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S U M M A R Y

Cottonwood is one of the fastest wood producers grown in Iowa.
A fair yield from 35 year old cottonwood plantations is 30,000 board 

feet of lumber and 50 cords of fire-wood per acre.
The average production found in single rows one-half mile long was

71,000 board feet, and 274 cords of fire-wood.
When growing fence posts cottonwood will produce over 600 first 

class posts in 6 years, or over 1,400 in 12 years, per acre.
Cottonwood posts untreated last about three years and should not 

be used until treated with creosote or some other preservative. Creo- 
soting cottonwood posts costs about 15 to 20 cents each. After treat­
ment they will last 20 to 25 years.

On overflowed land unsuited for agricultural crops cottonwood 
plantations 35 years old will produce in lumber and cord-wood an 
average annual return of $10.09 in addition to six percent compound 
interest on the money invested.

On w aste land cottonwood fence posts produce an annual profit of 
$5.67 to $7.39 an acre in addition to six percent compound interest on 
the investm ent.

Cottonwood fence posts for local farm use can be grown profitably 
on land valued as high as $100 an acre.

Cottonwood lumber is very serviceable for rough construction work 
in barns, sheds, and similar uses, especially in places protected from 
the weather and contact with the ground. This lumber on the farm 
takes the place of other lumber which costs $30 to $50 per M.

When planted, the trees should be spaced about 6 by 6 or 7 by 7 
feet apart.

The number of trees in the stand should be reduced in about three 
thinnings from approximately 900 per acre at the start to between  
125 and 175 at the end of the 35-year rotation.
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The merits of the common cottonwood tree (Populus  del-  
toides)  as a producer of lumber, posts and fuel have not been 
fu lly  appreciated. The tree is one of the most rapid in growth  
and the need of using it for the production of forest crops w ill 
be realized more as we are forced to grow our own supply of 
timber in the future. The cottonwood can be grown to saw log  
size in 20 to 25 years time. Yields of from 20,000 to 40,000 
board feet of saw timber per acre are obtained in 30 to 45 
years in addition to 25 to 50 cords or more of fire-wood.

Data from the investigations of the Iowa A gricultural E x­
periment Station made over a period of years are presented in 
this publication which indicate the possibilities in growing cot­
tonwood on small areas of noil-agricultural land on the farms 
of Iowa. Results from artificial plantings only, including the 
rate of growth, yields and returns to be expected are given.

The common cottonwood belongs to the poplar genus, a num­
ber of species of which are represented in this country. In na­
tive stands the tree is found thruout the United States east of 
the Rocky Mountains. The tree is suitable for extensive plant­
ing both within and beyond its native range.

During the early development of Iowa many plantations of 
quick growing trees were set out for wind protection and fuel 
production. Others were planted prim arily for the purpose of 
qualifying under the old “ Timber Cultural A c t” . Cottonwood 
plantations were set out in great numbers especially in the 
northern part of the state. During the past 20 years many of 
these have been harvested. Splendid returns have been ob­
tained from the plantations which had attained an age of from
30 to 50 years. A large part of the groves received little  or no 
attention after planting and many were actually severely in ­
jured by excessive grazing of livestock and thru other causes. 
Even with this poor attention, most of the plantations have 
yielded surprising amounts of lumber for construction pur­
poses. Many farmers who had considered the cottonwood a 
more or less worthless tree, changed their attitude entirely  
after building barns or other farm structures w ith the lumber 
sawed from their cottonwood plantations or from the rows of 
trees which had been planted along the fence lines.

The production of cottonwood lumber is especially desirable 
on bottom lands, subject to frequent overflow, which are un-
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suited for agricultural purposes. In many places in the state, 
lands of this character may be made to produce returns com­
parable to those from the higher priced farm lands.

The cottonwood is not recommended for planting on good 
agricultural land except for a shelter or some other desirable 
purpose in addition to the production of lumber, fuel and posts. 
W hen planted on waste corners of the farm such as over­
flowed areas, it produces a splendid return on the investment. 
There are few  farm s in the state which do not have areas of 
from one-half to several acres of this type of land which might 
w ell be used for cottonwood production. Along the larger 
streams of the state, including the islands of the M ississippi 
River, there are many thousands of acres of low priced land 
which could be made to produce a splendid return when planted 
to the quick growing cottonwood.

Altho rows of cottonwood trees are sometimes in disfavor 
among the farmers as windbreaks for crops, the tree often has 
been greatly m isjudged. The long lateral roots of the cotton­
wood sap moisture which m ight otherwise be available for field 
crops and the shading, especially from east and w est rows, in­
jures crops for a short distance. However, investigations of 
the U. S. Forest Service indicate that the injurious effect on 
the crops close to the windbreak are more than offset by the in­
creased production due to the protection given to the parts of 
the field at some distance from the row .1 W indbreaks more 
than pay for the ground actually occupied, shaded and sapped, 
in addition to the returns from the trees when cut into lumber 
and fuel.

U S E S  O F C O T T O N W O O D

Cottonwood is used for a great variety of products. Its 
lightness and toughness make it very desirable for crates, pack­
ing boxes, and various veneered products. W eight for weight, 
cottonwood packing boxes are superior in strength to most 
other woods. Large amounts of the wood are manufactured  
into veneer for berry baskets and other kinds of small contain­
ers, some from Iowa being used for this purpose. Large quanti­
ties in other states are used for cooperage stock, paper pulp and 
excelsior. The latter product has been manufactured in Iowa 
to a lim ited extent from cottonwood.

In addition to the many uses to which cottonwood is put in 
the wood-working industries, it is used extensively in the rough 
for many building purposes. In the northern and western  
parts of the state especially, lumber from numerous plantations
1B ulletin  86, U. S. F o res t Service, “ W indbreaks, T heir Influence and  V alue” , by C. 
G. Bates.
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Fig . 1. A barn  n ear Des Moines, 44 years old, constructed  en tire ly  of locally sawed 
cottonwood lum ber (except sh ing les). I t  had  never been pain ted . In te rio r tim bers 
w ere in perfec tly  sound condition. O utside boards w hich did no t come close to  the 
g round  w ere in good s ta te  of p reservation .

and from many acres of native timber land has been cut by 
small portable m ills and used locally. The wood has been used  
to construct the fram ework of houses, barns and corncribs. 
For interior construction, many builders prefer the cottonwood 
to the poorer grades of softwoods which may be purchased at 
an equal price. Cottonwood has also been used extensively for 
rough flooring, interiors of corncribs, fence boards, and heavy  
dimension material. A ltho cottonwood is not recommended for 
exterior work, it has occasionally been used w ith good results, 
where exposed to the weather. In one instance a barn con­
structed entirely of cottonwood (except shingles) was in excel­
lent condition after ten years of service. The only fault to be 
noted was that some of the boards warped. Another barn near 
Des Moines served its builder for 44 years. The lumber was 
exclusively cottcnwood (except shingles) and the structure 
had never been painted. The portions protected from the 
weather showed no deterioration; the exposed wood was w eath­
ered to a depth of about one-sixteenth of an inch and the por­
tions of the boards near the ground were entirely decayed. 
M. J. Seger of Delaware, Iowa, is using a barn 32x106 feet, 
built almost entirely of cottonwood lumber. The barn when  
observed, had w ithstood 52 years wear and tear and was in 
good condition.
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The cottonwood boards deteriorate rapidly from decay when 
kept moist and when exposed to such conditions they should be 
protected by painting or creosoting. It has been found espe­
cially  desirable to protect barn sills and such timbers which are 
placed near the ground, by giving them a good treatm ent of 
creosote.

Little trouble is reported in handling cottonwood lumber if 
properly seasoned, which is accomplished by piling the boards 
as they come from the saw. The piles should be large and 
should have an even, solid foundation. The boards should be 
placed evenly and separated by cross strips of uniform thick­
ness. When seasoned, the wood becomes quite hard and tough, 
holds nails well and gives little  trouble from warping when 
kept dry.

In 1907 a barn, octagonal in shape, 72 feet in diameter and 
55 feet to the cupola, was constructed near Storm Lake entirely  
of locally sawed cottonwood lumber, except the shingles and 
siding. The barn required about 70 M. feet of lumber. The 
cottonwood used was cut m ostly into one inch lumber, 2"x4", 
2x6", 2 x8 " and 2x 12" pieces. When observed about 12 
years after construction, the barn w as in good condition.

In reporting on the sawing of cottonwood lumber Ben Hol­
brook, in Buena Vista county, says: “ The cottonwood has 
been extensively used for dimension material for houses and 
barns w ith entire success. It is absolutely necessary to pile the 
lumber with strips and in large piles as it comes from the saw 
in order to prevent w arping.”

Tim Kane of Cherokee, in speaking of cottonwood in his 
locality, said : “ The largest of our cottonwood trees have been 
cut and sawed into lumber for barns, corncribs, hog houses and 
stables. The wood is good and strong and better than we get 
from the lumber dealers.” Frank Frisbie at Okoboji cut 
some home grown cottonwood for his own use. He said: “ I 
cut about 20 M. board feet of lumber which was saw^ed princi­
pally into dimension lumber and common boards and was used 
in the construction of a barn to very good advantage. The 
lumber was used only for inside work, and I believe that for 
this purpose it is about as good as the ordinary pine lum ber.”

In a number of places over the state the interior of buildings 
constructed of cottonwood have been damaged by “ powder 
p o st” beetles. These insects, when present in sufficient num­
bers may com pletely destroy the strength of the timbers by re­
ducing the interior to a powdery mass. A good application of 
a m ixture of kerosene and creosote w ill prevent the insects from  
gaining entrance. Round timbers are especially susceptible to 
attack of these insects. Users of cottonwood should give this 
matter their careful attention.
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Cottonwood is used extensively, in parts of Iowa, for fuel. 
Most of the planted groves are located in the parts of Iowa 
where native timber is scarce and consequently fire-wood has a 
ready market. Cord-wood sells for as high as $4.00 a cord. 
During lumber sawing operations large amounts of slabs, edg­
ings and branches are easily worked up into cord-wood at a 
small cost. A ltho the heat value of cottonwood is not high 
compared w ith the denser woods, the seasoned wood makes a 
bright, quick heat relatively free from smoke and is especially  
desirable for cooking.

The use of cottonwood for fence posts is practical only when 
treated w ith creosote, water gas tar or other preservatives. 
Cottonwood posts untreated with a preservative w ill last only 
three years and sometimes less. The Experim ent Station2 has 
butt-treated cottonwood posts in experim ental fence lines 
which have been in service in the ground for 17 years. Many 
of these are in good state of preservation and w ill last a num­
ber of years longer .3 The posts were given an ‘"open ta n k ” 
treatment of creosote at a cost of about 10 cents each .4

The use of cottonwood for posts w ill probably become more 
general, especially in northern Iowra, as the more commonly 
used fence posts become increasingly more expensive and as 
the merits of creosoting become more generally knowTn. One 
acre of waste land devoted to cottonwood post production 
would keep the average sized Iowa farm wTell fenced for all 
time.

D I A M E T E R  G R O W T H  OF C O T T O N W O O D

Under favorable conditions the cottonwood makes a greater 
diameter growth during the first 40 years than any other na­
tive or introduced tree in Iowa. If crowded too much or shad­
ed the diameter growth is relatively small. The greatest 
growth naturally occurs in trees which are grown singly or in 
single rows, but such trees do not produce the quality or quan­
tity  of lumber which may be grown in plantations w ith properly 
regulated spacing.

In normal plantations the diameter growth is rapid from the 
start. An average of .65 inch in diameter growth (measured 
at 4 y 2 feet from the ground) was made in a cottonwood plan­
tation on the Experim ent Station grounds during the first four 
years .5 The more favored tree's had made a diameter growth
2B ulletin  158, Iow a A gricu ltu ral E xperim en t S ta tion , “ The P reservative  T rea tm en t of 
Fence Posts, 1915, by G. B. MacDonald.
3BulIetin 109, E xtension Service, Iow a S ta te  College, “ L onger D urability  fo r Fence 
Posts and  F arm  T im bers’’, 1922, by I. T. Bode.
4A t the  p resen t tim e the cost of creosoting would be abou t 20 cents per post, due to 
the h igher price of creosote.
5The trees were one year old from  cu ttings  when se t ou t . The p lan ta tio n  was lo­
cated  on land sub jec t to annual overflow.
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of 4 inches. The same plantation measured at the middle of 
the growing season between the sixth and seventh years shows 
an average diameter growth of 4 inches and a maximum of 6.2 
inches at 4% feet from the ground.

Table I shows the distribution of diameter classes at d if­
ferent ages in the developm ent of a cottonwood plantation  
on the grounds of the Experim ent Station at Ames. It w ill be 
noted that at 12 years the average diameter growth of all liv ­
ing trees was 6.66  inches which is equivalent to an average an­
nual diameter growth of .55 inch. The following year, after a 
thinning had been made which removed 175 trees per acre, the 
average diameter of all living trees on the area was 7.65 inches 
and the average annual diameter growth of the trees remain­
ing amounted to .6  inch.

DIAMETER GROWTH IN OLDER PLANTATIONS

W hen grown in plantation form the average diameter growth  
is less at any certain age than is the case with trees grown in 
single rows. This is due to the more or less restricted crown de­
velopm ent in plantation-grown trees and also to the forced  
height growth during the earlier years. Table (11), page 
176, shows the average and maximum diameters for all the 
living trees in plantations of different ages measured in differ­
ent parts of Iowa. The average diameter of the trees in most 
of the plantations is rather small due to the fact that in many 
cases the plantations have been allowed to shift for themselves. 
If thinnings had been made during the progress of growth it is 
certain that the average diameter of the remaining trees would 
be considerably larger and also the yield  of wood per acre 
would be greater. In plantations 20 to 30 years old, containing  
from 112 to 368 trees per acre, the average diameter of the trees 
was between 11 and 12 inches. Individual trees were found 
which had a diameter of 25 inches. In the plantations between
31 and 40 years old, it wTas found that the average diameter of 
the trees was approxim ately 15 inches and individual trees 
which had had an abundance of light showed a diameter of 30 
inches. In 10 plantations between 41 and 50 years old the aver­
age diameter of all the trees was no larger than in the 30 to 40 
year old plantations. This may be due in part to the particular 
plantations measured but no doubt indicates that the growth 
of the cottonwood slows up m aterially after about the fortieth  
year. That cottonwood does not do w ell in dense stands after 
25 to 30 years is illustrated by the diameter measurements in 
two plantations of the same age. Both plantations were 40 
years old. One had 256 trees per acre w ith an average diame­
ter of about 13 inches. The other had only 50 trees per acre



TABLE I. PROGRESS OF DIAM ETER GROW TH IN  COTTONWOOD PLA N TA TIO N  ON EX PER IM EN T STATION GROUNDS AT AMES, IOW A

Age of 
p lan ta tion  

when m eas-

Total 
no. of N um ber of trees per acre  by diam eter classes A verage A verage

yearly
diam eter
grow th

alive D iam eter a t  4%  feet from  ground a t 4% f t .  from

taken acre i" 2” 3" 4" 5" O ' 7" 8" 9" | 10" 11" different ages
P lan tin g  
4 years 
8 years 

10 years

909°
838
566
491

• • 
21 
15

...
340
41

9

...
447
80
47

...
30

116
82

...
129
90

127
109

51
100

7
44

.............

i i

...........

1

2.6 inches 
4.63 inches
5.6 inches

.65 inches 

.58 inches 
.56 inches

12 years 445 7 45 55 77 113 96 37 9 4 6.66 inches .55 inches
13 years 2707 ... 1 0 12 39 63 92 43 13 7 7.65 inches .59 inches

6Trees averaged about one-half inch in d iam eter when se t out.

TABLE V II. PROGRESS OF H EIG H T GROW TH IN  COTTONWOOD PLANTATON 
ON E X PER IM EN T STATION GROUNDS AT AM ES, IOWA

Age of 
p lan ta tion  

when

Total 
num ­
ber of
trees

N um ber of trees per acre  by different heights
A verage 

heigh t 
a t  differ­
en t ages 

in  feet

Average 
yearly  
height 

. g row th  
in feetm ents were 

tak en 11
per
acre

0-5
ft.

5-10 | 
ft. |

10-15
ft.

15-20
ft.

20-25
ft.

25-30
f t .

30-35
ft.

35-40
ft.

40-45
ft.

45-50
ft.

50-55
ft.

55-60
ft.

60-65
ft.

A t
p lan ting 909 909 . . .  i ... ... ... ... ..

4 yrs. 838 ... 21 294 508 15 20.57 5.14
8 yrs. 566 ... | 12 20 26 29 92 115 224 45 3 37.1 4.63

10 yrs. 491 ... | 1 4 9 17 36 80 93 181 60 10 48.21 4.82
12 yrs. 445 ... | ... ... 3 8 26 59 117 115 85 32 57.2 4.76
13 y rs .7 270 ... | ... ... 4 2 0 3 24 84 110 43 55.0 4.20

7The p lan ta tio n  was th inned a f te r  the  tw elfth  year m easurem ents w ere taken. A tth is  tim e 175 trees w ere removed.
11Trees averaged about th ree  feet in heigh t a t  the tim e of p lan ting .

175



176

but the average diameter of all the trees was about 23 inches. 
A t the time the measurements were made the 50 trees were pro­
ducing almost exactly the same amount of lumber in board feet 
as the 256 trees in the other plantation. A stand of from 100 to 
150 trees per acre would have given better results.

DIAMETER GROWTH IN SINGLE ROWS

A great variation in diameter growth of the cottonwood is 
found even with conditions which appear to be the same in re­
gard to soil and moisture. W hen planted in single rows the 
trees w ill average about one-half inch in diameter growth per

T A B LE II . AVERAGE AND MAXIMUM DIA M ETER FO R  TR E E S IN  COTTON­
WOOD PL A N T A TIO N S OF D IFF E R E N T  AGES

Age of 
p la n ta ­
tion  in 
years

Grazed
Total 
trees 

p er acre
Soil

condition

A verage 
d iam eter of 
a ll trees. 

Inches

M aximum
diam eter.

Inche3

15 N o 186 B ottom land 10.0 16
18 Yes 320 A verage 7.71 16
20 No 324 44 9.6 14
20 No 320 " 9 .7 14
25 No 288 44 11 16
25 No 240 44 11.6 20
26 No 350 " 11.8 17
26 No 224 U pland 12.4 19
28 Yes 112 A verage 13.7 21
28 Yes 368 44 8.9 12
29 Yes 296 44 9.4 14
29 Yes 176 44 13.2 25
30 Yes 120 44 10.9 16
30 No 128 U pland 14.6 23
30 Yes 126 44 13.3 20
30 Yes 272 44 13.1 25
32 Yes 300 Average 10.8 16
32 Yes 150 " 11.6 19
32 Yes 184 Bottom land 13.4 18
33 No 160 44 14.9 24
34 Yes 64 A verage 17.2 22
34 Yes 74 U pland 14.2 20
35 Yes 264 44 11.7 17
36 Yes 160 A verage 13.1 20
37 Yes 108 44 14.0 24
38 Yes 256 44 17.7 27
38 Yes 236 A verage 10.4 14
38 Yes . 252 U pland 14.4 25
40 Yes 256 A verage 12.9 18
40 No 324 44 15.4 25
40 Yes 50 22.6 29
40 Yes 55 “ 17.6 30
40 No 144 ■■ 13.8 21
40 Yes 124 U pland 16.5 27
40 No 140 Bottom land 16.1 25
42 Yes 224 A verage 11.7 18
42 Yes 165 12.3 25
43 No 128 16.1 23
43 Yes 172 ;; 15.4 24
44 No 50 14.5 21
44 Yes 156 13.8 22
45 No 132 15.1 19
45 No I 156 i 11.1 15
45 Yes [ 29 15.5 28
45 No 1 164 i 16.3 25
52 Yes I 48 15.2 24
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TA BLE III. AVERAGE AND MAXIMUM DIAM ETER FO R COTTONWOOD TR E ES 
GROWN IN SING LE ROW S

Age of 
trees

Grazed
N um ber 
o f trees 

m easured 
as basis

Spacing Soil
condition

A verage 
d iam eter 
of trees 
inches9

M axim um
diam eter

inches
18 yrs Hogs 40 Irre g u la r A verage 11.8 17
28 “ No 40 6 f t. “ 10.7 15
29 “ No 49 Irre g u la r 13.4 20
29 “ No 71 8 f t. U pland 13.7 20
29 “ No 50 8 f t. A verage 19.6 27
31 “ No 31 Irre g u la r “ 18.0 24
32 “ No 46 “ B ottom land 17.3 27
35 “ No 42 8 ft. Average 12.3 17
37 “ No 40 10 ft. “ 16.3 24
37 “ No 50 8 f t. “ 17.1 23
38 “ No 85 Irreg u la r “ 17.6 27
38 “ No 52 “ ** 18.6 33
38 “ Yes 30 “ U pland 17.1 31
38 “ Yes 60 " Bottom land 17.8 25
38 “ No 26 “ 20.6 32
39 “ No 51 8 f t. A verage 14 20
39 “ No 40 Irre g u la r “ 16.8 24
40 “ No 42 “ ** 16.1 25
40 “ Yes 50 44 “ 22.3 33
40 “ No 25 6 ft. 23.2 34
40 “ No 24 Irre g u la r U pland 18.0 28
40 “ No 80 “ “ 16.7 25
40 “ No 60 10 f t. B ottom land 19.4 29
41 “ No 64 Irre g u la r 23.9 3«
43 “ h Yes 60 “ Average 25.3 45
44 “ Yes 47 “ U pland 17.7 28
45 “ Yes 40 Bottom land 22.4 22
47 “ No 36 Average 22.3 32
48 “ No 36 6 ft. “ 19.0 34
54 “ No 22 Irre g u la r “ 22.9 28
56 “ No 25 “ U p’and 24.0 35

* O rig inal trees cu t off. P resen t trees from  sprouts.
°A11 d iam eter m easurem ents a re  taken  a t  A1/-* feet from  the ground.

year on medium and lowland soils up to 40 or 50 years, and 
somewhat less than  this for upland soils.

By reference to table (III)  it will be noted th a t there is no 
marked distinction between the average diameter growth in 
rows of the same age which are growing on the different soil 
situations.

Table I I I  shows th a t the average diam eter for trees in lowland 
single rows, over 25 years old, varies from 17.3 inches to 23.9 
inches. The average diam eter for medium situations varies 
from 10.7 inches to 25.3 inches and th a t of upland rows, over 25 
years old, ranges between 13.8 and 18 inches. As m ight be ex­
pected the average diam eter grow th in plantations is consider­
ably less, age for age, than  for trees in single rows. Single row 
trees have an abundance of light on at least two sides. The 
crown development and, therefore, the wood producing power 
is g reater than  in the closely spaced stands.

Altho the diam eter grow th and yield of individual trees are 
g reater in the single rows the lum ber production per u n it of 
area is g reater in plantations.
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The following illustrates the difference in ra te  of diam eter 
grow th between plan tation  grown trees and those in  single 
rows.

Average diameter of trees in 11 plantations (28 to 32 yrs. old)
12.1 inches.

A verage diameter of trees in 6 single rows (28 to 32 yrs. old)
15.5 inches.

Average diameter of trees in 11 plantations (38 to 42 yrs. old)
15.4 inches.

Average diameter of trees in 14 single rows (38 to 42 yrs. old)
18.7 inches.

H E I G H T  G R O W T H  OF CO TTO NW OOD  
HEIGHT GROWTH OF CUTTINGS 

The cottonwood is generally propagated from cuttings either 
directly in  the permanent plantation or by first growing one- 
year-old rooted stock from the cuttings. In  moist soils th rifty  
cuttings will produce sprouts of considerable size in  one y e a r’s 
time.

The measurem ents of one-year-old sprouts in experim ental 
nursery  rows showed the following height g ro w th :

TA B LE IV
H eieh t of trees N um ber of trees P e rcen t o f to ta l

F rom  0 to 2 f t . 73 8
From  2 f t .  to  4 f t. 273 32
From  4 f t. to 6 ft. 464 53
From  6 ft. to 8 f t. 63 7

Totals 873 100

Of the to ta l of 873 sprouts measured, 684 or 78 percent 
ranged between the heights of 3 and 7 feet. The trees in the 
above case were spaced 6 inches ap a rt in  the rows and the rows 
3 feet apart. The cuttings were cultivated un til about 2 feet in 
height when the ground was shaded sufficiently to keep out 
grass and weeds.

HEIGHT GROWTH IN YOUNG PLANTATIONS 
The cottonwood probably makes a g reater height growth 

during  the first few years than  any other tree grown in Iowa. 
H eight m easurements of a three-vear-old p lantation of cotton­
wood on bottom land gave the following results.

TA BLE v
N um ber o f trees H eight o f trees P ercen t of to ta l

5 5 to  9 ft. 3
45 10 to 14 f t. 25
78 15 to 19 f t. 43
61 20 to 24 f t . 29
1

T otals 180
25 to  29 f t

ioo

The trees were originally spaced 6x8 feet apart. A part of 
the stand was killed out during the first two years, due to ini-
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F ig . 2. Cottonwood p lan ta tio n  th ree  years a f te r  establishm ent. The land is sub­
jec t to  annual overflow. Trees w ere spaced six  feet a p a r t  in rows and  the  rows e ig h t 
feet a p a r t  when p lan ted . N ote the  g re a t difference in size betw een individual trees. 
The sm aller a re  hopelessly overtopped and  should soon be removed.

tia l losses in p lan ting  and overtopping of the weaker trees by 
the more th rif ty  cnes A t this age nearly  half of the trees were 
from  15 to 19 feet in height. The average height for all the 
trees was 17 feet, or 4.25 feet per year .10 One tree measured 25 
feet in height which is equivalent to an average annual height 
grow th of 6.25 feet.

The same plan tation  m easured 2 years la te r when the trees 
had been set out for 5 years, showed the following grow th in 
height.

T A B LE VI
N um ber of tre rs H eigh t of trees P ercen t of total

6 5 to 9 ft. 2.1
8 | 10 to  14 ft. 2.3

42 15 to  19 ft. 13.4
100 | 20 to  24 f t. 31.8
142 25 to  29 ft. 45.3

16 30 to  34 f t. 5.1
Totals 214 100

W hen the p lantation  was 5 years old almost half of the trees 
measured 25 to 29 feet in height. The average height of all 
trees was 24.7 feet or the equivalent of a grow th of 4.1 feet in 
height per year. The maximum height grow th was 37 feet or
10A ltho the  p lan ta tio n  was th re e  years old, th e  trees w ere one year old when set 
out, m aking the  p resen t age of the  trees fou r years from  cuttings.
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6.2 feet per year. I t  will be noted th a t the average ra te  of 
height growth and the maximum height grow th is practically  
identical a t each measurem ent of the plantation.

Table VII, page 175, shows the distribution of trees of differ­
ent height classes in a p lantation on the Experim ent Station 
grounds at Ames. M easurements have been taken every year 
or two in order to determ ine the ra te  of height growth in young 
plantations on overflowed land which is not suited for ag ri­
cu ltura l crops.

From  Table (V II) it will be noted th a t four years a fte r the 
plantation was set out (the trees were one year old when set)
about 94 percent of the trees

Fig . 3. Cottonwood tre e  11 years old, 
12.5 inches in d iam eter and  65 feet high. 
On bottom land soil, w here trees a re  not 
too heavily crowded, saw  tim ber can  be 
g row n in 20 to  25 years.

vere from 15 to 25 feet in 
height. A t eight years of 
age the heights were more 
generally d istributed since 
by this time m any of the 
trees were becoming badly 
crowded, which in terfered 
w ith their growth. A t this 
time the heights ranged be­
tween 10 and 55 feet. The 
maximum num ber a t this 
age. consisting of 40 percent 
of the total, were in the 40 
to 45 foot class. W hen the 
p lantation was 10 years old 
the greatest num ber of trees 
were in the 50 to 55 foot 
height class. This number 
made up about 37 percent of 
the to tal stand. W hen the 
p lantation was 13 years old 
the heights of living trees 
ranged from 25 to 65 feet 
and the maximum num ber of 
40 percent, were between 55 
and 60 feet in height. The 
plan tation  had been thinned 
the w in ter before the th ir­
teenth  year measurements 
were taken. In  the thinning 
a num ber of the large, as 
well as the suppressed trees, 
were cut out. The 270 trees 
rem aining per acre had made 
an average annual grow th in
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Fig . 4. Cottonwood p lan ta tio n  seven years old. Trees w ere spaced 6x8 fee t a p a r t 
when p lan ted  bu t some have a lready shaded out.

height of 3.9 feet during each of the 14 years from  cuttings. 
D uring this same period the larger trees had made an average 
grow th in height of 4.4 feet per year.

HEIGHT GROWTH IN OLDER PLANTATIONS

I t  is of in terest to know the height grow th which may be ex­
pected for cottonwood trees of different diam eters. A compila­
tion of figures secured in  a large num ber of plantations over
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the state has been made in an attem pt to show the average to tal 
heights which may be expected for cottonwood trees of vary­
ing diam eters and on different soil situations. I t  should be un­
derstood th a t m any factors influence or re ta rd  the height 
growth of trees in the different plantations. However, the fol­
lowing figures (table V III) are based on a large num ber of 
measurements and should give good average figures for the 
state.

I t  will be noted that bottomland or lowland situations show 
a greater height growth than either the medium or upland sit­
uations for trees of corresponding diam eters. This is true for 
groves as well as single rows. From  the figures available it 
seems th a t the p lantations on bottom land continue height 
growth for a longer period than the trees on drier ground.

The following charts (1 and 2) show graphically a compari­
son of the height of trees of different diam eters on the different 
soil situations. In  chart 1, which shows graphs for groves or 
plantations, it  will be seen tha t the curve (C) for upland trees 
runs above the curve (B) for trees of medium situations. This 
would seem to indicate th a t there was little  or no difference in 
soil moisture between the two situations. In  the field studies
TA B LE V III. AVERAGE TOTAL H EIG H T OF COTTONW OOD TR E E S BY DIAM E­

TE R  CLASSES
Table based on m easurem ents of 4,246 trees. F igures evened by curves.

D iame­ Trees grow n in p lan ta tions Trees grow n in single  rows
te r Lowland Medium U pland Lowland Medium U pland

classes s itua tions situa tions situations situa tions situa tions situa tions
Inches H eight f t. H eigh t f t. H eight ft. H eigh t f t. H eigh t ft. H eigh t ft.

3 17
4 25 13
5 32 20
6 37 27
7 *39 42 34
8 45 46 33 40 30
9 50 50 43 45 35

10 55 54 50 50 40
11 58 57 55 43 54 45
12 62 60 59 54 58 50
13 65 62 62 62 60 54
14 68 64 65 68 63 58
15 71 66 68 73 65 62
16 74 68 71 76 67 65
17 77 70 73 78 68 68
18 80 71 75 80 69 70
19 83 73 77 81 71 72
20 86 74 78 82 72 73
21 89 75 79 82 73 74
22 91 76 80 83 74 75
23 94 77 81 83 75 76
24 97 77 81 83 76 77
25 100 78 . . 83 77 78
26 102 78 . . 83 77 79
27 105 79 . . 84 78 79
28 107 79 . . 84 78 80
29 110 79 84 79 80
30 113 79 79 80
31 115 80 80
32 118 80 80
33 81 80
34 i •• I 80
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C hart 1.

it  was often very difficult to d ifferentiate between the medium 
and upland soils. The upper end of curve A, representing bot­
tom land trees, is based on only a few trees of large size. If 
more trees of the larger diam eters had been available it is 
probable th a t the curve would have shown a more rap id  drop­
ping off of height grow th for the larger diam eters.

Chart 2.



T A B L E  IX . DOMINANT, CO-DOMINANT, IN TER M ED IA TE AND SU PPRE SSE D  TR E ES IN TY PIC AL IOW A COTTONWOOD PLANTATIONS.
MEDIUM AND LOW LAND SITUATIONS.

Age of 
p la n ta ­

tion 
years

No. of 
trees 
per 

acre

D om inan t1 
trees in 

p lan ta tion

t Co-dom inant 
trees in 14 

p lan ta tion

In term ediate
trees in 15 
plan ta tion

Suppressed10 
trees in 

plan ta tion
Average 

ht. ft. | No. P ercen t
Average 

h t. ft. No. P ercen t
A verage 

ht. ft. No. P ercen t A verage 
h t. f t. No. P ercen t

15 176 52 | 83 47 44 48 27 40 38 22 32 7 4
18 308 58 95 31 51 111 36 39 65 21 20 37 12
28 100 85 1 62 62 73 24 24 60 6 6 35 8 8
29 172 76 72 42 69 36 21 54 24 14 33 40 23
80 120 54 | 76 63 46 32 27 43 8 7 40 3 4
32 128 74 | 54 42 69 32 25 54 24 19 33 18 14
33 152 88 | 68 45 82 49 32 73 20 13 50 15 10
34 64 78 1 37 58 74 17 27 65 10 15 0 0
35 164 68 1 S7 59 60 44 27 52 23 14 o 0
37 n o 78 1 52 47 72 30 27 63 10 9 37 18 17
38 224 87 1 137 61 78 31 14 65 47 21 40 9 4
40 276 78 1 157 57 71 88 32 63 28 10 60 3 1
43 212 83 127 60 70 62 29 61 17 8 48 6 3
51 68 97 1 34 50 | 83 14 21 68 6 9 46 14 20

13D om inant trees a re  those of the  stand  which a re  “ head and shoulders” above th e ir  associates.
14C o-dom inant trees a re  those which a re  distinctly  superior in developm ent bu t not as p rom inen t as  those classed as dom inant.
1BIn term ediate  a re  those trees which a re  crowded from  the  sides bu t which s till have abundance of overhead light.
10Suppressed trees a re  the ones which are  hopelessly overtopped by ad jo in ing  tress.

TA B LE X VII. AVERAGE EOARD FOOT CONTENTS FOR COTTONWOOD TREES GROW N ON r i j 'F E R E N T  SOIL SITU A TIO N S. BASED ON
M AINE LO „■ R u L u .

Compiled from m easurem ents of 4,566 trees. F igures evened by curves.
D iam eter of trees a t  4%  feet above ground— inches

Soil s ituation 8 9 10 11 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Average board foot contents of tree by diam eters

U pland planted groves 16 24 41 57 | 75 94 113 134 157 181 209 238 265 295 327 360 400 441 488 534
Medium situations p lanted  groves 18 28 46 64 | 82 103 122 144 170 197 227 260 290 327 362 398 44J 483 536 600
Low land s ituation  planted  groves 20 37 55 75 | 100 126 156 187 221 256 290 334 375 420 465 520 580 640
U pland trees in single rows 17 20 31 50 | 68 9G 115 138 165 190 220 251 283 316 347 380 417 454 497 547
Medium situations single row3 17 21 37 55 j 75 95 122 147 173 200 230 260 292 324 357 392 430 467 510 558
Low land s ituations single rows 18 27 41 58 | 82 110 134 165 200 231 268 308 344 380 | 420 463 509 560 615 675

184



185

C hart 2 compares graphically  the height grow th of cotton­
wood in single rows. I t  will be noted th a t a fte r the trees reach 
a diam eter of 13 inches, the lowland trees are considerably ta ll­
er than trees of corresponding diameter on either of the other 
two soil situations.

HEIGHT CLASSES IN COTTONWOOD PLANTATIONS

Table (IX ) illustra tes the ex ten t of crowding and sup­
pression of trees in  plantations of different ages. An origi­
nal stand of 900 to 1200 trees per acre a t the tim e of p lan t­
ing will be reduced th ru  n a tu ra l agencies to from 100 to 300 
trees per acre a t m aturity . A m oderate amount of crowding 
is beneficial since this will tend to develop ta ll s tra igh t trees 
relatively free from  side branches. In  m anaged plantations the 
severely crowded, overtopped and suppressed trees should be 
removed and utilized in  order to give space for the more ad­
vanced trees of the stand to develop.

I t  will be noted for the first few years (table V II), th a t the 
trees in a cottonwood plan tation  are mostly of about the same 
height. As the p lan tation  m atures some of the trees in the 
stand gain an advantage and the less fo rtunate individuals, due 
to lack of shade endurance of the cottonwood, are soon over­
topped and killed.
TA B LE X. A V ERAGE M ERCHANTABLE LEN G TH  OF COTTONWOOD TR E E S 

BY DIAM ETER CLASSES TO DIAM ETER LIM IT O F SIX  IN CH ES.
Table based on m easurem ents o f 3,067 trees. F igures evened by curves.

D iam ­
eter

class­
es

Trees grow n in  p lan ta tions T rees grow n in  single  rows
Low land

situations
Medium

situations
U pland

situations
Low land

situations
M edium

situations
U pland

situations
Inches M erch. 

leng th  f t.
M erch. 

leng th  ft.
M erch. 

len g th  f t.
M erch. 

leng th  ft.
Merch. 

leng th  f t.
M erch. 

leng th  ft.
6 8
7 8 *8 7 5
8 14 15 13 10 10
9 22 20 17 15 15

10 27 23 22 14 19 20
11 32 27 26 20 23 24
12 37 29 SO 24 26 27
13 41 32 33 28 29 30
14 44 34 35 32 32 32
15 47 36 37 35 34 34
16 49 37 39 38 36 36
17 50 38 40 41 37 38
18 51 39 41 42 38 40
19 52 40 42 43 39 42
20 53 40 43 44 39 44
21 53 41 43 45 40 45
22 54 42 43 46 41 46
23 54 42 44 47 41 48
24 54 42 44 47 42 49
25 42 44 48 42
26 42 48 42
27 48 42
28 49 42
28 49 42
30 49 42
31
32 . ,

33
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Table (X ), page 185, shows the average length of the cotton­
wood trees which is usable for saw log purposes. This d isre­
gards the tops of the trees and branches which are utilized for 
posts or fuel wood.

Y I E L D S  FROM CO TTONWOOD P L A N T A T I O N S
A great range in yields will be found in the cottonwood plan­

tations in Iowa because of the great variety  of conditions under 
which the plantations have grown. Some plantations had the 
trees closely spaced a t the s ta rt while some were widely 
spaced ; some were grazed and some were n o t ; others were cul­
tivated, pruned and thinned while some received no attention.

Altho the plantations measured occur on a g reat varie ty  of 
soils no attem pt was made to classify these except in three gen­
eral groups consisting of lowland, upland and soils of average 
moisture. In  the field studies it was often difficult to make a 
distinction between average and upland soils. The studies of 
Iowa plantations indicate th a t cottonwood will yield excellent 
re tu rns 011 upland soil as well as on bottom lands. W here 
there is a sufficient amount of soil moisture the tree seems to 
thrive even tho the soil is of poor quality.

MERCHANTABLE HEIGHT OF COTTONWOOD

TA B LE X I. Y IE LD S FO R  IOW A COTTONW OOD PL A N T A TIO N S OF D IFF E R E N T  
AGES. M EDIUM SITU A TIO N S

County Age
yrs.

Trees
per
acre

O rig inal
spacing

Board feet on 
1 acre  basis 
M aine ru le

E stim ated  
cordwood 
per acre

O’Brien 18 316 12'x3' & 16'x3' 4,996 36 cords
K ossuth 19 8 'x4 ' 25,400 65 “
K ossuth 20 312 6 'x6 ' 15,556 42 “
Ko6suth 20 320 4 'x6 ' 25,200 40 "
Kossuth 20 10'x4 '-6 ' 15,168 45 44
Kossuth 25 292 8 'x l0 ' 23,792 52 "
W innebago 25 240 10' 22,736 38 "
Osceola 26 300 3'x3’ 20,270 55 “
K ossuth 28 368 6'x8 ' 38,576 40 “
Kossuth 38 108 12'x6' 12,038 26 “
W orth 29 288 12'x4' 14,904 37 **
O’Brien 29 140 6 'x6 ' 19,736 46
O’Brien 30 124 6 'x6 ' 5.556 55 “
W orth 32 300 8 'x  irreg u lar 21,660 40 “
O’Brien 32 112 12'x irreg u lar 9,346 21
Lyon 34 62 8 x 8 ' 13,979 19 “
Tam a 36 144 7' 13,500 26 “
O’B rien 37 96 6 'x6 ' 12,690 33
O’B rien 38 208 10'x6' 40,120 38 “
W orth 38 232 10 x  irreg u lar 16,592 49 “
Clay 40 256 8 'x8 ' 24,384 45 “
Sioux 40 316 l l 'x 8 ' 39,000 51 “
Sioux 40 52 8'-30' 23,057 16
Grundy 40 55 Irreg u lar 10,192 17 “
Kossuth 40 144 Irreg u la r 22,900 27 “
Kossuth 42 224 Irreg u la r 24,320 38 "
Poweshiek 42 178 Irreg u la r 12,216 32
O’Brien 43 128 6'x6 ' 22,568 33 “
Clay 43 168 Irreg u la r 23.384 35 “
B rem er 45 132 Irreg u la r 25,076 52 *•
Chickasaw 45 148 Irreg u la r 15,596 50 “
Osceola 46 164 6'x l 6 ' 23,304 44 “
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TABLE XII. YIELDS FOR IOWA COTTONWOOD PLANTATIONS OF DIFFER­
ENT AGES. UPLAND SITUATIONS

County Age
Trees 

per acre
O rig inal
spacing

Board fee t on 
one acre  basis 

M aine ru le

E stim ated  
cord-wood 
per acre

Kossuth 26 224 Irre g u la r  10 'x l2 ' 18,852 22 cords
W innebago 30 128 Irre g u la r 23,784 25 “
Sioux 30 120 8' 24,300 30 “
W innebago 30 272 12 'x l2 ' 30,416 35 “
Kossuth 35 264 8'xlO ' 26,256 27 44
M arshall 38 228 8 'x  irreg u la r in 27,804 30 “

rows
O’Brien 40 120 121x41 25,556 30 “

Several plantations were measured which were producing in 
the neighborhood of 40,000 feet per acre in addition to varying 
am ounts of cord-wood. One p lantation in O ’Brien county pro­
duced 40,120 board feet a t the age of 38 years. This grove was 
originally spaced 6x10 feet. Stock was perm itted  to graze 
in the area which probably in jured  some of the trees. A nother 
p lantation  in northw estern  Iowa produced 39,000 board feet 
in a period of 40 years. The original spacing was about 8x11 
feet. A t the time the p lantation was measured the grove was 
in excellent condition. The trees rem aining in the area num ­
bered about 300 to the acre and were reasonably uniform  in 
size. The entire plantation of five acres had not been used for 
grazing. A nother p lantation located in Kossuth county pro­
duced 41,500 board feet and 52 cords of fire-wood per acre du r­
ing a period of 39 years. A t the time the m easurements were 
taken there were over 300 standing trees to the acre. The trees 
varied from 10 to 20 inches in diam eter. Several other p lan ta­
tions were measured which produced better than 30,000 board 
feet per acre in addition to cord-wood.

One p lantation was found which was 45 years old but which 
had received no care. The grove had been used for years as a 
hog lot. A t the time of m easurem ent it contained 3,534 board 
feet of lum ber . This illustrates the g reat variation in yields in 
plantations which have received different treatm ents.

The results show th a t if reasonable care and protection is 
given the cottonwood p lantation a yield of 30 M board feet per
TA B LE X III. Y IE LD S FO R  IOW A COTTONWOOD PL A N T A TIO N S O F D IF F E R ­

E N T  AGES. LOW LAND SITU A TIO N S

County Age
Trees 

per acre
O rig inal
spacing

Board fee t on 
one acre  basis 

M aine ru le

E stim ated  
cord-wood 

per acre
Kossuth 15 250 10' 10,608 21 cords
B utler 32 180 Irre g u la r 21,150 27 “
Sioux 33 128 8 'x3 ' 31,368 38 “
Kossuth 39 395 8 'x l2 ' 41,500 62 “
Kossuth 40 140 8 'x l6 ' 34,278 40 “
Kossuth 44 156 lO'xlO' 26,460 36 “
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acre, in addition to 25 to 40 cords of fuel, may be expected on 
a conservative basis, in 35 years.

Tables (XI, X II, and X III) indicate the re tu rns from p lan ta­
tions in different parts of Iowa.

Y I E L D S  FROM CO TTONWOO D R O W S

M any thousands of feet of cottonwood lum ber have been cut 
from single rows. The yields in some instances have been very 
surprising to the owners. One row in Monona county on the 
farm  of Carl Anderson, consisting of 64 trees, produced 48,000 
board feet of lum ber in addition to an estim ated 95 cords of 
fire-wood. This row when measured was 41 years old and the 
trees averaged 750 board feet and about IV2 cords of fire-wood 
per tree. A nother row of trees in F ayette  county made up of 
23 trees produced 13,345 board feet of lum ber and about 35 
cords of fire-wood. This was an average of 580 board feet and 
i y 2 cords of wood per tree.

On a farm  near Schaller, Iowa, 40,000 feet of lum ber and 80 
cords of fire-wood were cut from 86 cottonwood trees which 
were grown along a fence line. The trees were 35 years old. 
Twenty-one trees were left standing in the row whicli would 
yield 8,000 board feet and 15 cords of wood. The entire row 
which was one-half mile long, had yielded 48,000 board feet 
and 95 cords of fire-wood in a period of 35 years. In addition, 
this row had served as a w indbreak during this period.

TA BLE X IV . Y IELD S FO R IOW A COTTONWOOD. SING LE ROW S OF D IF F E R ­
E N T  AGES. M EDIUM  SITU A TIO N S

County A re
years

N um ber 
or trees

Length  
of row

Board 
feet 

in en tire  
row.

M aine
rule

A verage 
Board ft. 
per tree

Estim ated  
cord-wood in 

e n tire  row

O’Brien 18 40 224 ft. 1,984 49.6 20 cords
Sioux 29 50 432 f t. 10,161 203.02 35 “
Kossuth 29 49 396 ft. 6,839 139.57 30 “
Sioux 31 35 320 ft. 6,101 174.31 30 “
Sac 35 84 52,500 625 90 “
Cerro Gordo 35 41 320 ft. 4,909 119.73 33 “
W orth 37 40 396 ft. 7,624 190.6 40
B utler 37 50 554 ft. 9,963 199.26 42 “
Hancock 38 52 250 ft. 16,988 326.69 50
Osceola 38 83 640 ft. 17,216 207.42 70 “
W orth 39 40 480 ft. 8,762 219.05 32 “
Kossuth 39 51 400 ft. 8,082 158.47 37 “
Kossuth 40 42 336 ft. 9,498 226.14 30
O’Brien 40 49 480 f t. 15,451 315.32 50 “
O’Brien 40 23 320 ft. 7,315 318.04 26 "
G uthrie 40 50 400 ft. 8,501 170.02 31 “
B utler 42 60 12,790 213.01 44
Black H awk 43 57 390 ft. 19,367 339.77 55
Buchanan 45 36 480 ft. 13,724 388.55 43 “
Buchanan 47 14 160 ft. 3,113 222.35 16 “
B utler 48 37 240 f t. 9,288 251.02 30 “
Cedar 51 37 192 ft. 10,211 275.97 44 “
Buchanan 54 24 240 ft. 8,269 344.54 30 “
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TA B LE XV. Y IELD S FO R  IOW A COTTONW OOD. SING LE ROW S OF D IF F E R ­
EN T AGES. LOW LAND SITU A TIO N S

County Age
N um ber 
or trees

Length  
of row  ft.

Beard 
feet 

in en tire  
row. 

M aine 
rule

A verage 
Board ft. 
p e r tree

Estim ated  
cord-wood in 

e n tire  row

B utler 32 43 552 8,456 183.82 28 cords
Floyd 38 60 720 19,369 322.81 65
A llam akee 38 26 240 9,8»2 379.64 32 “
B utler 40 60 600 17,954 299.23 60 “
M onona 41 64 ... 48,007 750.10 95
B utler 47 39 ... 12,378 340.46 42

TA B LE XVI. YIELDS FO R IOW A COTTONWOOD. SIN G L E ROW S OF D IF F E R ­
E N T  AGES. U PLA N D  SITU A TIO N S

County Age Num ber 
or trees

L ength  
of row  ft.

Beard 
feet 

in en tire  
row. 

M aine 
rule

A verage 
Board ft. 
p e r tree

Estim ated  
cord-wood in 

en tire  row

Kossuth 29 71 568 9,551 134.52 30 cords
Sioux 38 28 240 5,680 202.89 20
Black Hawk 40 24 480 4,494 187.25 15 “
Osceola 40 79 512 14,044 177.77 70
Black Hawk 44 50 12,203 244.06 42
F ayette 56 23 286 13,345 580.21 35 “

S. R. Haines of Buena Vista county reported th a t he sawed a 
row of 273 cottonwood trees 25 years old and secured an 
average yield of 300 board feet per tree. The largest tree 
which was 36 inches in diameter, sawed out 530 board feet.

The individual trees in single rows produce g reater volume 
per tree, age for age, than trees grown in plantations, due to 
the fact th a t each tree has more growing space. The p lan ta­
tion trees, on the other hand, usually have the trunks clearer 
of branches and produce more lumber free from knots.

The heavy production of lum ber and cord-wood from rows of 
cottonwood trees, often is not realized. I t  wras found th a t in 
averaging together the production of all single row's measured 
in this study (35 rows in different parts of the state) there 
was a production of 71,544 board feet of lum ber and 274 cords 
of wood for each half mile. This is 27.1 board feet and .104 
cords of wood fo r each linear foot of row7, or 1000 board feet 
of lum ber were produced on an average for every 37 feet of 
row and 1 cord of wood for every 10 feet. The average age of 
the trees was 39 years.

Tables (XIV, XV and X V I) indicate some yields from ty p i­
cal cottonwood rows in Iowa.

Y I E L D S  FROM I N D I V I D U A L  T R E E S

A detailed study of the yields in board feet of individual 
trees show th a t the best producing trees are those grown on
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bottom land soil where there is an abundance of soil moisture. 
This is true for both the planted groves and the single rows. 
Based on the Maine Log Rule individual trees were found un­
der 55 years of age which had produced 1,000 to 1,800 board 
feet of lumber. These trees were between 30 and 45 inches in 
diameter. The largest producers were in single rows or in un­
crowded stands where the trees had ample room for growth.

F ig . 5. Cottonwood p lan ta tio n  11 years old ju s t  before i t  was th inned  out. The 
trees w ere ta ll and  s tra ig h t and  free  from  la rge  side branches bu t the  s tan d  was be­
com ing too crowded fo r the  best production of saw  log m ateria l. The la rge r trees 
a re  11 inches in diam eter. The accom panying p ic tu re  on page 191 shows the  sam e 
s tan d  a f te r  th in n in g .
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Table (X V II), page 184, based on the measurem ents of 4,566 
trees, indicates the average board foot contents of trees of d if­
fe ren t diam eters both in plantations and in  single rows.

A graphic comparison of the yields of individual trees grown 
on different soil situations will be found in charts 3 and 4. I t  
is interesting to note in  chart 4 th a t the board foot contents of 
trees grown in single rows ru n  very nearly  the same fo r the 
trees on upland and medium situations. Charts 3 and 4 both

Fig . 6. Cottonwood p lan ta tio n  11 years old ju s t  a f te r  th in n in g . The p ic tu re  on 
page 190 shows the  sam e s tan d  before th in n in g . The trees tak en  ou t w ere m ade into 
fence poets which will be used a f te r  being creosoted.
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C hart 3.
Board foot contents of trees in cottonwood p lan ta tions. I—Lowland soil. 1 1 -  

Medium soil. I l l —U pland soil. Based on m easurem ents of 3047 tre .s .

C h art 4.
Board foot contents of trees in cottonwood rows. I— Low land soil. II—Medium 

■oil. I l l —U pland soil. Based on m easurem ents of 1519 trees.
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indicate the g reater volume which is obtainable from  trees 
grown on bottom land, diam eter for diam eter, w hether in single 
rows or in plantations. A certain  diam eter is reached at an 
earlier age on bottom land than  on upland and it is probable 
th a t bottomland will support a denser stand of trees than soils 
with less moisture. This indicates that greater production of 
wood is obtained in low land and emphasizes the im portance of 
u tilizing overflowed bottomlands for cottonwood planting.

Y I E L D S  IN F E N C E  P O ST S FROM CO TTONWO OD  
P L A N T A T I O N S

The more common use of creosote and other wood preserva­
tives in trea ting  fence posts lias opened up the possibility of 
using cottonwood fence posts very extensively over the state. 
Experim ents w ith creosoted cottonwood posts, which were con­
ducted a num ber of years, ago, indicate th a t these posts will 
last 20 to 25 years. The cost of treatm ent varies from 15 to 20 
cents per post. A crop of cottonwood posts can probably be 
produced in a shorter time than from any other Iowa tree.

Detailed m easurements show th a t one of the Experim ent S ta­
tion plantations produced the following fence posts at the re­
spective ages in d ica ted :

N um ber of first- N um ber of second-
class posts on class posts on
one acre  basis one acre  ba-’V'-

Age of p lan ta tion  6 y ea rs ................................... 613 250
Age of p lan ta tion  12 y e a rs ................................ 1.408 220

I t  is easily possible to produce an average of from 100 to 150 
fence posts per acre per year a fte r the trees have reached an 
age of 6 years. Cottonwood plantations set out expressly for 
the production of fence posts m ight well be handled on a ro ta­
tion of 6 to 8 years. In  plantations which are grown prim arily  
for saw logs, it is possible to secure large num bers of fence 
posts and a considerable quantity  of fuel wood by making th in ­
nings as the stand becomes crowded.
NUMBER OF TREES PER ACRE IN TYPICAL PLANTATIONS OF 

DIFFERENT AGES

The g reat diversity  of conditions under which cottonwood 
plantations in Iowa have been grown, makes it difficult to de­
term ine the optimum num ber of trees which should remain in a 
p lantation  at different ages. Observations would indicate tha t 
a 6x 6 foot spacing with 1200 trees per acre or a 7x7 foot spac­
ing w ith about 900 trees, is the most satisfactory  num ber at the 
s tart. The relatively close spacing when planted will force the 
trees up for light and the resulting stand will be straight, tall,
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SPACINCj PLAN tor COTTONWOOD PLANTATION.
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and relatively free from  side branches, all of which are ad­
vantages from the lum ber production standpoint. A t about 8 
years of age the trees will have an average height of 35 to 45 
feet. A t this time about one-third to one-half of the original 
number of trees should be thinned out and utilized either for 
fence posts (creosoted) or fuel. A t 15 years the stand will 
again be crowding severely and another th inning should be 
made, leaving about 300 to 400 trees per acre. A th ird  thinning 
should be made a t the twenty-fifth or th irtie th  year and the 
final crop harvested in about 35 years.

The following table indicates the approxim ate num ber of live 
cottonwood trees which should rem ain in plantations for best 
development.

At X year about 700 to 1,200 trees per acre.
A t 8 years about 500 to 600 trees per acre.
A t 15 years about 300 to 400 trees per acre.
At 25 years about 220 to 275 trees per acre.
At 35 years about 125 to 175 trees per acre.
The above chart is a suggested plan for the spacing and re­

moval of trees in cottonwood plantations. The plan is merely 
suggestive as it is never possible to make uniform  thinnings be­
cause the poorer and defective trees should be removed even 
tho it leaves the remaining trees spaced irregularly.

H A R V E S T I N G  TH E CROP OF CO TTO NW OOD

Cottonwood lum ber generally is used on the farm  where it  is 
grown or on adjoining farms. This decreases the cost of m ar­
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keting. The small portable mill w ith a daily capacity of 5,000 
to 10,000 board feet is used almost exclusively in sawing the 
logs. The cost of sawing a small plantation is g reater per 
thousand feet than  when a large am ount of tim ber can be cut 
a t one setting. On the other hand, the cost of hauling the logs 
is greatly  reduced because usually the small portable mill is 
set up in or adjoining the tim ber to be cut. D ata secured from 
mill operators indicate th a t four men operating the sm aller type 
of mill are able to cut from 5,000 to 6,000 board feet per day. 
A slightly larger mill which requires 6 or 7 men to operate will 
cut about 10,000 feet per day. The sawing is usually done at a 
contract price per M. The price during the past few years has 
varied from $8.50 to about $10.00. The cost of felling, cutting 
into logs and yarding should not exceed $2.00 per M. The fig­
ure of $12.00 per M. for felling, cutting  into logs and sawing 
into lum ber should be about an average.

In  order to get good results in sawing cottonwood, the lum­
ber should be handled properly while seasoning. W arping and 
tw isting will be prevented by piling the freshly cut lum ber on 
a substantial foundation, keeping an inch or two of space be­
tween the boards in each layer and separating each layer by 
cross strips spaced about three feet apart. The piles should be 
made large enough so th a t the weight of lum ber will keep the 
boards firmly in place while drying.

In  harvesting young plantations for fence posts usually it is 
considered best to cut the posts in the w inter time and peel 
them a t once. Posts peel less readily  in the w inter than  in the 
spring, but on the other hand more time is available in the win­
ter for work of this kind. Posts cut and peeled in the w inter 
d ry  more slowly and w ith less tendency to open up excessive 
season cracks. Before cottonwood posts are creosoted they 
should be thoroly seasoned, preferably  for several months. A 
good absorption of creosote by the “ open ta n k ’’ method is not 
possible when partia lly  seasoned posts are used. W here facili­
ties will perm it it is desirable to fell and cut the posts one win­
ter and pile in open piles, off the ground, preferably under 
cover, un til the next w inter when they should be creosoted.

F IN A N C IA L  R E T U R N S

It is ex trem ely  difficult to figure exact financial re tu rn s  from  co tton­
wood p lan ting  due to  th e  im possib ility  of m easuring  in  do llars th e  
p ro tec tive  value w hich som e of th e  p lan ta tio n s have afforded. It 
would only be p roper in m any cases to  offset th e  tax es and  in te re s t 
on th e  value of th e  soil occupied by the p lan ta tion , by th e  value of 
the protection, w hich has been afforded the farm  build ings, livestock 
and crops.

In th e  follow ing calcu lations it  is assum ed th a t a  yield of 30 M.
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board  fee t per ac re  can be secured  in  35 years tim e w hich is a  
reasonable figure, and  th a t the p lan ta tions w ill average about 50 
cords of wood per acre, in addition  to th e  lum ber. M ost of th e  lum ber 
sawed is used on nearby farm s and since it  replaces $30 to $50 lum ber 
w hich o therw ise would be purchased  from  lum ber dealers, it  is a s­
sum ed th a t a value of $30 per M. for th e  mill run  cottonwood lum ber, 
is a  conservative figure.

T he follow ing will ind icate  in a genera l w ay th e  profitab leness of 
grow ing cottonwood.

Case No. 7. In  th is  instance the cottonwood grove has given th e  
fa rm stead  pro tec tion  ag a in s t w inds du ring  th e  35 years  of its  grow th. 
T he soil is good ag ricu ltu ra l land valued a t  $200 per acre  a t  the 
p resen t tim e and w ith  an estim ated  average  value of $60 for th e  35 
year period during  w hich th e  crop of tre e s  w as m aturing . The 
purpose of se ttin g  out th e  grove orig inally  w as to give some sh e lte r 
from  severe w inds and m ake the  farm  hom e m ore com fortable and 
beautiful. The idea of producing a  crop of saw tim ber w as incidental. 
The ow ner of th e  p lan ta tion  considers th a t  he received  full re tu rn s  
on h is investm en t before he cu t a stick  of tim ber. D uring th e  35 
years  th a t th e  p lan ta tion  has been grow ing, th e  dead, defective and  
w ind-throw n trees  have been used for fuel. In th is  case it is pro­
posed to  assum e th a t th e  p ro tection  afforded and th e  fire-wood w hich 
has been u tilized  has paid for th e  re n t of th e  soil and th e  tax es charge­
able aga in s t th e  land  occupied by th e  p lan ta tion , or, in  o ther words, 
offsets th e  tax es and in te re s t on th e  value of th e  soil. In th is case 
these  item s will not be charged ag a in s t the  crop of tim ber. T he fo l­
low ing will sum m arize th e  re tu rn s  per acre.

30 M. board fee t per acre  @ $30 per M.................$900.00
50 cords fuel wood @ $2.00 per cord n e t ............. 100.00

T otal re tu rn s  ................................................................... $1000.00

Cost of harvesting  and saw ing 30 M. feet of lum ­
ber @ $ 1 2 ..................................................................... $360.00

P lan ting  cost of $10 a t 6r/  compound in te re s t 
for 35 y e a rs .................................................................  76.86

N et c o s t s ............................................................................$ 436.86

R etu rns per acre  for 35 y e a rs ........................... $ 536.14
A verage re tu rn s  per acre  per y e a r ...................  16.09

T his m eans th a t  if the in te re s t on th e  value of th e  soil, and the  
tax es a re  balanced ag a in s t the re tu rn s  received  in p ro tection  and 
th inn ings, th e  p lan ta tion  h as paid six percen t com pound in te re s t on 
th e  orig inal cost of p lan ting  and has yielded an  add itional average 
revenue of $16.09 per acre  for each of th e  35 years it h as  been grow ­
ing.

Case No. 2. In  th is  case all costs a re  charged aga in s t th e  wood 
produced, including com pound in te re s t on th e  average soil value for 
th e  35-year period, as w ell a s  th e  tax es carried  a t  com pound in te rest. 
The average  farm  land values in Iowa, including im provem ents, have 
increased  about a s  follow s: In 1880 th e  value per acre  w as $22.92; 
in 1890, $28.13; in 1900, $43.31; in 1910, $96.00; in 1920, $227.09. It 
is assum ed th a t $60 per ac re  is a  fa ir average  valuation  of Iow a farm
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land  during  th e  p as t 35 years. The census figures show th a t the  
taxab le  value of average  Iowa farm  land and the  tax  levy h as been 
as follow s: In 1885 th e  taxab le  value w as $7.98 and th e  levy about 
20 m ills; in 1905, th e  taxab le  value w as $10 per ac re  and  th e  tax  levy 
abou t 30 mills. In 1921 th e  value w as $20 per ac re  and  th e  average  
tax  levy about 70 mills. T he above would m ean th a t the  tax  per acre  
for farm  land  w as 15 cen ts per y ear in 1885; 30 cen ts in 1905 and 
about $1.40 in  1921. In  th e  follow ing calcu lations it  is assum ed th a t 
a  tax  of 50 cen ts per acre  per y ear has been paid on average  Iowa 
farm  land  during  th e  p as t 35 years  w hile the  cottonw ood p lan ta tions 
have been m aturing .

Returns per acre
30 M board fee t of lum ber per acre  @ $30 per M.......... $ 900.00
50 cords fuel wood @ $2.00 per cord n e t ...........................  100.00
R e tu rn s from th inn ings per acre  d isregarded . -----------

T otal re tu rn s  ....................................................................$1000.00

Costs per acre

C ost of h a rv e s tin g  and saw ing 30 M. @ $12.00 per M.. .$ 360.00 
Compound in te re s t for 35 years @ 6'I  on $10.00 cost of

p lan ting  ......................................................................................  76.86
Taxes, 50 cen ts per year, a t  6rU com pound in te r e s t . . . .  55.64 
Compound in te re s t a t 67< on estim ated  average  value 

of th e  soil ($60) for th e  35 year p e rio d .........................  400.80

T otal costs ....................................................................$ 893.30
N et re tu rn s  per acre  for 35 yr. p e rio d .....................  106.70
A verage n e t re tu rn s  per acre  per y e a r .................  3.05

T his m eans th a t  in th e  above case an  average  ex tra  annua l profit 
of $3.05 per acre  has been received  in addition  to  six p e rcen t com­
pounded in te re s t on a ll of th e  money invested  in  th e  p lan ta tion  in ­
cluding value of the soil, tax es  and cost of estab lishm en t. The 
ven tu re  would be considered a  splendid paying investm ent if  all the  
costs carried  a t  com pound in te re s t for th e  35 y ear period had ju s t 
balanced  w ith  th e  re tu rn s . In th e  above case th e  inves tm en t earned  
betw een  six and seven p ercen t com pound in te re s t during  th e  35-year 
period. W hen  it  is considered th a t  th e  average  farm  land in  th e  
s ta te  b rings in  a  m uch low er ra te  of sim ple in te re s t on th e  in v es t­
m en t it  can be seen th a t cottonw ood p lan ta tio n s have g iven very  
sa tisfac to ry  re tu rn s .

T he foregoing figures ind ica te  th a t if th e  fa rm er is satisfied  w ith  
a  long tim e th ree  p ercen t com pound in te re s t inves tm en t he could 
p lan t cottonw ood on land valued a t  m ore th an  $250 per acre  and 
still secu re th is  re tu rn , in addition  to  any  p ro tective value w hich 
m igh t be afforded by th e  p lan ta tion . T his is based on p resen t lum ber 
p rices and  in view  of the  fac t th a t th e  p rices of stum page and  lum ber 
have been increasing  very  rap id ly  du ring  th e  p as t few years.

Case No. ■!. T his is a  s tr ic tly  com m ercial proposition  w here the 
land  p lan ted  is no t su ited  to th e  production  of ag ricu ltu ra l crops 
and w here the  p ro tec tive  value of th e  p lan ta tion  is negligible. T his 
would include a re a s  ad jacen t to  s tream s w hich a re  sub jec t to  annual 
overflow and  w aste  co rners of the  farm  w hich a re  no t used for annual 
crops. T he value of these  a re a s  should no t exceed $15 to  $20 per
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acre , exclusive of any  tim ber w hich m ay be on th e  land. A reas of 
th is  kind a re  particu la rly  w ell adap ted  to  grow ing cottonwood. The 
E xperim en t S ta tion  has a  very  th r if ty  p lan ta tion  grow ing on th is  type 
of land. The re tu rn  on th e  investm ent in  th is  case is sum m arized as 
follows:

Returns per acre

30 M. board fee t per acre  @ $30 per M............................... $ 900.00
50 cords fuel wood a t $2.00 per cord n e t ...........................  100.00

T hinning re tu rn s  assum ed to equal cost of m aking 
them .

T otal re tu rn s  per a c r e .................................................. $1000.00

Costs per acre

Cost of h a rves ting  and saw ing 30 M. board fee t of lum ­
ber @ $12 per M....................................................................... $ 360.00

Compound in te re s t for 35 yrs. @ 694 on $10 cost of
estab lish ing  ..............................................................................  76.86

Taxes, es tim ated  a t 50c per year com pounded a t  6%
for 35 years  .......................................... ...................................  55.64

Compound in te re s t a t  6V< for 35 years on soil value of 
$15.00 ........................................................................................... 100.20

T ota l costs per a c re .....................................................$ 592.70
N et re tu rn s  per acre  for 35 year p e rio d .................  407.30
A verage n e t re tu rn s  per acre  per y e a r ...................  11.63

T his m eans th a t  in th e  above case an  ex tra  average  annua l re tu rn  
of $11.63 per acre  w as received in add ition  to  six p ercen t compound 
in te re s t on all m oney invested  for 35 years.

S ta ted  in  ano ther way, the re tu rn s  am ounted to m ore th an  eigh t 
and one-half p ercen t com pound in te re s t on th e  money invested . T his 
sam e investm en t w ould earn  six p ercen t com pound in te re s t for 35 
years  if th e  p lan ta tion  is se t ou t on land valued a t about $80.00 per 
acre.

Case No. .'/. R e tu rn s from  fence line rows of cottonwood. The 
m easu rm en ts  of 35 row s of cottonw ood tre e s  w hich averaged  39 
years  in age show ed an  average  production of 27.1 board  fee t and 
.104 cord of fuel wood for each lin ea r foot of row. On a basis 
of a  row  one-half m ile in leng th  the  production w ould be 71,544 board 
feet of lum ber and 274 cords of fire-wood.

B ecause of th e  difficulty in de term in ing  th e  acreage  occupied by 
single row s of trees, no a ttem p t w ill be m ade here to charge the 
tax es and in te re s t on the  value of the  soil ag a in s t th e  tim b er pro­
duced. The gross re tu rn s  follow:

Returns per one-half m ile of row

71,544 fee t of lum ber a t  $30 per M..................................... $2146.32
274 cords of fire-wood a t $2.00 n e t .................................. 548.00

T otal re tu rn s $2694.32
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Fig . 9. T h inn ings from  a  11 year old cottonwood p lan ta tio n . Pieces 3%  inches 
and  over in d iam eter inside the  b a rk  w ill be peeled, creosoted, and  used as fence 
posts. T rea ted  cottonwood posts la s t 20 to  25 years. Young cottonwood p lan ta tions  
w ill produce a n  average  of 100 to  150 fence posts per acre  per year.

Expenses per one-half mile of row

Cost of h a rv es tin g  and  saw ing 71,544 fee t a t  $12
per M.............................................................................................$ 858.53

O riginal cost of p lan tin g  one-half m ile row, $8.00 a t
6% com pound in te re s t for 39 y e a r s ................................ 77.60

T otal costs ..................................................................... $ 936.13
G ross re tu rn s  from  an  average one-half mile row  of

cottonw ood tre e s  39 years o ld ............................................ $1758.19
A verage yearly  re tu rn  no t considering  in te re s t on

soil value and ta x e s .............................................................. 45.08
Case No. 5. R e tu rn s from  fence posts on over-flowed land  w ith 

low  valuation . P lan ta tio n  6 years  old.
In th is  case th e  ac tu a l num ber of fence posts produced on the  

p lan ta tio n  of th e  E xperim en t S ta tion  is tak en  as a  basis for com­
pu ta tion . On th is  p lan ta tion  613 first-class posts  w ere produced in  6 
years. (T his does no t include 250 second-class posts produced, a  large 
percen t of w hich w ere usable.) I t is assum ed th a t  th ese  posts have 
a  stum page value of 10 cen ts each.

Returns per acre

613 first-class fence posts on a 6 y ear ro ta tion , a t  10 
cen ts, n e t .................................................................................. $ 61.30

T ota l re tu rn s  during  6 years
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Costs per acre

6% compound in te re s t on $10.00, cost of estab lish ­
m ent, including two cultivations, for 6 yr. p e r io d .. . .  $ 14.10 

6% compound in te re s t on value of th e  land ($15.00)
for 6 years ....................................................................................  6.15

Taxes, carried  a t 69! com pound in te r e s t ...........................  3.42
T otal n e t costs per a c r e .............................................. $ 23.67

N et re tu rn s  per acre  for th e  6 year p e rio d ....................... $ 37.63
A verage ne t re tu rn  per acre  per y e a r ................................ 6.27

T his show s th a t a crop of cottonw ood fence posts, produced in 6 
years tim e on over-flowed land, w ill yield an  ex tra  profit of $6.27 per 
acre  per year in addition  to  six p ercen t com pound in te re s t on the 
money invested. S tated  in  ano ther way, the  fence posts netted  a 
re tu rn  of over 15 percen t com pound in te re s t on th e  investm en t when 
plan ted  on w aste  land w ith a value of $15.00 per acre . A six percen t 
compound in te re s t investm en t of th is  kind could be m ade on land 
w ith a value as high as $115 per acre.

Case Xo. 6. R etu rn s from  fence post production on over flowed land 
w ith low valuation . P lan ta tion  12 years old.

As in  the preceding case the re tu rn s  are  based on th e  ac tua l num ­
ber of fence posts produced in one of th e  experim ental p lan ta tions. 
In  12 years tim e th is  p lan ta tion  produced 1,408 first class posts and 
220 second class. In  th is  calculation  th e  second class posts are  d isre­
garded en tire ly  a ltho  a  fa ir percen t would be usable. The financial 
re tu rn s  per ac re  for th is  12-year-old p lan ta tion  m ay be ind icated  as 
follows:

Returns per acre

1408 first-class fence posts a t 10 cents each, n e t ........ $140.80

$ 140.80
Costs per acre

Cost of estab lish ing  p lan ta tion  a t $10 a t  compound
in te re s t for 12 y e a r s ............................................................. $ 20.12

In te re s t on value of land a t $15.00 for 12 y e a r s ...............  15.15
T axes carried  a t 67c com pound in te re s t .............................  8.41

T otal costs ........................................................................$ 43.68

N et re tu rn s  per acre  for th e  12 year p e rio d .....................$ 97.12
Net re tu rn s  per acre per y e a r ................................................  8.10

By h a rv es tin g  th e  cottonw ood posts a t the age of 12 years a g rea te r 
n e t revenue, over and above six percen t com pound in te rest, is ob­
ta ined  th a n  w hen th e  posts a re  ha rv es ted  a t 6 years  of age. T h a t is, 
a  g rea te r profit is secured in  grow ing th e  posts on a 12 year ra th e r 
th an  on a 6 y ear ro ta tion . It w ill be noted th a t in 12 years tim e 
m ore th an  tw ice as m any posts a re  produced th an  in 6 years tim e. 
In  th is  case the  fence posts would earn  six percen t compound in te rest 
w hen grow n on land w ith a value of about $115 per acre. In case 
the land of h igher va luation  is used the p lan te r m ust e ith e r be sa tis ­
fied w ith  less th an  six percen t com pound in te re s t on the  investm en t 
or m ust secure a g rea te r yield of posts per acre . The above is based
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on the  assum ption  th a t th e  posts a re  used on the farm  w here grow n 
and m ight no t hold good for th e  production  of large q u an titie s  of 
posts for th e  genera l m arket.

WHERE AND WHEN COTTONWOOD SHOULD BE GROWN

In sum m arizing, cottonw ood p lan tings in Iowa w ill produce a very  
good re tu rn  on a  long tim e reasonab ly  safe investm en t. As a  genera l 
procedure p lan ting  of cottonw ood should no t be a ttem p ted  on h igh 
quality  ag ricu ltu ra l soil un less th e re  is a  p ro tec tive  or a e s th e tic  value 
received  from  th e  grove in addition  to  the wood p roducts produced. 
T he investiga tions show th a t th e  cottonw ood m ay be used very  profit­
ably on w aste lands and  sm all cut-off pieces of th e  farm  such as over­
flowed a rea s  ad jo in ing  w ater courses. Ins tead  of allow ing m any of 
these a reas to  rem ain  a liab ility  they  should be tu rn ed  in to  an  asse t 
by u tiliz ing  them  for the  production of a profitable crop of cottonwood 
or o ther trees.




