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Good Rocks Bad Rocks:

The Latest Piecein the Puzzle of Natural Forest Fertility
Ron Mahoney

Those of usthat spend part of every day in the quest
for new information and new waysto anayzeit are
constantly discovering scientific factsand processes
that, asfar aswe can determine, no one else knows.
We d sofind that people seemto know alot of things
that just aren’t true. Thisisastory about discovery
and changing what wethought weknew to betrue.

Imaginethat you are the new owner or manager of a
tract of forestland, about 60 acres s oping moderately
tothenortheast. Theforest had beenlogged twicein
the past 50 years, most recently about 10 yearsago.
Currently thereisabout 40 acres of mostly second
growth grand fir and Douglas-fir with scattered
western red cedar inthe draws. The stumps show that
ponderosapine and western larch werethe species
removed a ong with somelarger Douglasir. The
remaining 20 acreswas clearcut and broadcast burned
10yearsago, and planted to ponderosa pine and
DouglasHir.

Thesiteisacedar/pachistimahabitat-typelocatedin
the northern Idaho panhandle. Thishabitat typeis
about asgood asyou can get for the species present,
astheeven moremoist hemlock seriesof habitat-
typesisusudly alittle cooler withashorter growing
season. Sounds pretty good sofar, right? Well actu-
aly, your firstimpressionisthat thisisthe skankiest,
skuzziest, beat-up ragpatch of an excusefor aforest
you have ever seen. Subsequent impressionsasyou
examinetree conditionsmoreclosdly arethat your first
impression wastoo generous. Most of the second-
growth haschlorotic, yellow-greenfoliage, abnormally
short needles, thin crownswith poor needleretention,
and evidence of current or past bark-beetle attacks.
Many treesare dying from thetop down, and 5-10

trees per acrehavedied in recent years. Many of the
dead trees have toppl ed and show evidence of
advanced root disease. In the adjacent plantation,
survival isonly about 35% and mostly ponderosapine.
TheDouglasir that didn't dieare stunted, yellowish,
and poorly formed. Thepinearelittle better, with
short, yellowed needlesand an average height of only
2feetin 10 years(onemight expect at least 12-18
feet of growthinthese conditions). Thereisno evi-
dence of animal damage, and competing vegetationis
gparse. Infact, it seemsthat the grasses and shrubs
arenot doing any better than thetrees. Now remem-
ber, thisis considered apremium growing site based
on habitat-type, with lotsof precipitation. And weall
know that water isthemaost important limiting factor in
treesurviva and growthin summer-dry Idaho.

Next, you look at severa road cutsto seeif thereare
any hardpans, shallow soil, or other soil factorsthat
may limitwater availability. Youfindashdlow dluvid
layer of mixed |oessand volcanic ash over abase soil
with some sort of hardened, layered “ parent material”
rock that iswell fragmented. Exposed treeroots show
deep penetration, and the soil generally appearsto
have adequate soil moisture conditionsfor treesbased
onwhat welearned in our college courses. Most
foresterswould conclude that poor forestry and
logging practicesareat fault, but that would be
incorrect based on recent scientific discoveries.

Inwork done by thethe Intermountain Forest Tree
Nutrition Cooperative (IFTNC), directed by Ul
Professor im Moore, it wasrecognized that nitrogen
fertilization a one sometimesincreased mortdity from
root disease and that adding potassium to nitrogen
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fertilization had adramatic, positive effect on growth
and mortality reduction. They began experimentsto
examinetheeffect of fertilization onroot chemidiry,
because mortality wasprimarily dueto fungal root
diseaseinfections. Significant reductionsin root-sugar
concentrationswerefound at onelocationwhen
combinationsof potass um and sulfur were combined
with nitrogen, whereas nitrogen a oneincreased root-
sugarsand theincidence and spread of root disease
infections. Whileroot-sugarsincreased at many
locations, it did not happen at all sites. Current re-
searchincludesincreasing the number of test locations
andtesting fertilizer blendsthat includemicronutrients.
ThelFTNC aso studied the nutritional ecology of
commercial tree speciesand found that shade-tolerant
treessuch asgrand fir and Douglas-fir, which aremore
proneto root disease, have higher nutrient demands.
Other scientistshave shown that firs produce higher
sugar ratiosthan intol erant species such asponderosa
pineand westernlarch.

Thesediscoverieshe ped explainthemortality and
other hedlth effectsof variousfertilization applications,
and the susceptibility of firsand resi stance of pinesand
larchtoroot disease. It did littleto explain the appar-
ent nutritiona deficiency and poor health of forests
such asthe onedescribed earlier, especialy where
general siteconditionsall seemed sofavorable. The
IFTNC research staff began to suspect that some
natura soil nutritional factor must belimiting. About
thistime, Professor Mooreand hiscolleagueswere
studying soil mapsof theregion and noticed that many
of the soil types characterized by asurfacelayer of
loess (windblown depositsof silty soil; thePalouse
regionistypica) wereclassified asthe samesoil type
but were actualy underlain by severd different, buried
parent material rock types. Imwasdiscussingthis
with ageol ogist who noted that base-rock typeswere
mapped and available. Jmtook several geologic maps
and, assuggested by several cooperators, overlaid
them with large scale maps of root disease” hotspots’
innorthernidaho. BINGO! Highly infected areas
corresponded closaly with areas of sedimentary rocks
such assandstones, low infectionsgenerally matched
areasof basalt parent materia ,and moderately
infected forestswere underlain with granitic parent

materials. A closer look showed that thevariationsin
these matches could be accounted for by looking at
the potassium content within these basi c rock types.
Furthermore, the depth and nature of loessor volcanic
ash depositionsgenerdly influencesthetiming and
extent of root diseaseand other ill effectsof inad-
equate soil nutrition. NEW CONCLUS ON: Bad
Rocks!! The nutritional deficiencies of the soil are
the primary factor underlying the increasingly poor
health of the forest tract described earlier.

Thegenerd, rather than absol ute, essence of theinitia
and new conclusionsiswhile parent materia rocks
haveapervasveand overriding effect, sllvicultura
practicescan accelerate or diminish thiseffect. Inthis
instance, stand composition changed dueto selective
harveststhat cut less nutrient demanding, and more
resistant, pinesand larch and left high nutrient de-
manding, susceptiblefirs. Additionaly, theclearcut
was broadcast burned, reducing organic matter and
depth to the nutrient-deficient parent material, and
exporting nutrientsviasmokeand erosion. Retention
of intolerant pinesand larch, plus conservation of
organic matter might have moderated the effect of
subsoil nutritiona deficiencies.

Many resource agencies, privateindustries, and
individua landownershave struggledto renovate
degenerated forest stands, with mixed results. Wenow
know that while management and logging practices
have aninfluence, Situationswith* bad rocks’ needto
beidentified beforewe have costly, repeated planting
and stand improvement failures. Ongoing fertilization
tridswill test whether forest health and productivity
can bedramatically improvedin these situations.
Preliminary resultsareencouraging, but not enough
time has passed for scientific conclusions. Understand-
ing thenutritiona statusof forestlandsisalso criticd to
management planning including decisonsto purchase
or retain forestswhere health and productivity are
primary objectives.

Thisinformation first appeared in Woodland NOTES, Val. 8,
No. 2.
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