Seedlings, Service, and Insights®
Carl E. Whitcomb?

Wi tconb, Carl E. 1987. Seedlings,
Landis, T.D., technical coordinator.

Service, and Insights. In:
Proceedi ngs, |Internountain

Forest Nursery Association; 1987 August 10-14; Cklahorma dty,
OK. Ceneral Technical Report RM151. Fort Collins, CO U.S.
Departnent of Agriculture, Forest Service, Rocky Muntain Forest

and Range Experinment Station:

1-2. Avail able at:

http://ww. f cnanet . or g/ pr oceedi ngs/ 1987/ whi t conb. pdf

I NTRCDUCTI ON

Bed-grown tree seedlings have been produced
for many years with variabl e perfornmance at
outplanting. Slowy, container-grow seedlings have
gained in popularity in spite of their higher cost.
But what about the future? Here is one practical
research/ practioner's outl ook.

Over the years much of the variability anmong
seedl ings has been attributed to genetics. |If 100
vi abl e seeds of npbst species are planted in a seed
bed, the resulting seedlings generally grow at
different rates. Container-grown seedlings are
general | y sonewhat |ess variable. This slight
improvenent in uniformty is nmostly attributed to
nore precise control of cultural conditions.

In the fall of 1985 the opportunity arose to
exam ne the roots of 720 trees, 180 each of four
speci es: | acebark el m Ulmus parvifolia; shurmard oak,
Quercus shumardi; 1obl ol Iy pine, Pinustaeda; and
Chi nese pi stache, Pistacia chinensis. They had been
grown in bottom ess mlk carton containers for
approximately three nonths, then transplanted into
two-gal l on poly bag containers for the renai nder
of the first growi ng season and planted into the
field in Cctober. There were approxi mately 500
seedl i ngs of each species in the poly bags from
whi ch the nmost uniform 180 were selected to
mnimze genetic variability. After two grow ng
seasons in a sandy clay | oamsoil of noderate
fertility, sone trees had grown very little, while
ot hers exceeded nine feet in height and two-inch
stemdiameter. Could all of this variation be due
to genetics or was sonething el se invol ved?

Three days were required to excavate the 720
trees with a backhoe. Al of the larger trees had
| arge root systens but was this a factor of
genetics? Counts of roots 3/4-inch in dianmeter or
| arger were poorly correlated with tree size.
Counts of roots at a point approximately 12 inches
fromthe stemwere al so poorly correlated with
tree size. However, when counts of roots approxi -
mately 1/8-inch in diameter or larger arising
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fromthe root/steminterface were taken, a
striking correlation resulted (Figure 1). Only
data and photo of the |acebark el mare included,
since all four species responded sinmlarly.
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Figure 1. Rel ationship of nunber of roots arising
fromthe root/steminterface and stem di ameter of
| acebark el m

These data suggest that where the roots
branch is very inportant and that this may be a
maj or factor affecting the rate of tree grow h.
Thus, a genetically superior tree with a poor
root systemmay only grow at a slow to noderate
rate.

A NEW CONTAI NER

To utilize this information, a unique new
propagati on contai ner was designed. Called the Root
Maker (U.S. and other patents pending), this
container is 2.6 inches square and four inches deep
and air-prunes the root systemboth at the bottom
and on the sides (Figure 2). The bottomis shaped
sonewhat |ike a pyramd so that the taproot and any
secondary roots that reach the bottomw |l be
air-pruned at one of four drain holes. Secondary
roots that grow outward are guided to air-pruning
openings in the sides. The four-inch depth forces
secondary root branching at, or near, the base of
the stem Individual containers |lock into a frane
for ease of filling and handling and to insure
proper spacing, yet can be easily renoved for
shi ppi ng or planting.

This data al so suggests that bed- grown
seedl i ngs shoul d be root-pruned early and perhaps
often. A wider spacing will also be necessary to
accommodate nore |ateral roots.



Figure 2. The Root Maker container air root-
prunes tree seedlings on the sides as well as at
the bottom In addition, by controlling the
depth, the root systemis forced to branch at the
root/steminterface to enhance tree grow h.

NUTRI TI ON

Proper nutrition can enhance plant growh
and health and mni m ze other problenms. The key
is the synchronization of all of the essential
el ements. Studies with container-grown seedlings
suggest that nitrate nitrogen, phosphorus, and
the mcronutrients are key factors.

Seedl i ngs appear to have a limted capacity to
utilize amoni acal nitrogen, but do respond to
nitrate. Phosphorus is very inportant. Potassium
can vary considerably w thout affecting growth. The
m cronutrients play a key role in enhanci ng overall
pl ant health and stem and root devel opnent. They
can be added to the m x using research-fornul at ed
bl ends such as Mcronmax mcronutrients that also
provi de sul fur.

The two maj or nutritional variables that are
uni que to each specific production site are cal cium
and magnesium |f pine bark or other wood product is
used as a conponent of the .growth nmedium it should
be anal yzed for cal cium and magnesi um However, the
anal ysi s nmust be done using an ammoni um acet ate
extract to determne the levels available to the
plant. Water extracts show only what will readily
| each out. Strong acid extracts give inflated val ues
due to partial or conplete destruction of the
particles.

Water quality is a variable that nust be

considered in the production of both container and
field production of seedlings. The | evels of

cal cium and magnesiumin the irrigation water play
a key role in plant nutrition. In sone cases, the
irrigation water provides all of the calcium and
nmagnesi um needed. O her water provides only

cal cium thus requiring a separate magnesi um
source. In the future, a water analysis plus
growt h nmedi um anal ysis will be used to determ ne
the level s of cal ci umand nagnesi um needed f or

opti mum pl ant growt h.

Arelated point is that the pH of the water
gives little information regarding water quality.
The pH gives only a neasure of the acidity or
alkalinity of the water, nothing nore. A water
may have a pH of 6 and contai n considerabl e
calciumor a pH of 9 and contain very little. A
conpl ete water analysis is the only way to know.
Water with a high pH generally contains
consi der abl e bi carbonate which, if above about
200 ppm nmnust be considered in the nutritional
program

Bed- produced seedlings are affected by
irrigation water quality as well. Due to the strong
buffer of nost soils, a longer time is generally
requi red before the effects are noticed. Mst soils
| abs suggest that a soil pHof 6 to 7 is ideal.
This may be true for fast-grow ng annual crops such
as corn, wheat, and soybeans, but it is not correct
for trees. More precise managenent of this area as
it affects nutrition will be required in the
future.

| nproved root systens in conbinations with
inmprovenents in the entire water quality/nutrition
conpl ex and established good cultural practices
will dramatically inprove tree health, transpl ant
success and subsequent growth. More precise
production techniques will require nore accurate
noni toring by nursery managers. However, the
payoff will be a superior product that requires
fewer pesticides and is nmore uniform The
increased uniformty will allow further mechani -
zation and |l abor savings. It all starts with the
root systembut the roots nust be supplied with a
precise nutritional programto maxi mze grow h.
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