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A MILTTPURPCEE TREE FOR nmmnxco!’_
By _
uwdnoff and C. B. Briscoe , PO Bor S

U. 5. Forest Service Institute of Tropical Pa:cut.ry
Rio Pledras, P. R. 2os22 ¢

(Abstrect)

Cadan (Anthocephalus cadambe Miq.) grows very repidly on a wide
variety of sites in Puerto Rico. Tree form is excellent, seed is pro-

duced in abundsnce every year by mature trees, planting is easy and
cheap, and relatively little care is required after planting. No im-
portant attacks of insects or dicease have occurred on trees growm in
Puerto Rico for 35 years. ¥

' The moderate density (0.45 Lased on green volume and oven-4ry
weight) and very low volumetric shrinkage (10 percent) from green to
oven-dry condition, togetber with excellent machining characteristics,
indicate many possible uses for loceally-grown cadsm. An industrial
camplex centered .on plyvwood manufacture could convert residues into
particle board. Included should be a modest sawmill for converting
lower log grades into lumber for furniture and millwork. Chemical

treatments nov available sdd the durability and termite resistance

not provided by nature.

1/ Presented at meeting of Bociedad Americans de Ciencims Agricolas,
December 10, 1965.



(Approximate Text)

Cadam (Anthocephalus cadsmba (Roxb.) Mig.) is & native of southeestern
Asie, India, Burwma, Ceylon, Java, Borneo, and Sarewek. (Worthingten 1959)
The first seedlings known to have been planted in Puerto Rico were in the

cld arboretum at the University of Puerto Rico and in the sams year at

the Maricao Fish Hatchery. Those at the University were removed vhen the
armory was built, so0 the only mature trees are those et Maricao, now 35
years old (slides 1 - 2). .

As you can see (slide 3) trees are tall, straight, snd with lower
boles smooth and free of brenches. Maximm tree size is sbout 120 feet
tall and 7 feet in diameter (Kraemer 1951). If you will notice on the
tree (slide 4) 5 years old, brenches are excurrent wdtaulto be neerly
horizontal, thereforef drop off 2«s. /.

(s1ids 5) Leaves are opposite, simple, snd 5-12 inches long.
!’lmrlmwrymll,_mbm'-likohnldll-Qindulinm. They
are fragrant and very attractive to bees. Fruit is a globose orenge
mag"y mass of closely packed capeules (Troup 1921) each containing & minute
seeds, less than 1 ma wide and 1 - 3 ma long. The fruit is eatem by birds,
bats, ctt-th,andpcopln but 1is not reallywrychlirlbhtwm;
to me, it tastes rather like a green guava but vith an even grester pro-
portion of seeds. m.iting_beginsoamwtreaabynys,mdwhm
ubmdmtenfyyur in Puerto Rico. rﬂlnto-wunmammrip,
80 easy collection. ; _

Germination of seed is good, and seedlings sxe easy to reise in
the nursery, after they are about an inch tall. From such & small seed,
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they are of course very tiny initially and must be handled very carefully
at first, rather like tobacco. Outplanting is usually 4 - 8 months after
sowing seed, when the transplant is about one foot tall. Trees can be
pPlanted barerooted or as stumps, with good survival in either case.

IEarl,y growth is good (figure 5) and suppression of competing weeds
and grass is outstanding. Although we feel grazing animals should be
kept out of young plantations, cadam is very resistant to browsing damage
and on one of owr edaptebility plots with 12 species, cadam was the only
species which survived some cows bresking into the plot.

I have already meﬁtioned that early growth is good. Worth noting
is that growth has been rapid on study plots from sea level to about 2000
feet, the lowest and highest tested; on sandy soils as well as clay,
although pine is better édapted on all but thl very best of the sandy
loams; and where rainfall is 60 inches or more per year. It @a not do
well on severely eroded clays of the mountains, although it does about as
well as any hardwood. Nipe clay, especially, has given poor results. Hot,
dry sites are also not very suitable. Friable cley soils with sufficient
rainfall ere best; in other words, the species is a.'!mst. ideally suited
to the sites which have been in shade-grown coffee.

A quick comperison (figure 6) of Puerto Rican height growth with
that in Indonesia shows our better sites, of those tested so far, are of
medium quality for cadsa.  Also. shown for canpuikn are poplar and
slash pine (Bennett 1963) heights at the same ages.

Diameter growth (figure 7) is also shown to be reasonably repid,
and continuing into large sizes when trees are given adequate space for

development.
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Finally, is any tree crop a paying proposition? (figure 8) Poplars
are grown by private landowners on some of the best alluvial crop lands
of Italy, France, Holland, Belgium, and Spain, to menticn & few of the
countries. Expected returns sre shown in the lower curve (Christie 1959).

Several million acres have been planted to slash pine in Auwstralias,
Nev Zsaland, snd the southern United States, and hundreds of thousands of
those acres are lsvel or geatly rolling land withdrawn from row-crop
cultivetion in order to establish the pine. BExpected returmns on a medium
site are shown by the middle curve (Bemnett 1963).

Growth on a medium site for cadam is shown by the upper curve
(Sudarmo 1957). If only 300 acres of this quality were planted par year,
within 20 years Puerto Rico could be supplyin.g 10 percent of the wood
presently imported and more then 6 million a yeer coﬁdm uhlodtotho
local econcmy, making & contribution to Puerto Rico of 1000 per scre
per year. The portion of the $1000 which would go to the landowner camnnot
be known until a locel market is developed, but even 10 percent would be
$100 per acre per year. This from a crop for which almost no labor is
needed from establishment until bhervesting, and with low lsbor require-

ments even then.




Doctor Briscoe has reviewed the results of grewth rate
studies of cadam and has demonstrated that the yields may be
very high. As for agricultural crops, we strive for high
preductivity but we are also very much concerned v;th the
utilization potential,

A few preliminary evaluations of some of the woeod
properties or characteristics have been made., Nost of the
information nvailabl; on locally-grown wood comes from one

old stem (30 years of age) and is supplemented by data from

six M-year old stems.

Machining Propgrg}a;

For many uses such as furniture, lillwork; turnery,
etc, we are interested in ho# a wood responds to variocus
cutting tools, Extensive testing has been done on the
machining characteristics of Puerto Rican woods. Shaping or

milling a profile on the edge of a board appears to be most

critical, If a good surface is obtained in this a;.ao&itn+tiﬂ-

on a particular ﬁood, then we can expect similar felultl
for other machining operations,
(slide 1) Relative shaping quality
Note that cadam rates high-close to Burma teak and

Canadian bireh, superior to Swietenia macrophylla now

imported im large quantities from Mexico and other Latin
American sources.
(slide 2) Relative planing quality

Again cadam shows excellent results, being as

good as teak-.



RELATIVE SHAPING QUALITY

(Percent of pieces in each category)

Species and Source Good to Excellent Poor to Very Poor

1.

3.

5.

Fet. Fct.
Mahogany (St. Croix) 92 L]
Teak (Burma) 79 17
Cadam (plantationmn) 7X 17
Birch (Canada) 71 17
Sweetgum (U,S.A.) 3s 86
Mahogany (Mexico) 21 52
Mahogany (Perf) 11 73

)



RELATIVE PLANING QUALITY

(Percent of pieces in each category)

Species and Source "~ Good to Excellent Poor to Very Poor

PEt, Pct.
1. Mahogany (St. Croix) 92 : 0
2. Cadam (plantation). 92. : 0
3. Teak (Burma) 92 0
4, Mahogany (Mexico) 74 11
S. Birch (Canada) 52 _ 12
6. Mahogany (Perf) . 4y 29
7. Mahogany (Honduras) 43 20



Specific Gravity and Shrinkage

<ol -
R T
F\ chrcsentatfvchfaluo for the 30-year-old tree 1-94:3‘“

(based on green volume and oven-dry weight). This comes to
a weight of 33 pounds/cubic foot at a moisture conteat of

12 percent., Average veight per cubic foot reported for
cadam growing in India is identical to this value (Trotter
194%). Young local growth (4-year-old tfocl) yields wood
having a specific gravity of .39, Wood of the same age in
the mature tree also has a specific gravity of .39, Freom
this we can comclude that though wood from a single tree

was used in these preliminary tests, the results cam be
considered as representative for the lbeéios. Specific
gravity is closely related to many wood properties, most
important being ncéhanicll properties and shrinkage. Since
cadam has the same specific gravity as sweetgum (a wood .
highly favored in the furniture industry) then we cam expect
cadam to be stromg enough to meet most of the design require-
ments of furniture.

Shrinkage is also of prime concern and reflects the
amount of dimension change to be expected in wood with
changes in moisture content., Cadam has very low volumetriec
shrinkage (from green to oven-dry condition) of 10 percent.
This is a much lower value than for highly favored furniture
woods used in the United States and Europe.

(slide 3) Shows the specific gravity of some fassFN

-

furniture woods and their shrinkage values.



SPLCIFIC GRAVITY AND VOLUMETRIC SHRINKAGE

Speecies Specaific Cravity Yelumetrie
Ehrinkage
Pat,
Cadan Y ) 5.9
1/
Cadam (young growth)= .39 : .Y
Nahogany 88 7.6
Laboen Y i 17.6
Black cherry : 87 : 11.8
SHC.t‘ﬂ' ] . 1‘..
Kagnolia 4N 13.¢

i/ Average vealues for & tress age % yesars (vood frem cempar-
able growth menes im the mature tree had an f{demtiscal

density).,
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Aside from having excellent machining characteristics,
a very low shrinkage, and a moderate density,features that
‘make this wood particularly asuitable for furniture manufacture,
cadam 2lso has very good seasening properties.

For most uses wood must be dried to a lov moisture
content, Wood going into furniture that will be used locally
in an air-conditioned room should be dried to a meoisture
content of about 8 - 10 percent.

Cadam boards 1 l/% inch thick were dried in a kilm te
a -oiltufe content of 8 percent. This required omly & days
and the lumber was free of checks or splits and had ealy
very slight warp. Mosf hardwoods used in the States would
have had devere degrade if dried at the same rate. Hardwood
boards of this thickness will usually require double this
drying time.

Miscellansous

Cadam has a light creamy color with a yellow cast,
has a straight grain and an even texture. Natural durability
is low but chemical treatments can impart a high resistance
to insect and fungal attack., Though natural color and figure
are bland, stains and proper finishing can give a plelsin;-
appearance (show sample).

Properties evaluated so far ind#cato that this woeod
can be used to make good quality plywood and should be highly
favored for furnitur. production as well as fofllillwoék,

doors, boxes, etc,

A, .
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Wood from plantations could support a sawvmnill and
plywood complex and reciducs would be very suitable for

production of particle board.
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