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Fertilizing Southern Hardwoods 

Editors Note: W. M. Broadfoot is 
stationed at tth.e Southern nard­
woods Laboratory, maintained at 
Stoneville, Mississippi, by the Sou­
thern Forest Experiment Station in 
cooperation with the Mississippi Ag­
ricultural Experiment Station and 
the Southern Hardwood Forest Re­
search Group. A. F. Ike is stationed 
at the Forestry Sciences Labora­
tory, maintained at Athens, Geor­
gia, by the Southeastern Forest 
Experiment Station in cooperation 
with the School of Forestry, Uni­
versity of Georgia. 

I F present trends continue, fertiliz­
ing may soon be economically feasi­
ble in southern hardwood stands. 
Demands for the wood are rising, 
a nd the acreage aBoted for growing 
it is steadily shrinking. To supply 
anticipated requests for information, 
the U. S . Forest Service has estab­
lished tree nutrition studies at the 
Southern Hardwoods Laboratory in 
Stoneville, Mississippi, and the For­
estry Sciences Laboratory in At­
hens, Georgia. 

Responses to fertilizer, of course, 
vary by tree species, soil conditions, 
and individual tree. So far , experi­
ments have been made with eastern 
cottonwood, sweetgum, water and 
w illow oak, yellow-poplar, and syca­
m ore. The results of thes experi­
ments will be discussed by species. 

Cottonwood 
Eastern cottonwood has been giv­

en the highest research priority at 
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the Southern Hardwoods Laboratory 
because the paper industry is keenly 
interested in intensively managing 
the species. Responses to various 
concentrations of nutrients have 
been measured on seedlings grown 
in sand cultures and in four com­
men alluvial soils of the Midsouth. 

Seedlings were grown in sand 
cultures to determine the approxi­
mate amounts of nitrogen (N), phos­
phorus (P), and potassium (K) re­
quired for maximum growth. Seeds 
were planted in leached sand in 
5-gaBon crocks, and solutions were 
added to the crocks with one of 
seven concentrations of N, P, and K: 

N-O, 10, 25, 50, 100, 200, and 300 
parts per million (ppm ). 
P-O, 5, 10, 25, 50, 75, and 100 
ppm. 
K-O, 25, 50, 100, 200, 300, and 
400 ppm. 

In groups of crocks where one 
element was varied, the other two 
elements were supplied at constant 
rates of 100 ppm of Nand K, and 
50 ppm of P. Nutrient solutions were 
added every 90 seconds with an 
automatic irrigating device. 

After 9 weeks, the experiment 
was terminated and seedlings were 
dried and weighed. 

With the amounts of the other 
elements held constant, the concen­
trations of each element that result­
ed in the greatest average seedling 
weight were 100 ppm of N, 75 ppm 
of P, and 100 ppm of K. However, 

differences in growth at these levels 
and at concentrations of 50 ppm of 
N, 5 ppm of P, and 25 ppm of ' K 
were insignificant. Addition of 300 
ppm of N resulted in less growth 
than addition of lesser amounts. 

In another experiment, samples of 
four bottom-land soils common in 
the Midsouth-Sharkey clay, Adler 
silt loam, C¢nmerce fine sandy 
loam, and Bibb sandy loam-were 
collected from the surface 9 inches 
in forested areas. The soils were 
placed in crocks, and cottonwood 
seeds were sown. After the seeds 
germinated, various amounts of fer­
tilizer were added equivalent to: 
O. 50, 100, or 150 pounds of N per 
acre, 0 or 50 pounds of P per acre, 
and 0 or 100 pounds of K. Because 
the Bibb soil was strOrilY add, 2,000 '/ 
and 4,000 pounds of 'lIme per acre 
were added as an additional test. 
Each treatment was replicated in a 
randomized block design, and seed­
ling responses were measured after 
3 to 5 months. 

On Sharkey clay and Adler silt 
loam, fertilizing did not stimUlate 
growth, probably because sufficient 
concentrations of nutrients were 
present originally. Fertilizing Com­
merce tine sandy loam increased 
growth Slightly. The best responses 
were from heavy N applications 
alone or in conjunction with K Or P 
and K. Complete fertilizer and lime 
increased growth on Bibb sandy 
loam, but growth was poor even 
with them. 

(Continued on page 43) 
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Sweetgum and Oak 
Responses of sweetgum and oak 

\(; surface application of fertilizer 
wpre measured in a natural · stand 
on Sharkey clay near Tallulah, Lou­
is iana . Annually for 5 years, 1/10 
acre plots containing 20-year-old 
sweetgum, water oak, and willow 
oak were top-dressed with fertiliz­
er applied at rates equivalent to: 
zero (control), 75 pounds of N, 150 
pounds of N, 300 pounds of N, and 
150 pounds of N plus 35 pounds of 
P and 66 ~ounds of K per acre. 
Treatments were repli.cated four 
times. The source of N was amrno­
nium nitrate, and the P and K were 
from 0-20-20 fertilizer. 

At the beginning of the study, 
oak sample trees averaged 5.9 inch­
es in diameter and 45 feet in height, 
and sweetgum trees averaged 4.6 
inches in diameter and 37 feet in 
height. 

AU fertilizer treatments increased 
diwneter and hc:,:;., t g owth of bob 
sweetgum and oaks (Table 1) . The 
best diameter growth for the 5 years 
was 1.99 inches in sweetgum ferti­
lized with 300 N, and the best hei'ght 
growth was 12 feet in sweetgum 
fertilized with 150N, 35P, and 66K. 
Responses of the oaks, though 
smaller, were similar to those of 
sweetgum. For oak and sweetgum 
combined, 300N increased diameter 
growth by 65 %, and 150N, 35P, and 
66K increased height growth by 
44 %. 

Yellow-Poplar 
At Athens, yellow-poplar and syc­

amore have been studied becaus::! 
both species grow rapidly and make 
satisfactory paper pulp. Yellow­
poplar is also highly valued as a 
furniture wood. 

In one experiment with l-year­
old yellow-poplar seedlings, diam­
monium prosphate was broadcast in 
May at rates of 0, 250, 500, and 
1,000 pounds per acre, which sup­
plied 0, 50, 100, and 200 pounds of 
Nand 0, 130, 260, and 520 pounds 
of P. 

The two high rates o f fertilizer 
a pplication were more effective than 
the low rate in stimula ting g roy. t h, 
and all treatments were b~tt.er than 
none. Treatment -rcbt : d cl i ff . rCi '~s 

in total height increased WI th t fme. 

(Continued on page 45) 

1967 EDITION 

Annual appl icat idn ~ of 300 pounds of nitrogen 
growth by 65% i n ' a sweetgum - oak .tand. 

Table 1. - Average 5-year growth by species and treatment 

Treatment Sweetgum 

(pounds per acre) D . b . h. Height 
- ---, -.-- --_. l.--:'::;:':-~'-----!'-' • .,-.,.'·;"'1. 

o 1.07 : - 6.9'-
75 N 

150 N 

300 N 

150 N, 35 P , 66 K 

---------

1.50 

1.59 

1.99 

1.80 

9.8 

10.0 

11 .4 

12.0 

Oaks 

D. b. h . Height, 
·+'~/.--~-------"--~ 

1~64 .t 8:8-4 

1.96 8.9 

2.62 9.1 

2.51 8.9 

2.31 10.5 
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FERTILIZING SOUTHERN HARDWOODS Cont. tion increase. The difference is that 
with a field crop he need look only 
a few months into the future to 
estimate the value of the crop. With 
trees he must look much further 
ahead- lO, 20 or 30 years, perhaps 
more. 

At age 4, tree crowns on the most 
heavily fertilized plots were closing, 
thereby eliminating weed competi­
tion. Check plots and those that re­
ceived only light fertilization were 
being invaded by volunteer sweet­
gum. 

In a subsequent test, N proved to 
be the key element for increasing 
growth. Trees fertilized with Nand 
P grew only slightly faster than 
trees fertilized w ith N alone. 

These studies and several related 
greenhouse experiments indicate 
that yellow-poplar is more tolerant 
of heavy fertilizer application than 
are many hardwoods. A balanced 
nutrient supply seems to increase 
yellow-poplar's resistance to high 
fertilizer salt concentrations. 

Sycamore 
Fertilization also stimulated the 

growth of sycamore. Site prepara­
tion and cultivation increased the 
response, which was greater in seed­
lings than in cuttings. 

An experiment of particular in­
terest tested the effects of broad­
casting N, P, and K on l-year-old 
seedlings. The experiment site was 
a 7-acre overflow bottom-land pas­
ture located on the Oconee River 
floodplain in northeastern Georgia. 
The alluvial soil was well drained 
but low in nutrients by agricultural 
standards. Texture varied from clay 
to silty clay loam. 

Graded 1-0 seedlings were hand­
planted in December 1960 at an 8-
by 8-foot spacing. Plots containing 
16 t rees were separated from each 
other by 2 isolation rows. Ammo­
nium nitrate was broadcast at rates 
equivalent to 0, 150, and 300 pounds 
of N; triple superphosphate at 0, 
44, and 87 pounds of P ; and muriate 
of potash at 0, 83, and 166 pounds 
of K per acre. 

Seedling growth was measured in 
September of the first year. Res­
ponses to N, P, and K were all 
statistically significant, but only 
that to N was silviculturally mean­
ingful. An equation describing th e 
response to N alone indicates that a 
maximum height growth of 6.2 fect 
would be associated with an N ap­
plication of 225 pounds per acre. If 
the N application were cut In half, 
the equation indicaates that h Ight . 
growth would be 5.7 feet , a dIffer­
ence of only 6 inches. Unfertlllzed 
seedlings grew only 3.7 f ct during 
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the first year. The height growth 
pattern the second year after fer­
tilizing indkated that the true opti­
mum rate of N application was bet­
ween 250 and 300 pounds per acre. 

Conclusions drawn after the first 
year still apply after the sixth grow­
ing season : growth has been slowest 

von checq, plots, only N has produced 
meaningful responses, and 300 N 
has been only slightly more effec ­
tive than 150 N. 

Conclusions 
Forest Service research on fertili­

zing southern hardwoods is incom­
plete, but the preliminary results 
are promising. Under some condi­
tions, nitrogen alone and in mixed 
fertilizers has meaningfully in­
creased tree growth. To get full 
value from the fertilizer in young 
plantations, it appears to be neces­
sary to control vegetation that will 
compete with the trees for the add­
ed nutrients. Indeed, control of com­
petin« vegetation, which is a stan­
dard forestry practice, is probably 
more important than fertilizing in 
many areas. 

How can an owner decide whether 
to fertilize hardwoods? In the same 
way as he decides whether to ferti­
lize field crops, but with one im­
portant difference. In either case 
he must compare the cost of fertili~ 
zing with the value of the produc-

At current prices, fertilizing sou­
thern hardwoods is seldom economi­
cally justified. But at the prices 
trees planted today will probably 
bring 20 or 30 years from now, 
cultivating and fertilizing may well 
be profitaJ?!e. With southern hard­
wood a~r.age steadily dwindling, y' 
the productivity of these acres must 
be increased in some way to kec:p 
industry supplied. 

ARTFUL CAMOUFLAGE 

Items of wood trim create at­
tractive concealment for indi­
rect lighting, television sets and 
appliances. Southern Pine is ex­
tensively utilized for these pur­
poses because of its interesting 
texture and high resistance to 
wear. 

Strange how some close rela.­
tives can be so distant. 

Inflation is that which turns 
a nest egg into chicken feed. 
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