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Paulownia Tomentosa Seedlings!

Peter R. Beckjord

Assistant Professor of Forestry, Department of
Horticulture, University of Maryland, College Park

Paulownia tomentosa seedlings
were grown in a nurserybed at a
density of 64 seedlings per square
meter for one growing season.
Dormant, 1-0, bareroot seedlings
were lifted the following spring
and grown in a greenhouse in large
pots filled with sand. Three seed-
lings were removed every 7 days
for a period of 49 days to measure
top and root growth. Shoot bud
break and new roots developed 7
days after planting. Shoot and root
growth dramatically increased 21
days after planting with a reduction
in original taproot dry weight.

Paulownia tomentosa (Thunb.)
Steud. has been of recent interest
because of newspaper and maga-
zine articles (4, 5, 6, 7, 8) and
recent scientific literature (1, 3, 9)
on the growth, site adaptability,
and wood value of this species.
The University of Maryland's
Paulownia Research Center is cur-
rently investigating numerous as-
pects of the site adaptability and
silviculture of paulownia (2) . Un-
fortunately, American literature
providing even the simplest bo-
tanical information on paulownia
is scarce.

1 This study was supported in part by
McIntire-Stennis Cooperative Forestry re-
search funds. Scientific Article No. A-3530,
Contribution No. 6604, of the Maryland
Agriculture Experiment Station.

Paulownia plantations must
either be planted with container-
ized seedlings, bareroot seedlings,
or large root portions for adequate
survival and spacing control. Uti-
lizing large root portions is not
practical in large plantations be-
cause of inaccessibility of root
sources and the possibilities of de-
cay and dessication of wounded
root portions when planted. Con-
tainerized and bareroot seedlings
have been successfully grown (7)
and planted with good to excel-
lent survival (3).

This study was conducted to in-
vestigate the second-season top
and root development of 1-0,
bareroot Paulownia tomentosa
seedlings. This information should
familiarize foresters and tree
farmers with the initial field growth
and establishment of planted
paulownia seedlings.

Materials and Methods

Twenty-one dormant, 1-0, bare-
root paulownia seedlings were re-
moved from a nurserybed in March
1983 and stored in moist sphag-
num moss in a paper bag at 3°C
for 3 weeks. Seedlings were select-
ed to be of a uniform root diam-
eter (approximately 1 centimeter)
and cut to 18-centimeter lengths.
Taproots were 17 centimeters and
the stem 1 centimeter long. All 21
seedlings were cut to have equiv-
alent fresh weights and were mixed
and then separated into seven
groups of three seedlings each.
Each group of three seedlings was
planted at even spacings in a 20-
liter plastic pot filled with washed
river sand. These pots were placed
on a greenhouse bench. Seedling
groups received one-half liter of
water every day. The photoperiod



was not enhanced artificially and
greenhouse temperatures were
maintained continuously at 24° C.

Three seedlings from a single pot
were removed for analyses every 7
days. Shoot buds and new primary
lateral roots that developed were
counted. Shoot lengths and their
locations (distance from the root
collars) and locations of new pri-
mary lateral roots were tabulated.
Paulownia tops (shoots plus
leaves), new roots, and original
taproots were dried at 65° C for 48
hours and weighed. Photographs
were taken before all measure-
ments.

Results and Discussion

Shoot buds and new primary
lateral roots developed after 7
days, but these had no measure-
able dry weight. Numbers of shoot
buds and new primary lateral roots
of seedlings after 14 days were
similar to those after 7 days and
also had no measurable dry weight
(table 1 and fig.1). After 21 days of
growth, top and root growth had
accelerated to measurable weights
and shoot growth continued geo-
metrically throughout the remain-
der of the 49-day period. Root dry
weight and number of new pri-
mary laterals did not increase be-
tween the 28th and 49th day, re-
sulting in a decline in new root-to-

shoot dry-weight ratios during that

period. Original taproot dry weight
was reduced sometime between
the 14th and 21st days of growth

(table 1 and fig. 1) in conjunction
with top and new root growth.

Taproot growth increased linearly
between 21 and 49 days of growth.



Figures 2 through 8 show the new
growth from 1-0, bareroot seed-
lings over a 49-day period.

Figure 4 shows the dramatic in-
crease in top and root develop-
ment of seedlings after 21 days of
growth. Most new shoots devel-
oped within a 3-centimeter zone
below the root collar, but some
appeared up to 6 centimeters
below the root collar. Figure 5
shows an increase in secondary
root development. New roots
developed from many locations
on the taproot including the cal-
lused zone at the cut end of the
taproot.

This study shows the sequence
of new shoot and root develop-
ment and growth of 1-0, bareroot
paulownia. These seedlings were
grown under greenhouse condi-
tions with adequate moisture,
light, and atmospheric and soil
temperatures in a porous, sandy
medium, which allowed rapid de-
velopment and growth. Field con-
ditions would probably delay de-
velopment and growth and alter



new root-to-shoot ratios because
of various edaphic and atmo-
spheric variables. Nonetheless,
this study may provide the tree
planter a better understanding
of how paulownias develop and
grow after planting.
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