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Soil Rehabilitation Under Eastern 
Redcedar and Loblolly Pinel 

Tx A STUDY in north central Missis
sippi, the litter and surface soil 
under even-aged eastern redcedar, 
loblolly pine, and adjacent h~r
baceous cover varied chemically, 
physicaJly, and biologically. There 
are good grounds for belief that 
soil rehabilitation proceeds faster 
under redcedar than under her
baceous or loblolly pine cover. 

Experimental Procedure 

Two old fields, abandoned for 15 
to 20 years, were selected. Loblolly 
pine (Pinus taeda) had been plant
ed in one and eastern red cedar 
(Juniperus virginiana) had re
Reeded naturally in the other. The 
soils of both were loessial L'oring 
silt loam which had apparently 
heen protected from fire and graz
ing. A 15-year-old stand of trees 
was interspersed with herbaceous 
cov!:'r in each case. 

The loblolly pine was approxi
mately 30 feet tall and averaged 6 
inches d.b.h. The redcedar was 15 
to 20 feet tall and averaged 4 
inches d.b.h. The herbaceons cover 
adjacent to the pines consistf:'d of 
about 80 percent bluestem ~rasses 
(Andropogon spp.), whereas that 
adjacent to the red cedar trf:'es was 
about 80 percent nativ(> legumes, 
common lespedeza, and white clo
ver. The remaining composition of 
f:'ach was approximately the same. 

Three randomly sf:'lf:'cted paired 
sets of samples were takf:'n under 
loblolly pine and adjacent herba
ceous cover, while sevell were taken 
under redcedar and its adjacent 
herbaceous cover. 

For each sample, one square foot 
of litter (organic debris down to 
mineral soil) was taken for the de
termination of the oven-dry weight 
and the nitrogen, calcium, and ex
cess base content of the litter. An 
undisturbed core was cut from the 
surface 2 inches of mineral soil 
(5) for the determination of vol
ume weight, water transmission 
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rate, porosity, and moisture. Or
ganic matter, pH, and exchange
able calcium were, determined from 
a separate bulk sample from the 
surface 2-inch layer of soil. Or
ganic matter coloration or develop
ment of a new Al horizon was mea
sured separately at cach sampling 
point. The litter and soil samples 
used for chemical analysis under 
loblolly and adjacent herbaceous 
cover wcre collf:'ctf:'d in December 
1948; the soil samples used for 
physical determinations were col
lected during July and August, 
1949: All the redcedar and her
baceous cover samples were col-
1<'ctl'd during .Tanuary 1950. 

Immediately after collection, the 
samples we I'e taken to the Missis
sippi Agricultural Expf:'riment Sta
tion for laboratory analysis. Stand
ard methods currently in use by 
the Association of Official A/!ricul
tural Chemists (1) "'ere followed 
for all determinations except those 
of excess base alld of ph?sieal prop
erties. 

Excess base content of the litter 
was determined by the method in
troduced by 1<-'1'ea r (8) . Expressed 
in milligram equivalent (m. e.) pl'r 
100 grams of material. it is defined 
as the ex('ess of basic over acidic 
elements (2). 

The soil COrf:'S Wf:'rf:' saturated 
and placed on a tension plate sim
ilar to the one d('scribcc1 by Leamer 
and Shaw (4). The water column 
was adjusted to 60 centimeters and 
the amount of water passing 
through the ('ore at this tension 
during measured periods of time 
was recorded. This amount, ex
pressed in inches per hour, was 
called water transmission rate of 
the upper 2-inch layer of soil when 
subjected to 60 centimeters -of 
negative pressure. After draining 
for 2 hours at this tension. the 
samples were removed from the 
table, weighed, oven-dried at ] 05 
degrees C. for 24 hours, and re
weighed . The percent moisture by 
volume, volume weight, total poros
ity, the volume of pores drained 
at a tension of 60 centimeters of 
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water (called large pores), and the 
volume undrained ' at this tension 
(called small pores) Were calcu
lated from these data plus th(' 
known weight of the cylinders, tht' 
volume of the sample, and the den 
sity of the solid soil constituents. 

'l'he mean difference between 
paired samples (tree cover and ad
jacent herbaceous cover) were sub
jected to "t" tests, both in the case 
of litter and of surface soils. Be. 
cause of the difference in number 
of samples, the number and levl.'l 
of significant differences detectl'!d 
should be somewhat great.er for 
redcedar than for 10blol1~' pille. 
Hence level or frequency of I'i::!
nificance does not afford a fair 
comparison between redcedl1r Rnd 
loblolly pine, but should be con"id
ered in conjunction with the mll{r
nitude of the differences. 

Litter Properties 

Obviously, there will alwaYH be 
more litter under loblolly than un 
df:'I' comparable red cedar, but ther(' 
are indications that loblolly lJtter 
is not quite so rich in nitrogen or 
calcium (Table 1). The differ(>lJce 
in excess base between redccdar lit
ter and adjaeent herbaceous cover 
was 14 timf:'s that between the lob
lolly and herbaceous cover. Assllln
ing complete decomposition of the 
litter, the relative acid neutralizing 
power per unit of redcedar litter 
would be slightly more than twicl' 
as much as that of the herbaceou:
eover composed principally of II" 
gumes; and 5 and 6 times resper 
tively as much as loblolly pine Iii 
ter and the herbaceous cover com 
posed mostly of bluestem grasses. 
The high calcium content of thl 
redcedar litter agrees with results 
reported for this species elsewherr 
Although loblolly litter was. low in 
calcium content, it was significantl; 
higher than adjacent native her
baceous litter. 

• 
Soil Properties 

The quality of the litter from tlw 
various types of cover is refiectp,l 
in the chemical properties of the 
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TABLE 1.-DIl'FERENCES IN PROPERTIES OF THE LITTER AND SURFACE Two ).NCIU,lS OJ' 
. REDCEDAR, AND ADJACENT HE&BACEOUS COVER 

Soil and litte~ propert:y Unit of 
measurement 

Loblolly Native 
pine herbaceous 
cover cover 
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SOIL UNDER tosLOU.Y PINE, EASftaN 

Red· Native 
Mean cedar herbaceous Mean 

difference cover cover difference 
---:2 degrees ot freedom--------6 degrees of freedom 

LI'fTER 
Dry weight ..... _ ......................... _ ........... . 
Nitrogen .......... _ .. _ ... _._ .... _ .......... __ ._. 
Calcium ........... _ ... _ ............ _ ...... _ .. _ ...... . 
Excess base ....... _ ............. _ .......... _ .. _. __ 

SOIL 
Organic matter ............ __ . __ ...... _ .... _ .. _. 
pH ._ ... __ . __ .... _ .... _ ... _ ............ ___ .. _ .. 
Exchangeable calcium ............. _ ... .1 .. _ ... _ 

Depth of new A I .. _ ................................ _ 

Water transmission rate ._._ ................ .. 
Volume weight .. _ .... _ ......... _ ..... _ ..... _ .. _ 
Total pore space ....... ___ .... _._. __ ... _ .. 

Sma.ll pores .......... _ .............. _. ___ ._ .. 
Large pores ..... _ ...... ..:. __ ..... _ .. _ ....... __ 

Moisture at sampling time .. _ ..... __ ._ ... .. 
'Significant (p. < 0.05) 
2Jiighly significant (p. < 0.01) 

'surface layer of soil und~rneath 
the covers. Organic content of the 
surface 2 inches beneath loblolly 
pine was almost 4 percent less than 
the organic content under adjacent 
herbaceous cover, while under red
cedar it was 68 percent more than 
the organic content under adjacent 
herbaceous cover; 

If the surface 6 inches of soil 
was homogeneous and ' well mixed 
by plowing at the time of abandon
ment (as is assumed), the ratio of 
percentage of organic matter in 
the 0·2 inch layer to percentage of 
organic matter in the 3-6 inch layer 

. should have been about 1. Since it 
averaged about 1.8 under loblolly 
and adjacent herbaceous cover, 
there are grounds for inferring a 
build-up in organic matter since 
abandonment. Similarly, it seems 

. likely that a large part of the or
ganic material in the surface two 
inches under redcedar has accumu
lated recently. 

A new Al horizon had developed 
under all types of cover. The depth 
was 0.15 inch greater under lob
lolly than under adjacent herbs, 
and 0.39 inch greater under red· 
cedar than under adjacent herbs. 
This probably explains why the 
redcedar·herb contrasts were so 
much stronger than the loblolly
herb contrasts 'for other properties 
of the surface 2 inches of soil. 

One of the more important ad
vantages possibly attributable- to 
redcedar cover was the greater al
kalinity of soil under it. The pH 
of sQill,lnder loblolly was only 0.10 
higher than under adjacent herba-

'rons per acre ~-.-- -- . 
10.04 4.44 

Pct. by wt ................. .83 .71 
Pct. by wt ........... _ ...... ..53 .37 
M.e. per 100 gm ....... 65.31 52.38 

Pct. by wt ................. 1.77 1.84 
-----~ .. -----~-------.-- 5.40 5.30 

M.e. per 100 gm ....... 3.14 3.04 
Inches ----.---~---------.- .55 .40 
Inches per hr ...... _ ... .97 .51 

-------~----~-------~-.- 1.31 1.36 
Pct. by voL .... __ ..... 50.7 48.7 
Pct. by vol. ... _ ........ 37.1 38.9 
Pct. by voL .. _._ ...... 13.6 9.7 
Pct. by voL ............. 23.0 25.0 

ceous cover, but it was 1.04 higher 
under red cedar than under adja· 
jacent herbaceous cover. Although 
this does not establish the fact that 
cedar litter promotes soil alkalinity 
better than loblolly litter, it is con
sistent with such a proposition. 

Other soil characteristics, such 
as amount of exchangeable caJcium, 
water transmission rate, volume· 
weight, and certain pore relation· 
ships, tend to be consistent with 
the hypothesis that a redcedar cov· 
er creates a more desirable soil 
than a loblolly or a herbaceous 
cover. 

The most obvious explanation of 
why soil under redcedar is superior 
to that under adjacent herbaceous 
cover is that red cedar litter far 
exceeds herbaceous litter in ,dry 
weight, percent calcium, and milli
gram equivalent of excess base per 
100 grams. 

Loblolly litter does 110t have red
cedar's tremendous advantal!e over 
herbaceous litter. Soil under lob. 
loliy pine, however, is still much 
superior to that under adjacent 
herbaceous vegetation, probably be· 
cause summer and winter surface 
soil temperatures are known to be 
less extreme under trees than un
der grass, 'l'his in tllrn should en· 
courage a larger population of soil 
~acrofauna (arthropocls, molluscs, 
and annelids) -a surmise confirmed 
by sampling representative soil and 
litter units under each cover type. 

There were over twice as many 
macrofauna under loblolly pine as 
under adjacent herbaceous cover. 
The advantage was over 3 to 1 

G.60' 3.65 0.55 3.10' 
.12 1.24 1.12 '.12 
.161 4.02 .77 3.25" 

12.93 327.6 141.9 185.7" 

.07 5.34. 3.17 . 2.17" 

.10 6.75 5.71 1.0.' 

.10 14.10 6.54 7.SCI' 

.15 1.71 1.32 .:491 

.4.61 3.32 .59 2.13' 

.05 1.16 1.32 .16' 
2.0 56.4 50.2 6.2' 
1.8 39.9 4.0.6 .7 
3.9 16.5 9.6 6.9' 
2.0 34.9 39.4 4.51 

when' only sapropha~ous 'nonpred. 
ator 'arthropods an!! molluscs were 
considered, and over 4 to 1 when 
only predatory arthropods were 
considered. 

Oonclusion 

Loblolly produc.es considerable 
litter in short periods of time, and 
the surface 2-inch layer of soil un
der loblolly stands absorbs water 
faster than the soil under adjacent 
herbaceous cover. Loblolly is there· 
fore an excellent species for flood 
control planting. However, the 
data strongl? suggest that surface 
soil beneath rcdcedar develops 
more desirable characteristics than 
surface soil beneath loblolly pine 
or native herbaceous · cover. Thr 
use of redcedar should be seriously 
considered in planting program.'! 
where the objective is soil rehabili-

. tation as well as flood control. 
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