superiority both in height growth 
and survival ( Table 1 ) .  

Terrace hardwood sites are in-

TABLE !.-SURVIVAL AND AVERAGE HEIGH'!' OF PLANTED SWEETGU"M , SHUMARD OAK, 
AND SPRUCE PINE A,'TER FrvE GROWING SEASONS 

Species 

Sweetgum 
Shumard oak 
Spruce pine 

Survival' 
Stems 

overtopped 

--Percent--

91  36 

72 75 
48 70 

Average height' Coefficient of 
un- variation of height 

All damaged for undamaged 
stems stem ' stems' 

--li'eet--

12 .5  13 .4 
5 .2 5 .5 
7 .7  7 .8 

Percent 

26 

56 
GO 

1Signifieant difference between all species at the 5-percent le,·el ( analysis of 
variance, Q test ) . 

'Saplings undamaged by falling debris from deadened overwood. 

FIG. 1 .-A typical sweetgum plot during the sixth growing season after planting.  
Most of crook was caused by vines which were cut away for picture-t aking purposes. 
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herently rich and where openings 
are created, dense thickets of ag­
gressive vegetation develop rapid­
ly. lf a planted species is to be 
successful ly established on cleared 
sites, seedling growth must be very 
vigorous during the critical first 
few years. The planted sweetgum 
has this ability for fast initial 
growth and relatively few individ­
uals are overtopped by competing 
vegetation (Fig. 1 ) . Vines are the 
major /)ffenders ; they are sup­
ported by the saplings and have 
caused some stem deformation . The 
other two species are still strug­
gling with blackberry canes (R-ub 1t s  
spp. ) ,  other brush, and vines. Th i s  
severe competition apparently nul­
lified any early effect of spacing 
on the form and growth of  the 
planted trees . 

The breaking up of dead over­
wood trees, especially the large, 
heavy-limbed beech, caused con-
iderable damage to the planted 

trees, amounting to 11 percent of 
the surviving spruce pine, 18 per­
cent of the Shumard oak, and 20 
percent of the sweetgum. Spruce 
pine bad the least ability to endure 
mechanical injury ; about half of 
those damaged died, while many 
others were b a d  1 y malformed.  
Sweetgum suffered the highest per­
centage of damaged trees becaus1i 
of a higher survival rate and mucl 1 
larger a v e r a g e size. However, 
sweetgum was quite tolerant of  
damage, and often survived even 
when crowns were broken away. 

The sweetgum show more uni­
formity in height than do the other 
two species. This is illustrated by 
the coefficient of variation values 
in Table 1, wherein standard de­
viation of height is expressed as a 
percentage of respective average 
height. In proportion to their much 
larger a v  e r a g e size, sweetgum 
height variation is about half that 
of Shumard oak and spruce pine. 
Some of the oak s.eedlings are only 
a few inches taller than when 
planted, others have grown rapidly 
-the largest is 21 feet tall, nearly 
matching the best sweetgum. This 
growth phenomenon has been o·b­
served in other oak plantings and 
may be due to genetic variation. 
Marked height growth differences 
also exist among the spruce pines, 
along with conspicuous natural 
variation m tree form. Some 
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spruce pine are very straight, 
whereas others h ave a pronouncer!. 
spiral -shaped crook. 

Based on the previous stand anrl 
uncut stands on similar topograpl1ic 
positions and soils, there is no rea­
son to believe these plots are .espe­
cially good sweetgum si tes or poor 
sites for the other two species ; 
they appear to be good sites for all 
three.  Unless there is further treat­
ment, however, it appears that only 
the sweetgum plantings will result 
in w e  1 1 - s  t o  c k  e d ,  homogeneous 
stands. Plots of the other two spe-. 
cies have a ragged appearance ; 
patches of natural sweetgum, yel­
low-poplar, and oak of both seed­
ling and sprout origin have often 
outgrown the planted trees. If an 
acceptable stand of Shumard oak 
or spruce pine is  to be realized, 
a cleaning or weeding operation is 
needed. Aside from excellent sur­
vival and growth, sweetgum is a 

species admirably suited to plant­
ing in these respects : 

1 .  Large quantities of seed are 
easily collected most years ( as op­
posed to the difficulties of acorn 
collection ) . 

2. The seed has good viability, 
70 percent or better. 

3 .  Nursery stock i s  easily grown. 
4. Planting is not difficult ; the 

stock is not excessively large and 
cumbersome to handle.  

Sweetgum s ... .vtimber continues 
to be in demand, and the growing 
market for gum pulpwood makes 
intermediate cutting feasible in 
sawlog rotations, or allows short 
rotations solely for pulpwood pro­
duction . Al l these desirable fea­
tures make sweetgum particularly 
amenable to management. 
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