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INTRODUCTION
For many centuries tung trees have been grown in China, and the United
States has been importing the oil for approximately fifty years. Imports of this
oil increased until 1935 when they amounted to about 130,000,000 pounds.
In 1905 tung nuts were imported from China and planted in the Plant Introduction Gardens at Chico, California. Seedlings were later sent to the Gulf
Coast States, from Florida to Texas. The earliest commercial tung grove in the
United States was planted by the American Tung Oil Corporation in 1924 at
Gainesville, Florida. This planting was financed by the National Varnish and
Lacquer Association, Inc. The purpose of this planting was to study the practicability of producing tung oil in this country on a commercial^ scale. The first tung
planting at the South Mississippi Branch /Experiment Station was made in
F'ebruary, 1927.

estimated that there are more than 100,000 acres planted to tung trees
Plantings in Pearl River County,
Mississippi, alone amount to about 70,000 acres. Other counties in Mississippi
\^'ith more or less extensive tung groves are George, Stone, Hancock, Jackson,
Harrison, Greene, Forest, Marion, Jones, Perry, and Pike. There are a few small
plantings in other counties.
It is

in the Gulf Coast States at the present time.

i
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The purpose of this bulletin is to present certain facts obtained and observations
made at this as well as other experiment stations. It is realized that there are

many problems
t.olved,

but

it

which are not yet
hoped that the information presented may aid in preventing
and serve as a guide for those wishing to invest in the growing
in the production of tung oil in this section

is

luture failures
of tung trees in Mississippi.

DESCRIPTION OF THE PLANT
The tung

oil tree,

Aleurites fordi Hensl.,

is

also

known as

the Chinese wood-oil

There are several other common species: A. montana, A. cordata, A.
moluccana, and A. trisperma. Aleurites fordi and A. montana are the only species
grown to any extent for oil and meal production.
tiee.

i
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Aleurites fordi is the only species grown commercially in the United States.
leaves are large, heart-shaped (Fig. 1), occasionally three-lobed, and dark
green in color. The flowers are borne in clusters (see frontispiece), are unisexual,
appear before the leaves, and are white or tinted and striped with pink in the
throat. As a rule one pistillate flower appears to each cluster and is surrounded
by many staminate flowers. Trees of the so-called ''cluster type" produce their
fruits in clusters (Fig. 1). Perfect flowers are occasionally seen.

The

j

The fruit is two to three inches^ in diameter, is olive green, in' color, and turns
dark brown at maturity. It contains three to seven seeds surrounded by a thick
outer husk, the husk giving the fruit the appearance of a large walnut. The
individual seed has a thin pellicle surrounding it and is more or less triangular
in shape. The interior of the seed is white in appearance and is exceedingly
oily.
The oil is a violent purgative, which renders tung meal unsuitable for feed
foi

livestock.

1

The tung

tree

is

It has been known to withstand temany apparent injury. The fruit buds, however,

a semi-tropical plant.

peratiu'es of 16 degrees F. without

many of our common fruits, are subject to injury*
drops below freezing after they bloom in the spring.

like those of

FIG.

1—CLUSTERS

if

the temperature

IN SIX-YEAR-OLD ORCHARD AT SOUTH
BRANCH EXPERIMENT STATION

OF TUNG NUTS

MISSISIPPI

RESULTS OF TESTS CONDUCTED AT THE SOUTH MISSISSIPPI
BRANCH EXPERIMENT STATION
were designed to find the most economical method
per-acre yield of tung nuts of high oil content.
Plots of approximately 3 4 of an acre each were planted to tung trees the
last of March and first week in April. 1932.
The seedling trees used were secured
from two nurseries located in Pearl River County, IMississippi. The plots were
located on land much better adapted to reforestation than to growing tung trees.
It had been abandoned for the growth of field crops and was very hilly and
badly eroded. Most of the field was growing grass and weeds, but the gullied
portion had been used as a dumping ground. Since this was the orJy land
available at that time and represented some of the worst type of well drained l^'-^ci
in this section, it was prepared for planting. The rubbish and remaining stumps
were removed and the entire area broken with a disc plow. It was then terraced
and the trees set upon the terraces, the distances between terraces varying from
Cover Crops:

of producing the

These

tests

maximum

16 to 25 feet.

A

series of tests

and winter) as

soil

was planned

show the value of cover crops (both sumir.er
when grown on the land with tung trees. TV.e

to

building agents

A

following differential treatments were given:

Plot

summer, followed by Austrian peas in winter.

This treatment was continued

2

was growTi

to

cow peas

:n

ea:li

year for four years, at the end of which time the trees were shading the ground
an extent that the treatment was discontinued. Plot B was planted to
soybeans in the spring and turned under in the late fall. The third winter Austrian
peas were used instead of Canadian field peas. Plot C received no cover crops
but was cultivated twice during the growing season. Plot D was treated as Plot
C except that no cultivation was given other than hoeing about 2 feet around the
trees twice each year. There was no fertilizer given to any of the plots, but plots.
A and B received three and two cultivations respectively, that is, wheni each cover
crop was plowed under.

to such

I sumarizes the results of these tests.
Since there were no replications
since the soil was not sufficiently uniform for accurate results, definite conclusions cannot be drawn. Enooigh difference, however, was observed in the
growth of trees and the yield of nuts to indicate that cover crops and cultivation
pay in the young tung grove. Plot A produced approximately 44,000 pounds of
green matter per acre from summer and winter legumes which carried about 330
pounds of nitrogen. Plot B produced only about half this weight of green matter
(22,000 lbs.), the main difference being in the summer cover crop. Plot
had two
cu ps of cow peas (three the first year) while Plot B had only one crop of soybeans.
Comparing the various treatments, we see that both tree growth and yield are
greater in Plot A. There seems to be a relationship between the amount of
organic matter added to the soil by the cover crops and the growth and yield of
the trees. Although cultivation without cover crops is bettei than sod culture, as

Tab]e

and

'

A

show by

Plot C, the yield being approximately ten times that of plot
did not produce nearly as high a yield or '»as large trees as either of the
plots where cover crops were grown.

D, plot

is

thei yield of

C

A point in favor of the cover crop treatments, one not shown in the table,
tha^ two per cent of the treesj in Plot O and 7.4 per cent in Plot D died. These

Table

I
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Fertilizer

Crops

and

Cultivation,
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Clean
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3932.
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134
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0
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893
391
39

0

2

and

P

losses of trees are believed to be

4

due to a weakened condition of

thei trees

0
0

caused

by the treatment given.
Cultivation and Fertilization: Three fertilizer treatments were given, only half
the plots being cultivated. No cover crops were used in any of these plots. All
trees were set April 1, 1934, being, placed 20 feet apart on^ the| trianglef system. The
cultivated plots received shallow cultivation every six to eight weeks during the
spring, summer, and early fall. The land on which these plots are located is
fairly uniform in fertility, slightly rolling, and of sandy loam type and may be
Classed as above the average in fertility, being superior to the cover crop plots.
Table II summarizes the results of this series of tests, and figure 2 shows
ihe contrast between cultivated and uncultivated trees. It will be observed that
all cultivated plots produced a crop of nuts in both 1936 and 1937, while the
uncultivated plots produced only a light crop in 1936 and none in 1937. Fertiliza3

tion increased production in the uncultivated plots, but this production was much
The uncultivated plots were
less than that of the cultivated but unfertilized, plots.

grown in lespedeza sod.
Another interesting fact observed in the cultivated plots was their ability to
withstand more severe spring frosts. The; late spring frost in 1937 killed all of the
crop on trees just across a field road from these plots on land very similar in
Table

II

—eomparison
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Fertilizer
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1
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\ot^ activated
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313
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lbs
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9.7

501 lbs
None
None

Soda for each

year since planting
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Acrt

Soda for each

G
I
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1937

Clean Culutivated
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lbs.

Fertilizer.

Yield

1936

None

93
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With No

Treatment

Pounds per Tree

Trees

E
P

Cultivated With Uncultivated Trees, and
Trees Planted April 1, 1934

of

SEEDLING TREE OF UNIFORM SIZE

FOREGROUND GROWN

IN

SOD,

WHEN

None

SET APRIL, 1934

OTHERS CULTIVATED

way to the land of these plots. The elevation was practically the same
each case. It seems that a grove well fertilized and cultivated is able to
withstand lower temperatures in the winter and also spring frosts.
every

in

ESTABLISHING THE GROVE
In establishing a tung grove one of the important problems is that of securing
good trees to plant. At present most of the plantings are made with seedling

I

When this practice is followed, one should try to get trees grown from
trees.
seeds selected from trees of high productivity and other desirable characteristics.
As a rule, the best method is to grotw these plants, but they may be purchased
from a

reliable

nurseryman.

Land

for growing nursery stock should pe fertile and well drained. It should
be well prepared by plowing, discing, and jbedding to four-foot rows. When available, stable manure should be added at the rate of 12 to 15 tons per acre, but

not available 800 to 1000 pounds of a good grade of commercial fertilizer will
serve the purpose. In either case apply fertilizer in the furrow and bed upon it.
When readj^ to plant the nuts (January and February), open the top of the row
with a shovel plow to a depth of about four inches. Plant seed of the previous
season's crop about 2 to; 3 feet apart, cover' with a harrow, and runi a cultipacker
or drag^ over the rows. If the seed are soaked in water for 24 to 36 hours before
planting, germination will be hastened. During the germination period the soil
should not be allowed to bake and thus form a hard crust. The young seedlings
are very tender dming the germination period, therefore, care should be taken
not to injure them during the cultivation.
if

,

Cultivation should be given at frequent enough intervals to keep down all weeds
the', seedlings may make rapid growth.
If stunted in the nursery' row, che

sc thatj

FIGURE 3

—THRIFTY

TUNG TREE NURSERY STOCK AT SOUTH MISSISSIPPI BRANCH
EXPERIMENT STATION, SEVEN MONTHS FROM SEED.

seedlings cannot be expected to make as good orchard trees as desired. Figure 3
a well-cared-for nursery row and shows the: growth one may expect the
fii^t year.
have budded a number of seedlings, but they have not yet come

Illustrates

We

into bearing.

Although the tung trees may be successfully transplanted any time during the
dormant season, it is better to transplant as early as possible. The nurery trees are
5

usually dug with spades, care being taken to remove as much of the root system
as possible and to leave 15 to 18 inches of the tap- Iroot on the plant. Only the
more vigorous and healthy plants should be used. All seedlings showing injury
from nematodes or insects and diseases should be discarded.
The following information may prove of value for those purchasing tung nuts
for planting: One bushel of fruits weighs about 30 pounds and one bushel of hulled
seed about 42 pounds. The dried fruits run about 56 per cent seed and 44 per
cent hulls. There are about 125 seeds per pound and about 2,000 seeds per bushel
of fruit.

Figure 4 shows an orchard planted 20 feet apart with the limbs meeting at
faun years of age. On good land permanent tung trees should be planted approximately 30 feet apart. Temporary tung trees may be placed at equal distances
between these and removed when too crowded, that is, f roni 4 to /6 Jrears. Various
systems of laying out the orchard may be used, but the square, triangle, and
contour systems are those most commonly used. Directions for laying out and
planting an orchard by these methods may be had by writing the Mississippi
Experiment Station for Information Sheet No. 28. The triangular system gives
most trees per acre and the contour the least.
Holes should be dug large enough to accommodate all roots without undue
crowding'. The tree is placed in the hole to about the same depth that it grew

FIGURE

A

— FOUR-YEAR-OLD

TREES SET 20 FEET APART.

NOTE CROWDING

in the nursery row, the roots are spread in as nearly as possible the position in
which they formerly grew in the nursery row, and mellow top soil is sifted around

them. The soil should
to within three or four
fertilizer may be added
hole. Fertilizer should

be well firmed around the roots. After the hole is filled
inches of the surface soil, barnyard manure or commercial
and worked in with J:he remaining soil required, to fill the
never be placed in direct contact with the roots. When
'

6

placed above the roots it will be taken down to them by the rainsi and the plant
be benefited witho-ut danger of root injury. The fertilizer may be added to
and worked intci the surface of the soil after the, trees are set. If ai gallon,, or two
of water is siphoned into the hole before replacing of the last 2 inches of soil, it
will cause soil particles to settle closely around the roots, thus preventing airpockets and increasing} the chance ofi life for the seedling. This precaution should
not be necessary except when planting is made in dry soil late in the winter and
will

early spring.

In the selection of land on which to plant tung treesl the following soil conditions should bei avoided: (1> a soil in which the water table is within 12 to 15
feet of the surface of the ground, ,(2) a soil underlaid with hard impervious subor one in which pipe) clay predominates, (3) distinctly alkaline soils, (4) very
soils, unless fertilization is to be practiced, (5) land which has not been
sufficiently cleared to allow thorough cultivation, and (6) soils infested with
insects and diseases affecting tung trees. Dr. Clarence Dorman, of the Soils
Department and Acting Director of the Mississippi Agricultural Station, Who has
inspected some of the tung plantings in South Mississippi, [rates the value ofl soil
types inspected for tung plantings as follows:
(1) Ruston fine sandy loam, (2)
soil

poor

ISiorfolk,

Caddo, and (4) Susquehanna. He had not seen, tung trees growing
soil, but thinks it may rank with. Ruston fine sandy loam soils

(3)

on Orangeburg

MANAGEMENT OF THE TUNG GROVE
The

cost of preparing the land before planting thei grove will vary with the
nature of the land, stumps to be removed, nature and amount of vegetation, etc.
The price paid foil average cut-over pine land is( a comparatively small cost of the
final

expenditure for the proper preparation of the land for planting the trees.

Removing stumps and surface

roots, clearing underbrush and plowing,, discing, and
terracing the land (on; rolling land) are expensive. The cost of this work, including planting the trees, will vary with the condition of the land. This cost has
been varioutJy estimated at from $15 to $30 per acre.
'

The growing

not a reforestation problem and should not be
any other agricultural crop, respond well to
and fertilization. While the trees are young, care should be taken
to prevent competition from weeds and grasses (Fig. 5). Shallow cultivation
should be practiced, and if the contour of the land will permit, cross( cultivation
should be practiced.
treated as
cultivation

of tung trees

such.

The

trees,

is

like

some crop between the rows for the

first 3 or ,^ years
the trees are spaced 30 feet apart one can plant
five toi six three-foot rows of somei annual crop, leaving a| five-foot strip on either
side of the trees to be clean cultivated. If som.e legume crop, such as peanuts,
crotalaria spsctabilis, soybeans, or cow^ psas, is grown and only| the seed harvested,
the remaining parts of the plants may bej tiurned under, thereby aiding in maintaining the fertility of the soil. Some winter legumes, such as Austrian peas,
Canadian field peas, vetch, or crimson clover, should be grown and turned under
each spring. If on© wishes to use only summer and winter cover crops, crotalarla
and vetch or bur clover may be used broadcast. If these crops are allowed to
seed before being turned under, they will reseed themselves each year. After the
fourth or fifth year* the trees should be of sufficient size to shade the ground to
such an extent that intertillage will not be advisable.
When the nursery tree is set out it should be headed back rather severely.
The practice has been to head at 8 to 12 inches. After growth begins in the
spring all shoots except one should, be rubbed off so that there will be only one
tr^nk developed. After this pruning there is little further pruning to be done

It

after

is

advisable to planl^

setting

tung

trees.

If

7

except removing crowded or broken branches. The surface of all larger cuts
should be painted to prevent rot. From this single body the tree should begin
branching 3 to 5 feet from the ground and should be allowed to form two or three
branches at this height, but th© main trunk should continue to form three or four
other side branches at higher levels. Some growers allow the tree to threw
several branches from the ground, thus forming trees with several trunks. As a
The tree dies back to the roots, but
rule, this is a result of improper planting.
later sends out several shoots from the ground level. After such trees are six to
ten year old, their trunks are crowded to such an extent that some are likely
to be blown down or otherwise destroyed. One of the main advantages of heading
the tree 3 to 5 feet above the ground is that one can cultivate close to' the tree with
ease. The cover figure shows trees headed at the proper height, while figure
6

shows a tree with several trunks.

FIGURE

5— A

V^/ELL

CARED FOR TUNG ORCHARD DURING THE FIRST GROWING SEASON.
PROPERTY OF U. B. PARKER, WIGGINS. MISS.

If the weeds and^ grasses are kept down, thd| harvesting of the crop is a comparatively simple matter. The nuts usually fall to the ground by the middle or last
of November. In dry weather they are gathered in baskets or sacks, hauled to the
seed house, and stored on slatted frames. The storage house should be well
ventilated to allow proper drying of the nuts. When well dried they are ready
for market. The grazing of bearing tung groves after the fourth or fifth year
is recommended since this keeps down grass and weeds and thus facilitates harvesting the crop, besides furnishing pasture for livestock. Since animals will not
eat the plant or fruit, there is )little danger of their causing much injury to the

bearing tree of this age

A serious condition found among tungr trees in South Mississippi has been the
so-called "winter killing,' a condition induced in part by cold weather. The
8

symptoms are pronounced yearly in the spring and arei characterized by the dying
bud-wood and by destruction of many twigs extending from terminal buds
and often including the entire limb. In some cases young trees are killed. In
practically every case of this injury, bark on the southeastern; side of the tree is
broken open. This has caused alarm among some of our tung growers. We have
had this condition in our Station plantings, but have never found it in any orchard
that had been properly cultivated and fertilized. Well nourished trees have e far
of the

better chance to withstand all hazards

areas should be avoided.

FIGURE

(Figure

than

trees given poor care.

Low undrained

7).

6— MULTIPLE TRUNK

TUNG TREES. IMPROPER SETTING CAUSED THE TREES TO DIE
TO THE ROOT FROM WHICH SEVERAL SPROUTS WERE ALLOWED TO GROW.

DEMAND AND USE
The United States now uses from 75 to 80 per centf of thei world'sl production
tung oil, but has never grown more thanj two per cent of that u£ed. In 1935
the United States imported approximately 130,000,000 pounds of this oil, while
only about 2,000.000 pounds were produced in the United States. The cost of the
imported cil was between 15 and 20 million dollars. On the New York market
the oil produced in the United States sold at a premium of two to four cents
per pound over Chinese produced oil.
•

of

made in the past( few years have brought from ten to
Recently one firm offered thirty cents per pound for
30,000,000 pounds of this oil, and, when last heard from was unable to get the order
Most

sales of

fifteen cents
filled.

tung

oil;

per pound.

One shipment

recently

made from

Poplarville, Mississippi,

sold for

2AV2

cents per pound.
If

mature treed produce a ton of fruit (20% oil) per acre (they should produce
more tons), 325,000 acres would be required to produce the volume of

IV2 to 2 or

9

imported in 1935. This estimate does not reckon with the new uces being
found for the oil. So it seems reasonable to expect the demand to increase. We
have a potential market for the production from a large acreage of t-ung trees
in the Gulf Coastal region.
It is claimed that tung oil is used in the production of at least a hundred
The following are a few purposes for which it is used:
articles of commerce.
oil

varnishes, automobile top-dressing, brake linings for automobiles,
insulating materials, unibreljas, water bags, boat cauilking,
water-proofing of clothing.
paints,

preservatives,

wood
and

like cottonseed meal, is made from the compressed cake after the
removed. Chemical analyses have shown that it contains approximately the
samQ percentage of nitrogen as does cottonseed meal. This Station has conducted
a series of fertilizer tests comparing tung meal with cottonseed meal as a source
of nitrogen. These preliminary tests indicate that tung meal is as good a source
of nitrogen as is cottonseed meal.

Tung meal,

oil is

FIGURE

7

— RESULTS

OF PLANTING TUNG TREES ON A POORLY DRAINED SOIL

YIELDS OF OIL TO BE EXPECTED
Mr.

B. Wright, of Cairo, Georgia, has the following to say concerning the
expect from tung orchards:
"The following yields of nuts, based on my own experience and careful observations, are given as what may be reasonably expected per acre from tung nut
J.

yields one

may

orchards well cared for on good land:

"Third year from setting
Fourth year from setting
Fifth year from setting
Sixth year from setting

300
700
1400
2000

_

10

lbs.
lbs.
Ibs^
lbs.

Seventh year from setting
Eighth year from setting- Ninth and succeeding years

3000
-4000
4000

lbs.
lbs.
lbs. to

6000 lbs."

should be remembered that these estimates* are based on growing tungj trees
on good land which has received the proper cultivation, fertilization, etc. Since
the oil content will run about 20% of the total yield of dried fruit, one can
estimate the possible returns that may be expected. It may be stated here that
the oil content of fruits from different trees varies greatly. Unpublished data*
shows a variation of from 17 to 25 per cent oil in fruits collected from different
trees, which demonstrates the great need for standard varieties.
It

SUMMARY
The tung

1.

tree is a semi-tropical plant, but is able to withstand tempera-

tures as low as 16 degrees F.

Late spring frosts

2.

bloom too

trees

Tung

3.

be made

so-

when dormant.

may

trees should be planted

by

producing trees with fruit of high

A

5.

the

on well drained land that

is

fertile or

can

fertilizers.

If seedling trees are to be planted, the seed should

4.

when

cause considerable damage to the crop

early.

strip of

oil

be selected from high

content.

land five or six feet on either side of the trees should be clean

cultivated for three to four years.

On

6.

may

good land trees should be

be set between the permanent

set at least 30 feet apart.

trees,

Temporary

but should be removed

trees

when crowding

begins.
7.

The tung grove may be pastured

8.

Care should be taken to

after the fourth or fifth year.

select a soil type

adapted to the growth of tung

trees.

9.

Trees should be trained to a single trunk and headed

when three

to five

feet high.
10.
oil

There

is

a great variation in tung trees both in total production and in

content of the

fruit.

Analyses made by J. E. Knapp and R. E. Price,
by M. G. Carlton, Crosby Naval Co., Picayune,

collected

11

Crosby
Miss.

NavL-1

Co.,

Picayune,

Miss.

Fruits

