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Response 10 precommercial thinning in stag-
paled 35wear-old ponderosd (Pinws ponderora
Doupl ex Laws.band Jefltey pine (P, pefrew Grev
and Ball.) stands in norheastem California was
rapid-and lang-tasting. Dunng the first 5 years after
thinning, average annual diameter al breast height
(d:bh.) and height growth of trees oo the thinned
plot was 167 parcent and 62 percent greater, respec-
lively, than that of crop trees on the unthinngd ploc
During the final 12-year measurement period, aver-
age annual dhh. and height growth of rees on the
thinned plot was 43 percent and 38 percent greator,
respectively, than tharof crop tresson the unthinned
| plor, Crver the 30-year measurement period, dbh
and height growth of irees on the thinned plot was 31
percent and 39 percént greater; respectiveély, than
that of crop trees on the unthinned plog: the average
live crown mtio of 1reds on Lhe thinned plot was 31
percent greater than that of crop treeson the unthin-
ned plot. Monality among crop trees wis low on
bath plots, with seme indication that crop trees on
the unthinned plat are slowly differentiating crown
closses despite 85 vears of stagnation. Although this
stody wasg lomited 1o one treatement plot, the resulis
indicate that stagnated, relatively old, sapling-sized
stands ca quickly respond to reiease by incressing
height and diameater growih,

Retrieval Terms: thinning, release, stagnation, posi-
deroga pine, Jeffrey pine

T he interior ponderosa pine forest type
(SAF #237) covers roughly 3.5 mil-
lion acres of the Modoc Platzau in north-
eastern Califorma? Tree growth 15 typr-
cally slow due to poor seils and low precipi-
tation, with standsof ponderosa (Pinus pon-
derosa Dougl. ex Laws,) and Teffrey ping
(P jeffrevi Grev.and Ball. ) commenly stag-
nating in dense, patchy thickets of up to
F7,000 trees per acre (TPA) (42,000 trees
per hectareé [TPH]). Despite slow tree
grawth, the economic value of the region as
a source of forest products is expected o
increase sinee much of the ared will proba-
bly remainasatree-growing, livestock- and
wildlife-producing region with litle loss of
land to homesites and recreational develop-
menL.

Previous studies have demonstrated the
range of growth responses from pole-sized
stands precommercially thinned o different
densities, ™ but the effects of thinming older,
sapling-sized, stagnated natural stands have
not been previously investgated in north-
em Califormia. The thinning response: of
such stands is of interest since precommer-
cial thimning costs tvpically increase as
average stand diameter creases, Further-
mare, the response o releasing older, stag-
nated stands commesnly found in the interior
ponderosa pine forest type is important in
defining the range of wreatment opportuni-
ties available to forest managers,

This note reports the results of a small-
scale experiment on the Blacks Mountain
Expenimental Forest to evaluate the growth
response of stagnated, sapling-sized pon-
derosa-and Jeilrey pine 1o precommergial
thinming in northern California. At the time

of initial thinning in 1957, the subject stands
were 55 years old and averaged lessthan 2.0)
inches (5.1 cm) in digmeter at breast height
{d.b.h.)

METHODS

Study Area

The Blacks Mountain Expenmental For-
eslis located on the east slope of the south-
emmast tip af the Cascade Range in Lassen
County, California. Annual precipitation
averages 10020 inches (250 51 cm), most
of which falls as snow during the winter
maonths. Thesoils of the study area are stony
and shallow, with frequent rock outcrops,

Blacks Mountain is typical of the interior
panderosa pine forest type. Found at eleva-
tions of 4,500 to 7,000 feet (1,372 10 2,134
m) on California’s northeastern plateau, the
forest type is characterized by variable
mixtures of pondernsa and Jeffrey pine,
incense-cedar (Calocedrus decurrens
(Torr.) Florin) and California white fir
(Abies concolor (Gord. and Glend.) Lindl.

ex Hildebr,).* Site index on the study area

for ponderosaand Jelfrey pine is 72 feet (22
m) (base age 100 years).

Procedure

Study plots were established in 1957 as
part of a larger study assessing the costs and
production rates of precommercial thin-
ning.* The area thinned in the original study
covered 519 acres (210 ha), Because of
funding limitations, only two plots were
established 1o evaluate the effects of thin-
ning on subscquent tree growth. Asaresult,
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Figura 1—Fla1 balare (a) and aler () thinning, 1957




Flgurs 2—Thinned plot, lirsst remeasura-
ment, 1962 The treos havo grown 62
percant taller than crop trees on e
unthinned plot

Figure 3—Thinnad plot, third mmeasuremant, 1987, The rees have
grown 38 percant tallor than crop trees on the unthinned plot

i
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L289
caution should be exercised when interpret-
ing the results af the study since the lack of
replication precluded statistical analysis of
the data.

The two plots were located in mixed
ponderosa-Jeffrey pine sapling stands with-
out overstory competition, One 0.04-acre
plot {162 m* was chosen at random and
precommercially thinned from 11,000 TPA
(27,181 TPH) wa density of about TOO TPA
(1730 TPH) (fig. 1). Crop trees were se-
lected o maintain an average spacing of 7.9
feet (2.4 m) and were tagged to allow peri-
odic remeasurement; all other trees were
felled. On the unthinned plot (0.03 acre)
(121 m?) carrying 13,000 TPA (32,123
TPH), the equivalent of 700 TPA (1,730
TPH) were similarly tagged; the remaining
trees were left uncut. Measured crop trees
analyzed in this study were located within
the boundaries of the stands o avoid any
edge effects.

In July 1957, the d.b.h. and total height of
tagged crop rees on the two plois were
measured. Toensure that future remegsure-
ments were consistently located, a nail was
driven into the base of each tree, at & point
one foot (0.3 m) above ground level, to
serve as a permanent reference point,
Drb.h. and height measurements were re-

ted in August 1962 (fig. 2), July 1975,
and September 1987 (fig. 3). Height to the
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hascofl the live crown was measured in 1987 Tahle | —Stand characieritics of Rlacks Mountain experimenial

to determine live crown ratio, The initial dhixniliy pooir, 1937-19K mearardiinis
thinning response after S years was reported Tresumen !
:mlicr_“ LUnthinned Thinned
Messurememt | Year | Mean | N[ Mean | N
RESULTS inches inches
Dituh? 1957 21@21) 21 Z1@Mepn 27
= 1962 24{022) 21 29(037) 7
Dumrlrl"{]rnmh . . 1975 35(026) 21 5103 27
Atthe time of plot establishment in 1957, 1967 43(029) 20 63(031) 26
Llagzed crop trees on the thinned and unthin-
ned plots averaged 2.1 inches dbh. (5.3 feet feet
om) (table 1). During the 30 years follow- Height! 1957 0@14) 21 s0@29) 27
ing thinning, d.b.h, growth of trees on the 1962 93@.14) 21 101029 27
thinned plot was 91 percent greater than that 1975 157(023%) 218702
of grop trees on the unthinned plot (fig. 4). 1957 195025 20 200027 26
Crop trees on the thinned and unthinned
plotsaveraged 6.3 (16.0cm) and 4.3 inches ot et
{109 ¢m} L.b.h,, respectively, in 1987, 7 T
Average annual d.bh, growth was greater . 1987 <4 0 M 37
on the thinmed plot during each of the three
subsequent measurement periods (table 2), ; ooy :
Limited sampling near the thinned plot _,f“mgﬁf';‘:;‘ i
shivwed amarked merease in radial growth *Measured from an sstablished pomnt one foot sbove ground
the year following thinning, indicating an level,
immediate response 10 release.  Averige —
annual b h. growth of trees on the thinned
plot has declimed since the 1963-1975
megswremoent period (017 10 010 inchyf
yeur) (0.43 1w 0).25 em/vear), but it was still
43 percent greater than thatof the umbinned
plot during the last 12-year measurement 7T
penod. Croptrees on the unthinned plot had
a relauvely constant average annual d.b.h.
growth of 0.06 10 0,08 inch per year ((.15t0 8 +
0.20 coyyr) over the 30-year observation
peried.
5 - r"l
Height Growth
The average height ol wgged crop wees in || /
1957 was 8.0 foct (24 m) on both the | pverape DRI V4 Unhinsad |
thumed and unthinned plots (tafble 7). On (inches) [ yd Thunned
bath plots, average annual height growth i+ "4
was variable over the 30 years lollowing ] _,/
thimning, increasing from the first measure- /!
ment period to the second, but then decreas- 2+ °
ing i the last period (rable 2). Despite this
temporal variability, trees on the thinned
plot consistently averaged 35 1062 percent T
more e annual height growth than crop -
trees on the unthinned plot. Owver the 30- - Ll
yer observation period, height growth of |
trees on the thinned plot wgs JE:I pereent e B, M ROh Rl See B
greater than that of ¢rop trees on the unthin: Year
ned plot {fig. 5). In 1987, tgeed trees on the
thinned and unthinned plots averaged 24,0
(7.3 m)and 19.5 (et (5.9 m) in height, Figure 4—Average diameter at breast height of crop
respectively fralie 1), traes on thinned and unthinned plots.
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Table 3—Periodic height dand diameter at breast height (dbh )
growih in experimental thinning plotr at Blacks Mountain

Cirowth period _ Treatment -
and measirement Unthinned l Thinned | Change
Average 30-year growih: inches incher pit
Dhh! 232 432 91
feet feet
Height 1.5 160 g
Average annual growth: inchey incher
Dbh!
1958-1962 (.06 0.6 167
15631975 008 017 113
1976- 1987 007 0.10 43
feet feet
Height
1958-1962 D26 Q.2 62
1963-1975 049 0,66 35
19761987 (32 (144 33
"Periodic d.b.h. grawih |5 an anthmetic mean,

Average Heighl
(feel)
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1955 1960 965 1970 16%%  19A0  198S 1990
Year

Flgure 5—Avarage haight of erap trees an thinned
and unthinned plots.

Live Crown Ratio, Mortality
and Stand Dynamics

Thirty years after thinning, the live crown
ratios of tagged crop trees averaged 71
percentand 54 percent, respectively, on the
thinned and unthinned plots, The average
live crown ratio of crop trees on the unthin-
ned plot is relatively high considering the
age and density of the stand, The conditions
under which these trees survive no doubt
contribute 1o the tendency of stands to stag-
nate,
Mortality on the thinned plot has been
light; only one tree died over the 30-year
observation period. Despite the high initial
density of the unthinned plot, mortality
among crop trees was limited to only one
tree; mortality among the untagged trees on
the unthinned plot, while not measured, was
considerably greater,

Consistent increases in successive esti-
mates of the coefficient of variation (CV) af
crop tree height and d.b.h. on the unthinned
plot may indicate that the unthinned stand is
slowly overcoming the extended period of
stagnation {eable 1), In contrast, in the
thinned plot, the CV of tree d b.h, is decreas-
ing and the CV of tree height has remained
relatively constant, The unthinned stand
willneed tobe monitored for alonger period
of time, however, 1o determine whether
changes in crop tree CV in tree height and
d.b.h. signal the onset of increased tree
mortality in the lesser crown classes and
greater crown differentiation among tagged
crop trees,

DISCUSSION AND CONCLUSIONS

Barreut* reported no significant response
in height growth to thinning pole-sized
ponderosa pine in the Pacific Northwest.
Similarly, Schubert found no significant
response in pole-sized ponderosa pine in
northemn Arizona.* Oliver first reported the
ability of ponderosa pine to respond to thin-
ning through increased height growth.? The
5- to G-year lag time he observed between
thinning and the onset of increased height
growth was attributed to the belief that trees
must first build up crown area in order to
produce the additional food required for
more rapid height growth.

This study, while limited to a single treat-
ment plot, indicates that stagnated, rela-
tively old, sapling-sized stands can quickly
respond (o release. During the first § years
after thinning, average annual height

USDA Forest Serviee Res. Nowe PSW.407, 1980,



growth of trees on the thinned plot was 62
percent greater than that of .agged crop trees
on the unthinned plot.  During the same
period, average annual d.b.h. growth of
trees on the thinned plot was 167 percent
greater than that of crop trees on the unthin-
ned plot

The effect of thinning was also found w be
long-lasting. During the last measurement
pericd (18 1o 30 years afler thinning), aver-
age annual d.b.h. and height growth of rees
on the thinned plot was 43 percent and 38
percent greater, respectively, than that of
the tagged trees on the unthinned plot.
Growth rates on the thinned plot declined
during the last measurement period, how-
ever, indicating crown closure and in-
creased stand competition, On the unthin-
ned plot, increased variability in tagged tree
height and dbh, suggest that trees are
siowly differentiating crown classes despite
83 vears of stagnation,
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