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Abstract This guide can be used in evaluating the height growth potenti al

of planted seedlings and advance reproduction. An equation and
tabl es are presented, with an exanple of their use.
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Many conifer forests are two |layered, consisting of a mature or
overmature overstory and a wel|l-stocked understory of saplings
and/ or poles. In such stands, one silvicultural alternative is
to clearcut the entire stand and plant seedlings. |[If the under-
story consists of vigorous advance reproduction, another alter-
native is to carefully renove the overstory, |eaving sufficient
saplings or poles to formthe new stand.

(ne factor that rmust be considered when eval uating clearcutting
and planting versus saving the advance reproduction is the hei ght
that will be attained by each type of regeneration at some tine
in the future. A height advantage for planted trees would be an
indication that the clearcutting and planting alternative m ght
be desirabl e, whereas greater height of the advance reproduction
woul d suggest this alternative.

To make such an eval uation, nanagers must know the average hei ght
of the planted seedlings and the advance reproduction and the
average height growh rates of both classes of regeneration. From
this information, the annual growh rate required of planted
seedlings to equal the height of the advance reproduction at the
end of a given period can be estinated as follows:

B-E

A= 4 C;

11K W Seidel is silviculturist at the Slviculture Laboratory,
Pacific Northwest Forest and Range Experiment Station, Bend,
Q egon.



ce o=

wher e,
A = annual height growh of planted seedlings needed to equal
hei ght of advance reproduction at the end of a given

peri od,

B = average height of advance reproduction after the overstory
is renoved

C = average annual height growh of advance reproduction after
rel ease.

D = nunber of years in growth period, and

E = average height of planted seedlings.

Wth this equation, the required height growth of planted seedling
can be estimated for any conbination of the variables B, C, D, and
E. Tables 1 through 6 give solutions for selected values of the
variables within the range commonly found in the field. The
tabl es show annual height growth for planted seedlings needed to
equal hei ght of advance reproduction 5, 10, and 15 years after
overstory renoval. The reader can interpolate within the tables
for values not given or use the equation to estinate required
seedling height growmh for other conbinations of variables.

An exanpl e of use of the tables follows: Assunmez the average

hei ght of the advance reproduction to be 9 feet, wth the potentia.
of growing 0.5 foot per year after release. Planted seedlings
averaging 0.5 foot tall would then have to grow in height at the
rate of 2.2 feet per year to equal the height of the advance
reproduction after 5 years (table 1).

The average hei ght of advance reproduction and planted seedlings
can easily be obtained from measurenments before |ogging and from
nearby plantations. An estinmate of height growth of the advance
reproduction after release nay be nore difficult to obtain

Since growt h response vari es—dependi ng on site, species, and
spaci ng—tocal observations and neasurements in stands where the
understory has been rel eased should be used if possible. If no
local information is available, published results can be used to
estimte growh response, but such data are strictly applicable
only to conditions under which the study was conducted. Some
estimates of growth response of ponderosa pine [Pinus ponderosa
Dougl . ex Laws) and true fir {Abies spp. ) advance reproduction
after release are available (Barrett 1973, 1979; Seidel 1977,
1980; Ferguson and Adans 1979).

Deci sions on the appropriate silvicultural prescription for a
given stand are based on nmany factors, and the hei ght growth

rel ati onshi ps of planted seedlings and advance reproduction rmnust
be bal anced against the other constraints. For exanple, it may
be desirable to save the advance reproduction in areas where
seedling establishnent is difficult because of aninmal danage
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~'1 foot = 0.03048 meter.



Table 1-Average annual height growh of planted seedlings averaging 0.5 foot
tall needed to equal height of advance reproduction after 5 vyears

Hei ght growth Hei ght of' advance reproduction after overstory renoval (feet)

of advance

reproduct i on 3 5 7 9 11 13 15

Feet per year Feet per year
0.25 0.75 1.15 1.55 1.95 2.35 2.75 3.15

.5 1. 00 1.40 1.80 2.20 2.60 3.00 3.40

10 1.50 1.90 2.30 2.70 3.10 3.50 3.90
1.5 2.00 2.40 2.80 3.20 3.60 4.00 4. 40
2.0 2.50 2.90 3.30 3.70 4.10 4.50 4.90
2.5 3.00 3.40 3.80 4.20 4. 60 5.00 5.40
3.0 3.50 3.90 4. 30 4.70 5.10 5.50 5.90

Table 2-Average annual height growth of planted seedlings averaging 0.5 foot
tall needed to equal height of advance reproduction after 10 years

Hei ght growth Hei ght of advance reproduction after-" overstory renpval (feet)

of advance

reproduction 3 5 7 9 11 13 15

Feet per year Feet per year
0.25 0.50 0.70 0.9 1.10 1.30 1.50 1.70

.5 6 .95 115 1.35 1.55 1.75 1.95

1.0 1.25 1.45 1. 65 1.85 2.05 2.25 2.45
15 1.75 1.95 2.15 2.35 2.55 2.75 2.95
2.0 2.25 2.45 2.65 2.85 3.05 3.25 3.45
2.5 2.75 2.95 3.15 3.35 3.55 3.75 3.95
3.0 3.25 3.45 3.65 3.85 4.05 4.25 4.45




Table 3-Average annual height growh of planted seedlings averaging 0.5 foot
tall needed to equal height of advance reproduction after 15 years

Hei ght growth Hei ght of advance reproduction after overstory renoval (feet)

of advance

reproducti on 3 5 7 9 11 13 15

Feet per year Feet per year
0.25 0. 42 0.55 0. 68 0.81 0.94 1. 07 1.20

.5 .67 .80 .93 1. 06 1.19 1.32 1.45

10 1.17 1.30 1.43 1.56 1. 69 1.82 1.95
1.5 1.67 1.30 1.93 2.06 2.19 2.32 2.45
2.0 2. 17 2.30 2.43 2.56 2.69 2.82 2.95
2.5 2. 67 2. 80 2.93 3.06 3.19 3.32 3.45
3.0 3.17 3.30 3.43 3.56 3.69 3.82 3.95

Table 4-Average annual height growth of planted seedlings averaging 1.0 foot
tall needed to equal height of advance reproduction after 5 years

Hei ght growth Hei ght of advance reproduction after overstory renoval (feet:

of advance

reproduct i on 3 5 7 9 11 13 15

Feet per year Feet per year
0.25 0.65 1.05 1.45 1.85 2.25 2.65 3.05

.5 .90 1.30 1.70 2.10 2.50 2.90 3.30

1.0 1.40 1.80 2.20 2. 60 3.00 3.40 3.80
15 1.90 2.30 2.70 3.10 3.50 3.90 4.30
2.0 2.40 2.80 3.20 3.60 4.00 4. 40 4. 80
2.5 2.90 3.30 3.70 4.10 4.50 4.90 5.30
3.0 3.40 3.80 4.20 4.60 5.00 5.40 5. 80




Table 5-Average annual height growh of planted seedlings averaging 1.0 foot
tall needed to equal height of advance reproduction after 10 years

Hei ght growth Hei ght of advance reproduction after overstory renoval (feet)

of advance

repr oduct i on 3 5 7 9 11 13 15

Feet per vyear Feet per year
0.25 0. 45 0.65 0. P5 1.0% 1.25 1.45 1.65

.5 .70 .90 1.10 1.30 1.50 1.70 1.90

10 1.20 1.40 1. 60 1.80 2.00 2.20 2.40
1.5 1.70 1.90 2.10 2.30 2.50 2.70 2.90
2.0 2.20 2.40 2.60 2.80 3.00 3.20 3.40
2.5 2.70 2.90 3.10 3.30 3.50 3.70 3.90
3.0 3 3.60 3.80 4.00 4.20 4.40

. 20 3.40

Table 6-Average annual height growth of planted seedlings averaging 1.0 foot
tall needed to equal height of advance reproduction after 15 vyears

Hei ght growth Hei ght of advance reproduction after overstory renoval (feet)

of advance

reproduct i on 3 5 7 9 11 13 15

Feet per year Feet per year
0.25 0.38 0.52 0. 65 0.78 0.92 1.05 1.18

.5 .63 77 +90 1.03 1.17 1.30 1.43

1.0 1.13 1.27 1. 40 1.53 1.67 1.80 1.93
15 1.63 1.77 1.90 2.03 2.17 2.30 2. 43
2.0 2.13 2.27 2.40 2.53 2. 67 2.80 2.93
2.5 2.63 2.77 2.90 3.03 3.17 3.30 3.43
3.0 3.13 3.27 3.40 3.53 3. 67 3.80 3.93




probl ems even though a height growth conparison favors the
planted seedlings. On the other hand, planting nmay be favored
because of potential disease problenms such as dwarf mstletoe
or heart rots in the advance reproduction, although the advance
reproduction may have a height advantage. Regardless of the
other factors involved in selecting silvicultural prescriptions,
the height growth relationships among planted seedlings and
advance reproduction are inportant and should al ways be con-

si dered when such decisions are made.
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