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Growth predictions for tree
species planted on marginal
soybean lands in the Lower
Mississippi
J.W. Groninger,  WM.  Aust, M,  Miwa, and J.A. Stanturf

T hc Lowcr  Mississippi V&y ccmr$ns
bottomland  hardwl~crJ-dominared

t&m  rhar arc among  die most produc-
rive in rhc United  Sm~rs. Widespread
~:onvCrsiOn  Of fOreSr  hd LO ~grklJhrid
IJSCS occurred rhrougboul  Ltlc  region over
the past  200 years.  IJresendy.  Forc\rv cnvcr
less rhnn  one-quarrcr  of Abe  area of +&sr-
I:md prior to  European se&mrnr.  Most
recmrly,  widcscalc loss of foresr  cnver  oc-
curd during rhc  early  in response
ro increnscs  in soybean  priceb  (Srrrnirlk.kc:
1976). ln many casts,  these 1asL  Iim3rs  ro
IJ~  clrnrcd  occupied sites  which were  roo
Frrqurnrly  flooded  ro support row-crop
~riculturc  on a susrainable h&s  Thor.  TO
poor inrernnl  drainage, bacltwarer  tlnod-
ing, or borh. Changes  in borh soybean
snd fnrcsr products markers have ren-
drred some of rhcsc lands ecorromicnlly
m;lrgin:d  Ci,r  soybean  production. Ch;lng-
ir~g  economics,  in combination  wirh  an

incre:lsing  recognirion  of the cnviron-
rt~rr~d  brnefhs uf forested wrrl~nds,  h:ivc
kirdlrd  widespred inrrresr  in cl~nvrrring
mqin:Jl  sl~yban land  b:lck  ro hotrrrm-
land  hardwood torrsr.s  (Amnchrr er al.
199H).  Accordingly, mnny OF  rhese  lnntls
tire bring  enrolled in the Consrrvnrion
Reserve Progr:lm  (CRT’), Werl:lnds
Reserve Progmm :Inti other cost-sh:Ire
progr~rns  involving t&sr  esr:ihlishmrnr.

CRT’ Isndowners  who rlccr  rn plrnt
Lrrrh cl11  so for  Z I  nnmhrr  of re:asons,  in-
cluding rnh:tncrmrnt  OF  recrr:tirinn, ars-
th&s.  :ind wiltllit’e  v&es,  BS  wrll  as the
rventull  hale of Forrbr  protlucrs  (Olmstead
ad McCurdy  1989). These brnrfirs  are
rr4irrd  soonesr,  and tn  rhe grrnrrsr  ex-
tcnr, when the conversion from open
cropkind  rn cl~~~cd  forest  canopy  occurs
r:lpidly  (Huhhrrtl end T.owrencr  1997;
Twrtlr  :md Porrunod  1997).  On-and o#-
site rnvironmenr~l  benefits,  such  1s
nirr:lte  and  pcsricidc  removal, srrcnmbrnk
srahilixarion,  nnci  wnrtr  tcmperzrure
m&r&n also arc accelcratcd rhrough
rapid  reforesmtion. Mnwimizing  rree  and
srsnd growrh rares  wirhour increasing
mrnngsmenr  cosrs gcncrarcs  srronger
financial inccnrives to planr  Trees  and
may morivarc landowners ro keep  crop-
land or riporian buffers in forcsr cover
beyond  rhc cxpimrion dare of current  cost
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ahare  p~‘ogra~ns.  Rc:~liration  of rhcsc
ohjeciivcs  requires an ~Jntlersanding of
lhe  physicd, chemical, aild  I\yJrologic.cal
ch;lraclerisricn  of rhe  soil  nd sit<  (Hotlg~s
1997)s  and knowing 111~  lree hpccirs  most
spprnpriace  for clrase cnlrdiliorla.

$Ji\  series-specific Iree  pI:rnling  rc(pm-
mendo~ions  and growy1h  rate  predil:rions
arc  given in caunly 3116  p;arish soi1  $uf-
vcys  produced by ~l\e  [J.S.  l%parrmcnt  of
Agricul~  ure’s N~I  ur;al  RI+u.IIJ~~:~~  &nser-
v;ttic:lr\  Srrvicc:  (NR(.LS).  This inf‘,;,rmarion
is gcr~e~~dly  based  INI re~c;~rr:h  crJnduct:rrd
UII  calover  foresi I:arrtl9 RJJ(I  does  nor
r&t:\ UJil  :d she chga  \>rl.Jllght  &our
by 20  Or ItlI’Jre  ycPr3 (Jr $OybCiW  c&llrc,
irlclding  inc:re:asrd  sclil bulk dcnsiry,
lower crrgsnic rrlrlller con\cnt,  rcduccd
rcro\ing  vulumc,  :WCI alrercil  nirrricnr
;n&&lity  (Fr;mcis  1984).  Unforrunnrcly,
vprcie.+lo-pl;~n  t rccommendarions  and
pr&:t ic.mb  I.J~ po~enrial  tree growth rare
b:tsr*l 01~ d:I\:I from formr.r  SOybCiUl  lands
;tre not  yrl :~v:~il:tble.  It  will br some rirnc
bcfwrr:  lhe trees  which wcrc  only rcccnrly
pl:m~rd  OJ\  ~hrse  his  we  old rnough  ro
provide  cltrpiriatl  growth and producti+
ry  eslimPlrb Ih:lt  overcome some of rhc
cvr~f’~Junding  fhors associated  with sr;md
ed.JMmrnr.  A mechanistically-so~lnd
basis for m:iking  rrrr  species-To-planr
rrc(,tnIrlrrlrl:rriorls  :md growrh csrirnarcs
wcruld  :&I tree pI:lnting  efforts in rhc
I Imrerim.

R:lkrr  :iod Rro:Jd&l,t  (1 978,  1979)
dcvrloprd  P s~Jrcies-ape&c  mcrhod f o r
predicting tree hrighr  :itrninccl  nr n given
ba.re  age (sire index) Lr  several honomland
hurdwood species  by rv:lhl:lring soil rind
site attributes  impor~nr  m rree  growth.
Previous research with cherryhark  oak
((ZYCYCJ~S  pZgfJd&I  Raf)  drmonsrmrcd  rhc
accuracy ot this  m&d  (Ausr  rind HodgcJ
l!mk  R II’c I IX rl.  1938). Tn rhe pnsr,  USC of
this system required inrcnsive snmpling  of
the proposed plar~eing  Ate.  Hnwcvcr,  rc-
crnrly  published soil ri~rveys now include
the  nrcessxry  infnrm:ltian on the physical
and chrmiul  proper&  oFsoil  s&s. Wirh
rhrsr Am,  ulnng  with assumptions rcgard-
ing soil snd site charncrcrisrics  of former
soyhnn Innds,  hrighr growth can bc prc-
dicrrtl  For  sevrr:d  rree  sp&cs  planrcd on
tiny soil he&s wirhin the sourhcrn hnrd-
wood r&ion  (Rro:ldfhr  1976).

The llhjrcrivr  of this srudy  is ro cvnlu-
are the IJSC  of Raker and Hrondfoor’s
(1979) field-hased mcrhod for marginal
soybwn hnds  using  published soils dsrn
nntl  grnrric  assumprions  regarding 4
:Ind  site condirions.  Comparisons are
then  ma& wirh spcc.ics-ro-plnnr  and sicc
in&x estimnrrs  published in soil  SWCYS.
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Table 1. Baker  BnU Broedfoot (1979) site inclex  evaluation for cottonwood ueing assumptions of long-term aoybaan cultivation and
Information from a publlshed SON  survey. Described here is en Amagon sol1 with data from the lJSDA/NRCS Soil Survey Division Offi-
clal  Soli Saried  Descriptions (www.statiab.lastate.edu/soils/oad/). The sum of underlined point vsiues equals predicted site index in
feat at a baae age of 30 years,

Soil-site Soil-bile condition and relative queiity Sourca of informstion
proparty Beet Medium Poor

Soil depth and
presence of
artificial or
inherent pan

Texture
(in rooting zone)

Compaction
(in surface foot)

Structure
(in rooting zone)

P a s t  u s e  a n d
present covet

Deep soil ( >  4 ft;
without pan)

w
Medium-textured;
silty or loamy

fill
N o  c o m p a c t i o n ;
10068,  porous,
friable, bulk
density ‘: 1.4
g/cc

191
G r a n u l a r ;
structureless,
slngle-gralned
if aandy,  massive
if loamy  or silty

(5)
U n d i s t u r b e d ;
near-virgin
forest cover

Factor 1. Phyoioai condition
Medium depth S h a l l o w  s o i l
(2-4 ft), or a (c 2 It),  or a
soil with a soil with an
plowpan i n h e r e n t  p a n

(11) ( -11 )
Coarse-textured; Fine-textured;
s a n d y daYaY

(6) ( -4 )
Moderately Strongly
compacted; c o m p a c t e d ;
flrm moderately tlghl,  bulk
tighl,  bulk density ~1.7  g/cc
density
1.4-l .i  e/cc

(6) (-3)
Prlsmatlc Massive (If clayey):
blocky DiatY

w
Moderare  oultl-
vation;  cultivated
c 20 yr, or
open wlth grass
cover

. .

(3)
Intensive cultI=
vation;  cultivated
>20  yr, or open
a n d  b a r e

Soil Survey, plowpan
assumed to be dIsrupted
by deep plowing

Soli  survey

Soil Survey

Soil Survey

Assume intensive
cultivation for
>20  yr

Water table
depth
Artificial or
inherent pans

Factor 2. Moisture avaiiebiiity durlng growing seeson
I-2’: 7-10 1 ’  ( u n s u i t a b l e ) ;2-6

(10)
No pan6

Lz)
Plowpan

10’  (0)’ .
Inherent pan

Soil Survey

Soil Survey, plowpan
assumed to be dlrrupted

Topographic
p o s i t i o n

Microsite

Structure
(In roodng  zone)

Texture
(in rooting zone)

F l o o d i n g

Pa6r  use and
present cover

L91
~IooUplain  or
stream bottom

1z1
Concave;
d e p r e s s l o n ,
pocket, trough

VI
G r a n u l a r :
suuclurelass.
massive  (If
silty, loamy, or
clayey); stratified

_ (5)
Silty or loamy
(or atratiiad)

(41
Winter through
S p r i n g

fa
Undisturbed;
n e a r - v i r g i n
forest cover

(6)
Stream terraces
or lower slopes

(5)
Level: flat

ia
P r i s m a t i c ;
blocky
(ii  sandy); platy

&I
Clayey

(4
Winter  only

(1)
Moderate
cultivation
cultivated 4 0 yr
or open with
grass cover

(-6)
U p l a n d

( -5 )
Convex: ridge,
m o u n d

l-4
Slrudureless.
single-gralned

l-4
Sandy

(4
None (-1):
coll1Inu0u0
( u n s u i t a b l e )
i n t e n s i v e
cultivation
cultivated  >
10 years or open
a n d  b a r e

by deep plowing

Soil Survey

AsSumaU  to be flat  due 10
leveling associated with
cultivation

Soil Survey

Soil Survey

Sol1  Survey

Assume intensive
cultlvadon  >  10 years

9 2  JUUKNAI.  01:  SOlI.  ANI)  VA’l’blt  CONSPRVAT~ON
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Table 1 cont.

Soll-rite
wwty Best

solhlte con&ion  and relative quality
Medium Poor

Source of  Information

Geologic
source

Pas1 use and
present cover

Mississippi
River, Loess.
Blackland

Undisturbed;
near-virgin
forest  cover.
cultivated
c 5 yr

Factor 3. Nutrlent evalleblllty
Mixed Coastal Coastal Plain
Plain and other

(5) t-5)
Moderate cultivation intensive
cultivated 5-10 cultivalion
yr, or open ouitivated >
with grass f 0 yr or open

and bare (4 if

Soil Sutvoy

Assume annual
fenilizalion  associated
wllh Soybean production

Organic matter
(A-horizon)
Depth of topsoll
(A-horizon)

Soil age

(5)
> 2%

( 4)
> 6” of no profile
develooment

ti
Young, no profile
development
(Enfieols)

(3)’
1”2%

(3)
3-6”

(2)
Medium, moderate
proflle
development

fertili;::  &nually)

< 1%
k3l

<3

(-2)
Old, well-developed,
profile
leached (Alfisols.

Assume r: 1% due to
long-term cultivation
Soil Survey

Soil Survey

(IncTp) Ultisols)
C-4 fa

pH (in rooting 5.5 * 7.5 4.5 - 5.5 or c: 4.5 o r > 8.5
zone)

Soil Survey
7.6 - 5.5

Soil structure
(in rooting zone)

Swampiness

Granular, porous:
strucfureless.
single-grained
if sandy, massive
if loamy or silty

(3)
Wet in winter

Factor 4. Aeration
Prlsmatio;
blocky

Massive  (If clayey); Soil Survey
Wty

121 (-2)
Wet January-July Waterlogged all year Soil  Survey

only

Mottling
_  (3)

None to 18” depth
(2)

None to 8’ depth
(Unsullable)

Monled to surface Soil Survey

Soil color
(in rooting zone)

(3)
Black, brown, red

(4
Yellow,
btownish-gray

surface or gray
mineral soil

14
Gray Soil Survey

Methods
Se&ion  o f  soils md  s p e c i e s .  The

criteti:l  for sclcction  of rhc 10 Lvwcr
Miuissippi Wlcy  foil s&c5 were:

1. Soybran  firming is commonly
practiced on the seriq.
2. At leas1  sumc  phases of the  scrics
ntc  classihed  as  poorly l)r  somewhat
poorly drained.
3. Flooding frcqurncy  ranges from
occ34onal  to frcqurnt.
4. The  soil scrims  is classified as hy-
dric  (Soil Conscrvarivn  Service
1987).

AlI scrics used  in rhis study  met  each  nl
thhesc  criteria  cxccpr  Dundcc,  which is 1101
hydric,  but  commonly occurs in associa-
tion with scvcral  of rhe o&r selected  soil
series. lkc species werr  selcctcd Tar  cvalu-
adon  on rheir  adnpradoa  to bouomland

_-

sires  and pn\en  tial  mcrchanrabiliry,  and
included I he f&wing: Easrcrn  cotton-
wood (PO~JU~AS  drlcoidrs  Bat-m  cx Marsh.),
g r e e n ash  (FraxinMs  pcnnsylulrnicu
Marsh.), Nuttall  oak (QWEIU  nu~fli
Pulmrr),  s w a m p  chcstnur o a k  (Q.
michauxii  Nurt,),  water  oak Cp t&-a T..),
swcergum  (Liqwidambar  rtyrrtrijlurc  I..),
mtl  hycamorc  (Plarannr  occidenlulh  I ..).

Site index edmutes.  Soil series id
sp&s-specific  site  index estimates  were
ma& using rhc method developed hy
Raker  and Broadfooc (1979).  Fur each
spccics, 23 soil and site characteristics
wcrc  assigned  one  of three point  values
reprcscnring  conditions  thvughr  t o
bc  good, fair, or poor for  tree  growth
(Table  1). Species specific estimates  arc
mndc  by weighting poirrr  v~lurs  to rcfkcr
the relative  impotunce uf  ach  criterion
to rhc growth  of a psrriculnr  spccics, as

well ;U that spccics  maximum  artainablc
site:  in&x.  The sum of Lhese wcighrcd
poinr  values provides an atimate  of sire
in&x (tree  height  at a given base age)  for
a tree  spccics  under the  spccificd  soil
s&s  and site  conditions. Site index
values  USC a base age of 50 years  for all
bpccies  prcscnred here, cxccpc corcon-
wood whcrc  the conventional base age is
30 ycslrs.

In this study,  site index cstimares for
scvcn  southern bottomland hardwood
tree  species  011  each  of 10 Lower Missis-
sippi Valley svil scrics were  made by
calibrating the:  mod&  of Baker and
Broadfoor (1979) with soil chemical,
physical, and  hydrological data  drawn
from the gnrral  soi l  scr ics  descript ions
at the  NRCS web sicc  (18 variables)
(‘l’able 1). Vnlucs  for rhc  remaining  five
variables were  assigned  on rhc basis of
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Table 2. Site index predictions (m) based an Baker and Broadfoot (1979) for seven hardwood tree specie6 for soil srried llkeiy to SUP-
port  marginal soybean agriculture in the Lower Mississippi Valley.
resource neede,  toierancee, and growth rates.

Note that  polnt vaiuea dltfer by rpeoies due to inherently differing

Soil series Cottonwood

A l l i g a t o r 2 3 . 2
A m a g o n 2 7 . 1
B o w d r e 2 2 . 3
Dundee 2 7 . 7
F o r e s t d a l e 2 4 . 1
M h o o n 2 8 . 0
N e w e i i t o n 2 4 . 4

Sharkey 22,Q
Tensas 2 2 . 6
Tunica 2 2 . 9

Standard deviation 2 . 1 1

Green Nuttaii
a s h oak
2 2 . 0 2 4 . 4
2 3 . 2 2 5 . 3
2 2 . 6 2 3 . 5
2 4 . 1 2 5 . 3
2 1 . 6 23.2
2 3 . 8 2 5 . 0
2 3 . 5 2 4 . 7

21.0 23.8
2203 24,l
2 1 . 6 2 3 . 5

0 . 8 5 0 . 7 4

Swamp
chestnut

o a k

2 0 . 1
2 2 . 3
1 9 . 6
2 1 . 9
1 9 . 5
2 0 . 7
2 0 . 1

2 0 . 1
2 0 . 1

18.6
1 . 0 3

Sweetgum
2 3 . 8
2 5 . 0
2 3 . 6
2 6 . 6
2 1 . 6
2 3 . 2
2 4 . 7
2 2 . 9
2 3 . 2
2 2 . 3

1 . 4 1

W a t e r
o a k Sycamore
2 1 . 9 2 2 . 9
2 3 . 5 2 5 . 0
2 1 . 6 2 1 . 6
2 4 . 4 2 5 . 0
1 9 . 8 1 6 . 0
2 1 . 0 2 1 . 6

~2 1 . 9 2 3 . 2
2 1 . 3 2 1 . 3
2 1 . 9 2 1 . 3
1 9 . 5 18.6
1 . 4 1 2 . 2 1

. Base age for cottonwood is 30 years. 50 years for ail other speclea

Table 3. Percent difference between Baker and Broadfoot (1979) elte  index estimate6 for
marginal soybean lands in the Lower Misslselppi Valley and those included in NRCS Soil
Survey specle64o-plant reccmmendaticna for five boftomland hardwood tree species. P-
values were obtained ueing a paired t-test comparing site Index values from the two
aforementioned predictors.

Soil  series

A i i l g a t o r
A m a g o n
Bowdre
Dundee
Fore&dale
M h o o n
N a w e i i t o n
Sharkey
Tensas
Tunica

p  v a l u e

Cottonwood

- 1 6
- 1 1
-34

- 9
- 2 1
- 1 6
-20

0 . 0 0 1

Green N&ail
Xh oak

+6 -
- 5 - 1 7
- -
- -
- 9 - 2 0

-13 -
+3 -5

- -

0 . 0 1 0 . 0 4

Sweetgum
-3

- 1 6
-18
- 1 2
- 2 5
- 2 4
-15
-17
- 2 4
- 1 9

0 . 0 0 0 1

W a t e r
o a k

- 2 0
- 2 3
- 2 5
-16
48

-20
- 2 2
- 2 4
-

0 . 0 0 0 1

assumptions made for econc)mically
marginal soybean lands of the region
Cl’&le  1). Species-to-plant  cccrczmmcnda-
Cons  rnd  projecfed  site  indices were
collected from published  1JSDA  Soil
Coasrrvarion  SrrvicclNRCS  county
and pnrish  soil surveys within a 62-coun-
ry/parish  arca  ~~Arkansas,  Louisiana, and
Mississippi in rhr  lower  Mississippi Nlu-
vial Plain (Groningcr  ct al., In Press).

Results and discussion
Site index  cstimarcs  ranged from 28.0 rtl

(32 fi) for coeconwood (base:  age  JO)  on
Mhoon soils to 18.0  m (61 ft) for
sycamore (base age  50) on Forcsrdale  soils
(Table  2). Silt loam soils (Amagon  and
Dur~dec  series)  typically showed  higher
sire indicts  than rhc orhcx  scrics,  which
were prcdorninantly  of clay texture.
Anbong  the  [ret: species  used  in this study,
green ash arrtl  Nucr~ll oak sire index
estimates varied least  between  so i l  rypcs.
The rclarively  rapid grnwth  across all soils
is consisrcnr  with rhe recognidnn  among
I’orcstcrs  r.hal  these  specia  arc well  &.pt.

rd  to a wide rarrge  of frcqucncly-fiuodcd
soil types.  Sycrmorc and coL[onwood
varied most  anlong  soi l  ser ies  consis tent
with their  sensitiviry  IO  soil and  sicc
condirions. Thcrcforc.  idenrification  of
suicablc soil : inJ  sicc  condirions is cspc-
Glly  importam when  cnnsidcring  rhcsc
spccics  for refuresrarion.

Site index  values calculared  using Baker
and Broadfoot (1973) were significantly
lower  than  v;ducs  given  Fnr syedcs  rccom-
mended  Car planting in soil surveys
(-l-able 3) with differences  typically in the
IO to 20%  range. Green ash was an
cxceprion on Alligator and NcwclItnn
soils whrrc:  cstimares of site index  were
lower than  publ ished soi l  sutvcy values,
reflecting rhc recognized rolcrance of
green ash to poor soil condirions and
highly-disturbed sitrs  rhroughouc  the
region. Cortonwoorl  sire  index  etrimarcs
varied less  for soils of silr loam  char1  for
clay rcxrures.  suggesring  that row crop
agriculrurc may  have a lesser  impact on
these  soils. Maintenance  of bercer  inrcrnal
drainage  and consequently, a deeper roor-

irlg  zone followhg disturbance is likely  an
imporranr  considerarion  in the predicscd
succcss  of cottonwood on the silt loam
k&Is.

Diffcrcnces between  soi l  survey values
and our csdmates  based  on Raker and
Rroadfoor  (1379) likely rcflea diffcrcnces
in assumptions made  rcgardirig  soil and
sirr  conditions. Estimates  included in soil
surveys were dcrivcd from nnturally-
rcgcncrared,  well-stocked forcsr  stands
wirh no evidence of recent cuning  or
burning (Frmcis  1984). PredicTions  using
rhc Baker and  Broadfoor (1979) guide
incorporated likely changes in soil and
sire conditions associated with long-term
row crop cultivation. For instance,  agri-
cultural soils arc characrcrizcd  by higbrr
bulk density, lower  snil  organic matter
conrenr,  altered  fcrriliry,  and sometimes
smaller available  rooting volume caused
by rescrictivc  plowpans  (Francis 1985;
Stancurf  et al. 1998). However, the
shrink-swell clay minrralog  and previous
agricultural amendments  may tcducc
rhe impact of these  impediments.  Site
preparation and posr-csrahlishmcnr
nlall:~gerncnc  practices, including weed
control  rrcatmen~s,  fcrtilizcr  appl icat ions .
bllowing,  and deep  plowing, have  been
recommended  IO ameliorate the  adverse
effects  of long-term agronomic practices
(Allen 1930;  Rahr  and Ulackmon  1978;
Blackman  and Whire 1972; Francis
1985).

Perhaps  the grcatcsc  value of  this  adap-
ration of 13aker  and Uroadfoor  (1979) for
land managers  is the incorporation of
more  specific tree  growth est imates  into
the  species sclccdon  process. Failure  to
correctly march species and site IVLY  con-
sequences  ranging from sub-optimal
srand  producdviry  LO complcre plrnring
failure. While  site iridcx csrimutrs  ob-
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rained  through the  USC of rhc  Uakcr  and
Broadfoor (I 379) rncrhod  appcat to bc an
improvcmenc  over those published  in soil
suwcys.  hey carmur  be used  in isolation
to make  recommendations for die  appro-
priatcness  of 1 certain rrcc  species  on a
particular site. Baker and Broadfool
(1979) provide guidance  on profitability
for timher  tnanagemcnc  char  goes hey&
site  adapwiun. Their rccommendatiorls
reflect silvicultural  pracrices  and hard-
wood markets  20 years  ago, and probably
arc 110  longer valid. For example, rhcir
productivi ty crircria suggest  rhal  cotron-
wood may bc managed on Amagon,
D~dec,  Mhoon, and Newellton soils
formrrly  in soybean  producLior\,  bur  nor
011 my of the  other  series included in this
study.  Howcvcr,  recent  improvemmrs in
cottonwood pulpwood markets and
advnnccs  in competition contrul  permit
rht:  successful  management of this spccics
on a lo-year rotation on Furmrrly row-
cropped Shackey  soils (Sr~ncurF  CT  al.
1998).

The  dynamic nalutr of hardwood mar-
kets and continual advances  in borrorn-
land hardwood silvisulrure  indicarc a
need  for flexible rrranngrmcnr  decision
sysrcms.  New trchniqurs  arc cmcrging,
such as  using couo~~w~d  as  a nurse  crop
for inrcrplanred Nucc~il  unk (Schwciczcr
ct  al.  1397).  Monitoring the  growth  and
marurarion  of these  and other rcccnt
plantings  011 brrtxr  agricuhural  lands can
scwc  as the  basis f;)r smpirically-dcrivcd
mod& of s~a~rd  growth rate ‘and produc-
riviry rhaL  will provide bcrrcr spccics
planriilg  recommmdarions.  Further  work
should ~ocw  on dcrcrmining sicc  index
using y0Llngrr  base:  ages ro rcflccr rhr
blcreasing  utiliz3tion  of smaller  crccs.

Comlusions  and
recommendations

Until  empirically-based guides are
available, the  mcrhod of Baker and
Broadfoor (1079)  rcprcscnrs the best
available cool Fur rrcc  species srlrclinn
and growrh  prrcliccion.  Ideally, applic+
cion  of this merhod ro a particular  site
should include :W on-k  cvaluaLic>n by a
snil  sciemisc  or rilviculnlrist.  a. wcl)  as an
understanding  or  sire  flooding rcgimrs.  If’
this  is not possible, WC suggcsr  application
or rhr  approach  described  here usirrg  soil
survey soil  data in appropriate rgior\s  of
the  southern  United &a~.

Although the Baker and Broadfoot
method  was originally dcvcloped  w ;a sire-
specific  silvicultural  WA,  ir may he us&l
tu regional land use  aotl  economic plan-
ncrs  whcrcvcr  southern  bunonllaod  hard-

woods are planted.  Overlaying rhcsc  sire
index csrimstcs  and soil scrics  data in I

grugraphic  irrformation  sysrcm car1
provide  estirnnlcs  of rhe  conrriburiun of
rcforcsrarion  LD  environmcnral  rrmedia-
don and long-term  forest-based  ccunumic
dcvclopmenc.  E’urchcr,  rcforcsretiorr
efforts  may be focused  on marginal agri-
culrural  lands whcrc  forcsr  producrivity
and associated  economic and envirun-
mental  benefits arc oprimizcd  (Luvejoy cr
al. 1985). Modificarion  of rhc Baker and
Broadfoot (1979) method  to condirions
in orhcr regions  could hcilirarc thr
broader  USC of rhis  rool  in lnnd  use  policy
and program decisions.
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