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NATURAL REPRODUCTION IN DOUGLAS FIR STANDA
AS AFFICTZD BY THZ SIZE OF OPENING

IZTRODUCTI

Barly logging in the Douglas fir'rngiam;of‘waatern
Oregon was with bull teams or horses, and as a result was
salective in naaaraiin BOMS KATEAB, ankanly‘the best trees
were taken out. With the coming of the donkey engine and -
the raillroad, all»thia was ehange&s 'Lawga areas were clear
cut, with ali thé‘traaa that were believed to be merchant-
sble teken out, In this yawat lsggimg; nost of the smaller
unmerchantable trees were destroyed in removing the large
trees. Broadeast elash burning to reduce the high fire
hagard usually fallawaﬁ 1nggiﬂgw These fires proved fatal
t0 many of th& rﬁmaining trﬁas,'&nd,thia was aaganially‘
true of the'thinhér‘barkaﬁ aam@aaian éy&ciéa of the fir,
such as waaﬁarn,réa ﬁéﬁar‘aMQCWQatérn hemlocks. |

3&@&&&1&@ after auch a‘fira'aams‘fraﬁz‘ (a) aaaﬁ gur=
viving the fire, either in the duff or in the trees; (D)
goattered seed trees that survived the fire; or (e¢) seed
blown into aress from nearby uncut timbers The results
varied from very good to very poor, depending on aanditiana
as they existed on each iu&iviﬁual areas In general, hﬂW*
ever, the condition whieh existed for regeneration after

the fire was ome of an abundance of light and coneiderable

exposed minersl soil. These cunditiovns were at least as




favorable, or more favorable, for the Douglas fir as {ar the
competing speciess ; |

During the last ten years, however, we have seen the
development of new mobile equipment which appears likely to
supplant the donkey engine over much of the region about as
completely as domkeys did the bull teams s gensration ago.
This equipment, Diesel ¢sts and motor trucks, has now been
80 perfected that it can handle the large timber found here
efficlently, and iﬁfmgny areas more economically than the
donkey engiue and railrnad* 1t adapts itself to compara=
tively small ttacts ar timﬁer. Therefore, enné more gel~-
ective logging becomes a factor in ‘the ragian«

The faraatar is prineiymlly intareataﬁ in a@l@cti?ﬁ
lbgging from twa diffevent viawpainta& The firat nf these
has to do with its economic faaaibility; snd the second
with its ﬁilviuultural aaﬁsetaf |

Brandstrom and Kirkland (9), who have made the most
complete studies from the standpoint of costs and returns,
nave bean able tﬂ 8ﬁaw‘rﬁihav conclugively that for many .
stands, such a system gives much larger returns than clear
eutting, for only high grade trees which cut out a large
per cent of clear lumber are t&kang‘whila*amallar trees are
left for a later cutting, putting on an inereaged inerement

of high grade matarial after their release. The system

they advocate is one of mixed individual tree and group




selection, with clear cut syots amounting to one half of
one per cent per year. They toush rather lightly on the
silvicultural aspects, though they do state, "Long obsere
vation in the forests of thi# region leads the authors to
believe that the clear eut spote will regenerate denaely
to the desired mixed gonifer forest." |
 Besides melective outting of this type, we shall une
doubtedly see i&ﬁf&&sing‘nuﬁkern of smaxa‘ﬂpeain@_inrtha
forests, where a&ﬁgi&~%raaafar amﬁlirgré&@a of trees of
certein species ar@'rymm#e& for special uses, such as pulp
or piling, Certaln practices, such as broadeast burning,
used in clear cutting ean have little place in selective
loggings 8o the conditions for regeneration will be wvastly
different. “ | ,

All this 1éaﬁ§'u§ to the faet'%hat we mustkhavava9n~ 
slderable réﬁﬁareh“éa ihe praﬁ1&m 9fmkééénaraﬁiaa a£i3@ug~
las fir under sslsctive eutting before we can blindly
accept it as the one and only way. It would be folly to
aaaeyt & little larger present @rﬂfit'far stands of ihfariﬁr
trees or brush g@t@h&g in the future.

Qammanti@g‘aﬁ silvicultural research in connection with
selective logging, Isasc (6) writess

*Thus fary studies have been confined chiefly to e¢lear

~eut areas. Suddenly, with the advent of theytru&k and trac-

tor, there is & pronounced movement toward partial cutting in




the type, and foressters are faced with a brand new set of
provlems. Kn@@ingkﬁhat Qauglaﬁ'fir,iv an intolerant tree
and will not reproduce in its own shade, it is at once evi-
dent if the species is to be maintained in the type, at
least half the arawh{will.havé to be re@ﬁva& ér thg'@ﬁxting
will have to be done in e&ear»auﬁisyotaa Preliminary
studies indieste that thers sr-e stands in xha ra@iﬁn,whare
eithier of thesz methods or & combination of them may be
used, but thér@ a?a atkér ataﬁéa wh&r@ygarﬁial,éattznakwill
not work. On moist sites or exposed Qiaeaﬁ wiaﬁfail is
heavy if the oruwn is opened up. in raumh tapugra%hy and
denge stamﬁa it is &ll but impﬁaaihl@ ta;r@move~part of the\
troeay witﬁautfaariaus injury takthé r@&érve,atmnéi ‘3ama
stands may be ﬁighxy defective or do ﬁﬂt;h&?ﬁ tha‘rungﬁ of
age and &iam@tér eluases ma&aaamry for @aﬁﬁial cuttinge
On the other hand, thece are sui&ablﬁkataa&&kaﬁ,auffiaiently
favorable graﬁn& aakp@wmit partial cutting and opening of
erowns auffieiently to allow Douglas fir reproduction to
come in. However, it behooves the foresisr tu analyze his
stande and apyly partial cutting system with caution lest
he find hinself with depleted stands made up of defective
trees sud iﬁ*&riar gpecies.®

It is with tle hope of adding esome information on the

gubjeci of Douglas Tir regenerciion where a system of pare

tial cutiing has bheen practiced that this study has been




mades The study comcerns itself with the regemeration
that has aea&rrad'im‘axinﬁiﬁg small ayaninga5' Tha#¢ gpens=
ings are the result of various aausaﬂg.thaugh nearly all
of them have résulﬁad frum;aut%iﬂga’maaa for #ariaua,grods
ucts. Restrictions of time and finﬁﬁea§‘hav&:e@ﬁfine& thé‘
study to the f@d&hﬁilé of the eﬁaﬁt;%éaga bbt&ériag‘bn Shﬁ
Willamette valley. This has, however, had the advantuze
of keeplng it in,a fairiy unifwrm $y§a with @auglaﬁ fﬁ?
(?ﬁeudatauga taxifﬁlia}‘aﬂd lQWi&ﬂ&‘?hiﬁ& fir (Abiea
grandis) being the dominant timber specics. Abies grandis
is, however, comparable in tolerance to westera hemlock
and westarﬁ rad‘éﬁ&ary aé t%arggnclmaiananaf t&@iaﬁudy‘may
be applied to zhéa@ #thar typeay though of course not as
aecuraﬁelygk ;;_-,.i,”,., e I

= Tha @rinaipéx q&ésﬁiénavﬁhiaﬁ tkié;&tuﬁy ggt&myté to
angwer are: (a)'#ﬁa%minimﬁm;giga'éf G§Qaimg‘ﬁQ¢@aaa$y'faf
the esteblishment of vigorous Douglas £ir repjroduction;
(b} the &y%&iﬁ#~¢mm§aﬂiti§n'af ths reproduetion tiat will
form the dominant canopy of the new sﬁan&; {¢) the density
and distrivution of the reproduction, with observ.tion of
the facitors tﬁaﬁ”hava the greategt effeet on their
determingtions

It is clearly reslized that any conclusions drawn from

thia study will apply only to a stand where a form of group

selectiion ig practiced, and nost to one whers individual




trees are removed, more or less evenly, all over the
stand. ¥o attempt is msde to arrive at any percentaze of
timber to remove for the stmad as a wholes

Whatever sysiem of cutting proves to be the most
profitable will be the ome whieh will be practieced on
private lends. Thue it is the aiivi&ulturaliﬁt that;ﬁ%ét

bz able t0 advoente methods that sre adagﬁaﬁié to the

conditions set ups This fact should never be overlooked,




| PREVIOUS WORE AND UBSERVATIGNAL OPINIOHS

Though soleective logging in Douglas fir is a very
recont development, and as yet 11ttle data hos been gathe
ered on regemeration under these cunditions, Sthere hasy
however, been eonslderable work done of the sevlogy ef
Douglas Tirs Hueh of this is of wvalue in unéﬁrﬁ%ﬁnﬁinw
its bebavior under $this type of managemaent, In sddition
to thise various foresters have made ohservatise of the
conditions ae they found them where partisl cuttings have
boon mads in the past. Thess men have givwn‘&h&ir v&aww
a8 to deairable practices that will favor vegenerationy
and probable results to be expectude

The first necessity for regensratiovn is an adequats
seed source. Under sslective logging ecnditdons, plenty
of seed will be presents Isaae (7) found by trapping that
34000 seads per scre fell at 900 feet from the edge of
the tiuber, 'ﬁﬁmr‘tha timber, the distribution was even
heavier, If ragenw#%tiﬁa feils in small ayaniﬁﬁﬁu it will
not be becauss seed has 10t been distrivuted plenvifully
over the ares. There are several qualitise of Douglas Tir
treos and seed, whish may be of importance in influeneing

the smount of suceessful reproduoiion obtalned on an erea.

These have to 40 with the cccurrence of seed years, and

the life of sesd on the forest Tlocr. Isase (6) statess




*Douglas fir is an avaragaygéaa pre&uaaf; a tweatyv
eight yesr record kept by theyﬁufﬁﬁt aawviea in ﬁﬁia_?&gién
indicates that bumper crops cceur from 3 to 7 years 3part¢'
During the intervening yesrs light or medium crops may
oceur or thave may be a complets erop failure. Douglas
fir seed is particularly attractive to birds and rodents.
It is estimetod that practieally all of the seed is cone
gumed during y&a?@ éf li@ht'an& me&iam eweﬁa,‘aaé mvﬁt of
the good at&nda af weprﬁductian ayxﬁng fram the smrglua
of gead that @eaura during thﬁ ye&x& of heavy Qreye¢

Hofmann (ﬁ},jﬁh@ was one of the yionaars in_tha,ataiy
of the reganaﬁatiéﬁvaf Douglas £iry béliavﬁd that eangi&&
aravle v&g@naratién following cutting came fram néad
storad in the d@ffi Igace (8) made latar atndzas whieh
showed that this was a mistaken viewpolnt. Hs carried on
a sories of tesbts, eaclh one of which #xﬁanﬁaa avaxka period
of four yaawa.‘ﬁéaéé wagNe£@r¢& in the duff in rodente
proof wi?e aawém, A eheek waaswiﬁa,xﬁn with wire cages
buried in open gfﬁﬁ&d.‘rﬁaah,apringg pars of thﬂféeed‘was
dug up and tested fﬂ#iﬁemaiaaaian in s garaary,baﬁx fGQ¢d
germination was secured the first méring from all seeds dbut
thereaiter th@ra'was a0 gerainations ,

Er@m tiis information on saeﬁ years and 1life ef geed

on the fareat ?1aar, we can draw ﬁ@n@ conglusions. ons is

that unless ecutting came baf@ra %ha ‘summer following a




soed year; reproduction from seed stored in the duff could
not be expeeted. Another is that in those euttings that
wer@ made aavaral y&&ra bafore a seed yaafgkaampatiﬁg vege-
tation would get & head éaart over the Douglas fi# seedlinga.

Isnac (6) and éth&?ﬂg in atuﬁiaw”maéafm% wind River
Experimental Forast, fé&ﬁ& thut fram'aixtyaﬁix_%a,ﬁiﬁatyﬁ
five per ceunt of ﬁhé annual'@ﬁ@diin@ crag;is lmat from |
various couses. Ne lists the principal eaussss in approx-
inmatle order, a@:' ﬁea% ihjury t@‘%he $%@m {sun ﬁﬂ&lﬁ)i
droutl, rodents, frost, insect iajury, aﬁdhﬁamﬁﬁtitiﬁﬁ 
from otheyp Vﬁ&&ﬁ&tiﬁﬁn‘ ﬁ%‘a%a%éag "goue lussss may cones
from a combination af;&%ave eau$ew{,maé‘ia BOme yeurs, any
one of the ahavm,m&ykga responsible for ﬁhﬂ'lﬁﬂa Qf a major
portion of the season's seedling erops® 1t can be seen
that gome of these f@éﬁefﬁu‘an& magﬁéiaiiy compaetition,
would cavpe aantia&wﬁ iaaaaa'ia later yﬁars* The first
year isy however, by far the most eritical for Douglas fir
seedlings. | |

Various investigators have found Douglas Tir seedlings
susceptivle to dumage by Leats Baies aud Roeser (2) tested
Douglas Tir, pondeross pine, Ingelmanu spruce, and lodge=
pele pine in an slectric oven, whera the rvots were protected
and thus ooly heat damage to the tops was possible. They

found Dougles fir @hsvﬁ@at sonsitive species in these tests.

Rosser (12) made other gtudies of Douglas Tir and its
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compeding species in the gouthern Racky ﬁﬁuntains, He
gane to the fallmwimg conclusionss

*Douglas fir‘iﬁ similar to wwatarm yellow pine in
early &@a@wraétiﬁg habita, but in its aaﬁw; this ahar&étsr
appears to %ave been sixed, not hy“thé phyaia1agi6al necw
essity of tapping available soil moisture sources sufficient
to enable it to mect excessive transpiration demands, but
by the need of veamchiag enouck moisture to sustain life
under sdverce seed=bed conditions, such as are found in the
presence of heavy1§¢aﬁmulatinm_af,raﬁiﬁiy demiocating leaf
litter aud hﬁ&ﬁ%e It has not mﬁ}uataabitaelf ta‘maét‘tha
reguiresents ﬁ§ exmea$1va amﬁ,im}uriaaﬁwhemﬁ axﬁasara, -
either by morphologieal or physiclogical adaptation. In
this respect, tﬁak@viaaacakiﬁﬁiaataﬁ§wit~mﬂa% he rated
below its canﬁamyarafias in %ha,ﬁvﬁky7ﬁéunaaima.“ ‘ﬂ@
found that ggw&aa'an% ﬁ@ugl&ﬁ fir;??é?@ﬁ‘mar@ mffieiamt
than the pines in their use of wa@a?,‘émiy when inf&xtrémely
guiescent condition, induced by low temperatures and high
humidity. ?mia'eurwaayaﬂ&a to their natural hahitat in
this region.

While the troe species with whiegh Douglas fir sompetes
in waa*@rn Oregam are nvabmbly a3 subject to heat injury ae
it is, nevertheless these studies uade in another region

where climatie conditions are more sever irdiente its sus-

captiblility to heat injury and check with rvesults obtained
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here. Isnac (6) states that for vazyhynuag,weaéliﬁgﬁ5
injury may take plage if augf&ee tam@aratuxe.&xaéﬁﬂﬁflﬂﬁé
Fahrenheity th@ugh older aaedliﬁga may survive tﬁmﬁarﬁ -
atures of 1509 7, Temperatures as ﬁihh as ﬁha lattar have
heen recorded on @xaem@d siteg in %his ra@ian‘ “ |
Droutl: is alma a !mrtar on nore amgaaed si%ﬁaa

Heasurements %y Isaac {8) ahaw&d lmam mﬂi@aura in the tep
six inches in tha @gﬂm th&n undur ma%are ﬁauglaa *ir ar
brush cover, &ﬂéaubtadly, durin@ sur long* dry aumm@ra;
the upper sodl mﬁy &ypraash the wilﬁimv aﬂaffiaisﬁt. and
even before this gaiaﬁ ia ra&mh@ﬁ, m&ﬂy:n@e@ixnga die
because they are uncble to take in enough water from the
poil to balance ?ﬁ@iﬁ‘ﬁraﬁsyiratiun§ ;Bhad& i%vtkus a&aﬁ
to be & factor in regeneration, aid probably has ite effect
thx@ugn the %em@@rature and aail mﬁi&?u“as Yhé af$a¢t frmm'
the auandyeint af haat would uaually ba favarable to tha
goedling, but it~mmy~ﬂx may nat;favﬂrahly_&ffaat,aaii~
moisture conditionss Isaac stutest |

 "Dead shadey l.e.y the shade of logs, stunps, and debris
is more fyverabls to seadling growth ﬁh&n the shade of wesds
and brush because it provides the same protection against
evaporation, sun, sad frost but does not compete with the
sesadling for mwza?ur$ and plant fooda

Dor the first few years of a seedling's 1ife, vege-

tativé cover (if not too dense) is helpful becguse of the




iz

indirect benefitg réaﬁlﬁimg from its shade, After the
caver is well established, however, the ﬁrasened of this
competinz vegetation sppreciably retards seedling growth
and also prevents new seedlings from coming in,®

Living skade 1o not always harmful. This sesms t0
vary with ithe a@éeiég‘aaﬁtimg tie shades Or exposed south
glopea of the %ili&m@ﬁt@ vailﬁy; iﬁ'ﬁaﬁ ffaqwamtly hogn
noted that Duugl&ﬁ~fir‘¢aﬁéﬂ iﬁ_rﬁﬁﬁily:ih tha{wh&ﬁé of
the ook trees, while ityis‘uﬂ&ﬁla td survive on adjacémg
Zrass-covered ﬂ?ﬂ%%Q’ In & etudy ma&&:gévay&l y%a?a-ﬂﬁag
the writer fa&ﬂ&‘témgaﬁaﬁur@a‘&ﬁﬁVﬁdiéﬁmre @wﬂﬁiti@ma'in
the upner six iﬂehﬁg af smii‘an@ér the osk &t_tkﬁk@ﬁékﬂf
a dry ﬁummﬁr wmach QQAW ?avarabia ﬁh@n in tﬁe,a9@3¢~ There
wae 2lso a nmuch hi@hér meistura éaﬂéanﬁ un&ay the eﬁk
than at the same &é@th@ iﬁ & ﬁéﬁrhyyﬂéuglaé fir f@teat.
The type of rﬁat,aﬁa%@m of aiffsrent agéeiea,ié‘uﬁﬁﬁubt~
edly & factor in Adetermining h@wvﬁuéh‘éamﬁetitibn‘thﬂy
will give the aéédiiagﬁ for soil mulgture. 2o fmra'thia
is practicaily an unexplored Yield. In disecusaing the
relationshdy ot cuk and Deuglas fir, Tiedemnnn {13)
suggests thal the oak leaves are very inportant in bring=
ing ahout conditions favoring the fir gseedlinga.

Live shads nay freguentily Dbecone enmpatiﬁivg. rathar

than beneficial, Competition of thig churactaer comes from

lower plants, such as shrubs and herbss other tree
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seedlings, or from trees which form an overhead €anopye

Discussing the first groups Hofmann (5) writes:

"The long list of ghrube, trecs, &ﬂﬁ‘n&nwwaéﬂy §1nnt#
that compete with Douglas fir seedlings emphasizes the need
of getting a ataﬂa‘af_yaang trees started immaﬁiat@ly“aft&r
the forest is removeds Hearly all these competitors can
endure wore shude than Dougles fir secdlings, and couse=
quently are sble to erowd them out when the rapid height
éQé&tﬁ of 3@ﬁg1uwffix, their @?@ataat advaa%aﬁa»whﬁﬁ ¢ Ol
peting with this ground eover, does not give them a leads®

Tiedemsnn (13) thinks that bracken fern, 1f not too
dense,; favors the fir rapraauﬁtianu

Dougzlas fir has t0 aamﬁata;iﬁ'maat'staﬁéa with the
seedlings of other tres species., Hofmann (5) statess
"iestern white pine is the only trec of the Pacific Northe
west that requires more light than Dougles fir. The
Douglag fir will grow in about ome-fourth of the full
light in adjeining open aress, although under these cone
ditions ite development is retarded, and more shade~
enduring species, w&ah as weatlern rad cedary western hem~
lock, and $itka spruee have the advantsge. The inahiii%?
of Dowglas fir to thrive in diffused light makes it inoap=
able of forming an understory. This characteristic is N

disadvantage to the tree in retaining ite position in the

foreat, for the more %hade&ana&riﬁg gpeclies crowd out the
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Douglas fir, &ﬁﬂ’ﬁfféﬁ écmyletéiy fé@iﬁ66 i£fin ﬁﬁé7é€an&y“ﬁ"V

He found that an fovorable sites, whers @ il was rickh
and moisture abnnﬁaﬁﬁg Dovglas fir aéﬁdliﬁgn wwrﬁ;&h1é ta
endure more shade than on poorer mites. However, the come
petitive specics waye'aéually fovored. On drier sites, the
desper initial root 5yatmm f&vara Baugiaa fxr over ca&ar;
hemlock, spruce, .m& tru& fir%,“

?hﬁugﬁ ﬁa£m@nﬁ (a} a@hﬁiﬁﬁ“ﬂ Bﬂuglaa fir ta be faster
groving then iﬁa camyati%ivg syaci&&; hﬁuﬁ&jﬂ that even 1t
is slow at fi?%%u ‘Hev¢éuﬁd in one 3%a&y that it'@asxaély'
one and n:m@«t@&ths faat tall at flv@ yaa 3, aim and th?aeﬁ
t&ﬁﬁhﬁ fﬁ&t;tﬁll at ten ya&rm,;hu»,&t‘eigktaan_y%xrﬂ it
averagsd vwentyéféur and ecightetenthg feet., Other writers,
including XKirkland sad Brandstrom (Q)Wﬁﬁvé“menti@neﬁ the
great desirability a* &ﬁditi&ﬂ&l Mtudi&% on tie bra‘th rate

¥ Dowglag fir and i 8 cummati%o*a. |

The lack af‘ﬁavwlam fir regreduatigm in nﬂcp@ﬁed 

gtands of this species is not due to lack of gemsination.
Ticdemann (13) studied this on the HcDonald Forest, aad

writes that his study revesls that "under a dense forest

cancpy, there is unlizdted germinztion, but the severity

of aam§atiﬁiun éliwimatas practically tha_antirs erop the
first years” aﬁuaying‘tha trenched guadrate established

by Profes:or 3tarkar, where roob conpetition from canopy

trees has “een eliaminated, he ﬁaund tﬁat nany more seede
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lings were able to survive the aum&ar&‘,rkua, he felt that
lack of light wagvyreba%lyknet the most important factor
in preventing survival under the aanapy;, Thia ia in lina
with the newer conception of tolerance. He rah;tr&naamt§ 

under different degress of cover, v@ryih@ from canopies of

‘nine and aavenntentha daﬂaity to amall opexings, and fﬁunﬁ

that only wbere there Waa an awaning wara 3@vdlinwa of hﬂrﬁ&
yeara or over present. He also noted that a moss floor
seemed to favor eatabliahmanﬁﬁ and thought that the prasence
of nmogs misht iﬁﬁiéﬁte mare‘favéra%i@‘émﬁﬁiﬁiaﬁaQ

80 far, cﬁntréileé &naﬁiés of ﬁhﬁglgﬁ £i7 rafrbéueti&ﬂ
under 4ifforent methods of eutting have not besn made in
this razion, ﬂéﬁe?g?t i& %hevgmathrn ﬁa@ky‘Mﬂaﬁ%ﬁiﬁa;
such a atudy wng mada]amd ra§éw$adkbykﬂaﬂaér {11)}“This
study was ﬁﬁdé at'%hé ?remaﬁtyﬁxna?iﬂagt‘ﬁtaﬁiea ih Colow
rado, and tre Douslas fir was of eﬂu wﬁtﬁhﬂ,n&%ivﬁyﬁluﬁy?iv
variety. TFour ﬁlﬁtﬁ %wa hun&rad by twgphanﬂraa f@at were
laid out, and aﬁ‘ma&h cne a different procedure was folle
owied, The first ons was clear cut; on the aﬁmand alot the
orizinal condition was kept, with one thousand, one hundred
forty-five trees of Douglas Tir, Engalw&nn spruga, limber
pine, ponderosa piney aspen and willowy on the thirﬂ all
but eighty-tlres of tla thriftiest Douzlas fir were cuty in

o sheltervood aut%imﬁs & soleciion syaten wes used on the

fourth plots leaving two hundred seventy-one Douglas Tirs,
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varying from four aid one-hal? inches to muture trees. On
all plots, small reproduction was rewoved, ® 28 20t t0
interfars in later countse. L | ”
Though total counts of all seedlings were made, the
count of @%e:iimgg three or mﬁr@“yaarsrdlﬁ was considered
most valusbles The r@%ﬁlt obtained @mﬁ aa,f&llawsz
IATABLISEID OR THRES YSAR OLD SIIDLINGS
Date Clear cut saﬁtralyy ﬁh@liérw@0ﬁ   selection
B e o
1920 213 @33 ‘1,120 550
1921 881 me2n 5,094 3,950
1922 900 1,430  By4A36 4.593
1923 1,005 1,287 6,301 4,638

8PICING OF THE SURVIVING SZIDLINGS
gpecies Clear aut~ 7$ﬁ3£ra1 ghaltervood $$1£etiéﬁ
 9%,§* g 5?%‘ | __Qeg Cest
Be B 208 . 3648% 199@% 12,7
Le P 18% 645% 047 a3
Pe P o 0 0wl 0.2
Legend: D.F,-eDougles fir Lis Pew=limber pine
ZeBe--Sngelmann apruce F.Pe--pondaross pine

Moisturs oonditions were found to be more favorable

under &heltarw@ﬁd and selection., Clear cut areas dry out

most rapidly in the spring, but in uﬂayana& stands, seed-

lings which have a plentiful amount of moisture early in
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the season find thﬁ‘ﬁriaag‘?gﬂaxgiam later, due to aampate
itlon dres odd tress. A seedling has a better chance when
once develoved in the openings where moisture content does
not g0 so lows In this study, it waaLfaund'gh&t,ﬁighﬁya‘
five per cent of the figahaﬁ come up under the immediate
protection offered bf 10 gay ﬁuhmjﬁy éuaiyea; rraaﬁa twi@éi
and swnll 1itter. ?ru%&ci@ﬁ fir s mdziﬁ*a wens ’“&nd to
be anifoenly taller than the ua?ra%@f&%d. It was found
that only where hunus was shallow @ﬁaaﬁh trat roots were
able to grow Shrouch it, and into the mireral seil, 80

thet the seedling has & plentiful uwﬁij of moigture during
the first @&Eﬁﬂva arﬁuth ¢a“‘*t survive. Tor tha fir&"
iﬁ W fuuﬂd ﬁh&% o wﬁd 0%&»%%1@ ﬁg one and ik ?&ﬁﬁﬁw&rn
tersy inahaa umm&r pr@t&ction, &ﬁ& one tg ene and aﬁe§ 

quarter in the ouen wss in the open was shout the maximum

depth at vhich 3¢“ﬁliﬁ$$ could be expected to survive.

Therse was little effect from bumus &epth after the third
yeard
A study made 28 to helght growth of seedlings showed

hat from best to poorest the ranking was shelberwood,

clear cui, selection, and uneut. This h2'd for apll ages of

sesdlings that uad doveloped during this study, In swume
ming wys DRoeser stotus:

"This study of reprodustion ander the v ardoug Qu%t\iﬁg

3

thods hes brought oul the d@ﬂxfﬁ&il@ty of the shslterwood
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aysten, as parﬁiaulawly adapted to m@uglas fir stand. It
has not proved slash scattering, employed mainly to furnish
shade for seedlinge and help conserve soil moisture, has
any decided silvicultural advantage over piling and burning
save that 1% is the less axpaaai#a~aﬂ& therefore mars‘dew
sirable method. Thia_is maréyar less a question to be
decided on the ground. The nataral'dﬁaria resulting from
logging operations should ordinarily furnish all the pro-
tection the aa&ﬁliﬁga will need.®

A fairly heavy, but not eampla%e cutting, is thus seen
to be the most favarable for nﬂug a8 fir in the R&oky
Mountsin regions It seems logical ta.baliava that one at
lsast as heavy would be necessary in the Pacifie Coast
reglon, where the ﬁééﬂlinga raé&ivéklaaa 11@&% and the
growth of @émﬁaéitiVﬁ vegetation is more vigorouss

The aﬁvem&tan af seiawtive 19@@&3@ in the bﬁn&l&ﬁ fir
region have axprasa&ﬁ their aginiana as ta prahgbla mi&viu
cultural results. Ames (1) in ome of the early srticles
states that he considers that selesctive logging would be
more fTavorable to ragaa@ratie w due %a less fire danger and
1n¢raaaeﬁ seed ueu@@m, but does not discuss it further,

Eirkland aa&karandstram (9) in their publication
axwxeaa eertain opinions. They admit that single tree

selection will not be favorable and therefore suggest a

combination of this with larger group selection. They
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writes

*To insure that there will be sufficient raerﬁitﬁ éf‘
high quality td the smali timber class in the Douglas fir :
regién, considerable éa@endanaﬁ'muat be plaaad on th@‘a;aar
cut spots resulting from the cutting of gr&ﬁ@n of trees.*

In addition to gr@ug salection, th@y velieve that dne |
to various rea.80n8) yrimwally toyngraphia, thqw wald |
be arens, mostly frem two to ten aer&s in aiaa, that would
be clear out. spaakiﬂa of theaa; they comments _

¥These sreas would es a rule restock 1n quiakyardér;
It is thé autﬁars?ﬁégiﬁiaﬁeybaaed wnkﬁaay years of obser«
vation in this region; that the best results in regener~
ation, from the aﬁamdpaint of ééﬁsiﬁywaf stocking and of
desireble mixture of Douglas fir and tolerant species, will
be obtained on aress of two to five acres. It is suggested
that one-half of one per cest of thé £etai area in the
management unit‘ﬁa cut yeariy by gr@up;&alaati@a ar‘in
these open spotas On such elsar cut spots, they ﬁnggéaﬁ
that burning of the slash, impossible in 1ndivi@ﬁai tree
selection, would be desiradle. Along this line, one idea
brought forward seems to be of especial merit. This is
to fall slash iato existing hru&hwfillaﬁ blank areas, and |
burn this, ereating an sxposed seed beds and at the same

time leasening competition to the establislment of gpeedw

lings. They conaider that the selsctive type of cutting
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will result in a mized types but feel that perpetuation
of a mixed furest may be batter fitted to mea% tkh needs
of the ragian;than a grepan@@rauee of Douglas fi?",Thﬁﬁﬁ
mixed stands are likely to be dense, and & mixture with
tolerant ﬁpaeiaa haiy& ta«ﬁrin@ about natural ﬁraniﬁg;n
They suggest that once the desired natural pruning hes
been obtained it might be desirable to take out these
other species, or gaft of them, iﬁ‘thinﬁiugaiy;?his ﬁa
possible, if thers is a market for piay species. Many
pure Douglas fir stands have littla valu@, &ns to the fact
that they grew in a very aeattaraﬁ ewn&itiuna

They alm@ auag@mt that,wh@ra‘raaulting xeprﬁéﬁatzen
is of ﬁyaciaa'like hﬁmleck or wﬁiﬁé fir} it mightybé'
desirable to @i&ntkwiﬁaiy'agéé@é Bﬁﬁ@l@syfiyy Port éﬁfé?&l
cedars or uzharkvaia&bla species Lo supplement the natural
reproduction, - T R

Their principal viewpoint, silviculturally, is that
as tie operations go ouy they will smerve as the sowrce of
information necesgary to determine jusi how the cutiing
methods should be modified, to obtain regeneration of desired
density snd composition. While this is true, it does not
lessen the desirability of obtaining information soomer by ‘
controlled cutting studies, and by examination of existing

areas where various degries o’ euttiﬂ@ have been practiced

in the past. It is here that studies like the present one
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find their Jjustifications
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ZPDLING HEIGHT GROWTH STUDY

As a supplement to the main investigation , a special
atudy of thtkara#%h rate of peedling nauglaa fir and whiﬁa
fir was made. This wae really in the nature of a praseat
report, for the utuﬁy was originally set up by Delwert |
?urnar, naw éaaaaaady a8 his silviculture project whiia an
undergraduate at Oregon State College. Th@‘awiginal etaad
was probably about eighty per cent Douglas fir, twenty per
gent white iz, About eighty per cent of the stand was
removed, but the remaining timber veries from scattered
individuals to gﬁaﬁyyidf trecs ﬁ@ax #ara too small for
outting at the time of the ram&va&laf'tk& rest. The study
was mede of seedlings that have coue iﬁkﬂiﬂﬂﬁzthﬁzﬂﬁﬁtiﬁ$~
Throughout tﬁiﬁkstﬁdy; the term ;@@&lﬁn@ yarars,%a érigin
rather than sigey and may include young trees more than
three feet tally - L

The method used was to select pairs of seedlings, one
Douglas fir and one white fir, which were growing elose
together, and of as nearly as possible the same hﬁighﬁ;v
%6 thus have similay sizes of seedlings growing under very
similar environmental conditions. Heasurement of the
peedlisgs showed the following resultss (smee aeaamyaﬂyiﬁg
tables on Douglas firewhite fir height growth study and

analysis of height growth data.)
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DOUGLAS PIR--WHITZ PIR HEIOGHT GROWTH STUDY

Douglas fir - White fir
¥o. Dees 3 Hay 15 Increasse Decs 3 May 15 Imraasa

1933 1937 l§33 193?
1. 35 «Hb %20 435 B3 «18
2e 2.80 J483 1.03 . 2480 . 4e42 1462
e 970 12.10 2440 5,70 12&44 2,74
4o 5,10  7+38 2.28 BelO - 74892 2,79
B¢ 45 «22 =23 v&ﬁ. 73 «28
G +60 «81 «21 «80 l.22 62
T 1420 2,11 91 1.20 2.15 - «95
8, 1.30 Redd  1l.14 1435 2487 122
9* «55 1.85 75 B2 «93 S ) 8
10. 185 B0 1.05 1.66 3.08 50
11, 1.40 268 1.28 1.37 1,72 .38
12. + 96 2419 1.23 « 95  1.57 «62
13 2682 1.39 + 77 6B 73 »08
14, 1.31 2416 - +85 1435 1482 87
15. 2+60 4417 l;ﬁ? 2410 2498 «88
16. + 830 162 +82 +80 Dead ’
17 1.45 3;@3 +83 , ;‘1§45 tlﬁ o «68
18. 1.24 2441 117 .24 lgal o «B7
19, 1,98 2490 « 92 1+82 = 2436 «54
204 1.64 2459 «956 o 88 1.7 «25
2k + 29 «55 «286 ; +31 «45 +14
224 3+356 He17 1482 3437 4.56 1.8
234 «78 1433 453 +» 30 Dead L
24, 4.75 Dad9 . T4 - 4.78 8,02 1l.24
25, 3480 5440 1460 3.70 4.66 + 96
26, 1.52 2436 + 84 - 1478 2.92 1.17
27, 6490 9.54 2464 6482 B.33  1.51
28. .20 a0 24 430 Dead |
29. 8.00 a7 1,77 8420 10.27 2:.07
30. 10.50 1427 SeT7 9,70 12.89 J¢19
31 4.00 4.72 » 78 4,00 4.885 « 585
32, 4435 B4l 1406 4.36 5417 «B2
33s 54,90 6487 + 97 6400 Te32 1,32
34 1.10 176 +«65 1.00 1.45 +48
35. 1,50 2467 1417 - Lle43 1,98 «55
36, «90 128 58  #956 1«39 +44
37. «42 1.02 «60 «40 o782 32
38. 2590 4,75 1.86 278 3.92 1.14
39. 1.10 1.84 « 74 110 1423 «13
40, «47 1.03 56 +50 Dend

41. «52 « 94 =42 +55 «78 ‘ « 20




24

Table continueds

Hos» Dece 3 Hay 15 Inerease Dec. 3 May 15 Increase
1933 1937 , 1933 1937

42, »72 1,11 W39 «68 1.08 ~ #40
45. « 60 1.231 o 61 +»68 1.47 79
44. «58 1.63 1.056 70 1.00 30
45. 1.90 34856 1490 o 1.80 3450 1470
46+ «98 208 110 +*90 1edd 33
47, 1.086 2620 1.16 1413 1.82 « 70
48- . 1l.16 167 W51 1410 1.56 w46
49, 1.98 368 1467 ' 2.,00 3.02 1,02
60. 1410 = 2,88  1.18 : 1,10 2468  1.52
51. 1.30 2468  la32 1450 227 77

Heights are given in feet,

Aﬁagkﬁxs'd9 ﬁEx@ﬁ?‘GaawrﬁvnAfA RS

Height olass No. of pairs in which  Av. Height Growth

Fest each species leads R ;

( Douglas fir White fir  Douglas fir Wuite fir
Qw99 o iﬁﬁ . ’5 ‘ (“'éﬁﬁ :‘ ‘“?37@?
1-1,99 4 5 1,06 74
Be3s 99 : 4 1. 1.57 1.16
R S TR - .

R a Ty - TP R L P
| B~ . A e &

#There are four pairs in the 0-.99 foot clzys where the
white fir has 4i0ds In such oases the Dougims fir ie count-
ed as ahead. T ; ,

##Due to the four dead trees the average growth of the

white fir is based on the fourteen living samples.

The tolersnt white fir will not be shaded out by the
Dﬁuglaa fir, and the problem isy therefore, wﬁgtﬁﬁr«ar~nat
the Baugléa fir gt@wth is fast enﬁu@hf%a kaap:i% ahﬁad Qf
the white fir. Though this study d ces not cover a large
enough nuwiber of samples to be Tindals it/@aag rather define
itely in&ie&%e that in the ya&ng%r e classes the Douglas
fir is more than éhla to hold its own fer height growths
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It should thus be sble to maintain itself in the final stand
whenever it gets an even start with the white fir. The
nigher mortality of the smaller white fir may be a purely
" Jocal econdition, or charscteristic for the species. This
* height growth advantage of Douglas fir would, of course, only
| kold where the canopy had been opened :u;; quite heavily.




PROCEDURE OF PRINCIPAL 3TUDY

As tm mogt important w@b}.m of this study is the
approximate determination of the mimim@m gine @f 6?&ﬁiﬁa'f 
in which successful, vigorous Buugla#kfir wa@rﬁﬁuc%iaa wiil
become established, it was‘ﬁeﬁiﬁad‘%kgt th@ maximum‘5i$$ of
arcs taken should be held between one-half scre and one
acra,s ?im@'éﬁa&&&&la for study was also a factor. The
metliod used iﬂkﬁtﬁﬁyiﬁg these @paniﬁg#;w&a falt'té apply
better to avean of this size than £¢ 1a£gwr an@ﬁy; ?raviﬂum
general obgervationg hed ﬁmﬁviﬁcaﬁ th& ﬁu%hmr that axgmglaa
of vigurauafﬁwaglaa-ffr r&y?@ﬁuatiﬁnxwer@,ta,b@ found on
aress as small as oneshelf acre.

In the fisld, the following observations were mades
I, Date of ﬁbﬁar?ﬁtiﬁn
11. ZILocation and physieal features

1&; L&é&tién

2s  Ares

3. North and south extemsion

4.  ZDast and west extension

5. Aspact

6+  Blupe

7. Soil

3. Site
I11. Eistory

-1+ Date of occurrence of opening
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2+ Treatment by man, stock, and fire
IV, ©Present condi tions
1. Surraun&iag Limber
&+ Type and species
b. Averase height
cs Average D. B, H.
Cde Awﬂraga age--aeptimnte
2. Brush and ground cover
- Ee@raﬁwebiﬁa
G Re@re&uétiaa‘awuntz areny ﬁﬁaai@s,kan&‘numb@r
be Aga'@f'repraduﬂtianwﬁastimata
¢. Condition of &wﬁfaﬁQﬂﬁiﬁﬂ‘

Ve Geaeral observations and remarks

Some of the iﬁama in tha‘gbéva aﬁt;ins &ra a&lfuﬁxplanﬁ
atory, but atharﬁ n@aﬁ alarifieaﬁiéﬁa,“fn@ mamk@é‘éfkkaking
data in the field was %o set up a‘ataff adm@aax by estime
ation at the point in the ares where transects of meximun
lengtl, runaing in north and south and east to wust direcs=
tions would cross. This exact point w&a‘ﬂmtvalways sel-
ected, but for most openings it was niaﬁely approximateds
From this yain%.‘a %ranaéct, consisting of a consecutive
series of milacre quadrats, was run north to the edge of
the unopened canopy. The nunber of seedling oceurring

on each quadrat was recorded, After this, a similar trans

sect was run south to the edge of the timber. Inka like
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manner, east and west transects were run. The first quade
rat on the east and west lines comuenced three and three~
tenths feet from the center point.

The m&ﬁpﬁn@ of the arﬁa4waa dong to a predeterained
scule on cross-seetion paper, Then tk@nﬁdd of a trﬁﬁwaet
was reached, this point W&ﬁ;lﬁﬁﬁﬁﬁ&kﬂﬂ the ewesawwéeti@n
paper, and tie adge ‘af“t}ié&amg&yﬂ was drawn mfwgé the
same general method that is used in M&ﬁﬁing,in‘eentaura for
forest survey works This edge was taken as the ﬁvéragé
' extent of the 11mba on any @artiﬁalam tree, thua smootbing
out small irregularities. For larger opsnings, pacing out
at right angles to the trmnamet lines at eartain‘iﬁtﬁrvala
wae resorted to as a check of the accuracy of éra%ing in
the boundary. The area of the ogwning was tﬁau a&uilr ob=
tained by ceuntiﬂg ‘the squares, | |

In counting the eeedlings, the rescord %&a'kept by
species. In this abudy, all rayrmducﬁian that haakeamﬁ‘in
since creation of the epening is referred to aa,aaaﬁliﬁga,
even though, for some areas, many 1ﬁﬁiviﬁaalé exceed the
three-foot size limit ugually selected for seedlings.
Origin, rather than size, is che determiniug factor. Counts
of the seedlings of only thoass agaai&a'th&t will form the

| upper ccnopy of the mature forest are included. ‘@mly Doug~

las fir and white fir were considcred in this clsss on the

areas studied. Yew and hardwood seedlings vere not counted,
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but are mentioned undsr discussion af %ha brush waﬁar'
Their effect on the fir seedlings is eanﬁidaia& to be ﬁuita
similar. The waximus nunbeyr @fyaamaiiﬁ@s rae@r&adyfar_an?
milacre W&a1t&antwaive;kaa numbers shove fﬁia wauld be
meaningless. On most &reaa, a m&Jurity of the &ea&lim@a |
were over three Jeara of age, and in no eaa@ wag aﬁy peed~
ling recorded that had not survived its first aummer; It
is of course reslized that three-yesr-old seedlings sre
much gurer of aurvi?iﬂg‘than thone ane’year wlﬁ,;kuﬁ where
a 1arga number af émaﬂy&armalé‘saaﬁiingafiﬁ,@r@s%ﬁts many |
of them are sure to survive. The age of tﬁﬁ seocdlings is
discussed for ﬁachfareas , - |
In a few caaaﬁ, the exact date of oeeurraﬁea waﬂ obe
tainable, but in datarmiﬁing the dat&; boriﬁgs with an |
increment borer were of gr&utsae uses Tha trees around zhs
opening show inmraaaad araw%h due to relesse fram camy@tﬁ‘
ition. The age of ﬁﬁaﬁiﬁg indieataé'by the ine reased growth
‘was checked by the condition of thé‘atumps and slashy and
by mge counts made on the oldest ru@raductiwﬁ; The borings
also provsd of use in determining tha ab% of th& surrounds
ing stand, and cauyi&& mith height measursments, were used
in making site de%&g&inatiuaas gsight‘maasurameuta were
made with an Abney hand level, which was slso used for checke

ing slope.

The determination of the treatment the ares had received
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since cutting ﬁ&a‘madm by ecsreful obssrvational study of
the opening it#élf; kfhia“af éeurﬁé #&é‘ﬁaééa#&@?a‘fd?‘taﬁk
tors such a&kbaraing of slagh and graaimg greatly alter
conditions and muay ﬁr may unot fmvo?,r@geﬁarﬁtiag* ?ha_&@as
neight, and species composition of surrounding timber are
all important im such a study. The syéeiaa aﬁm@sﬁitiﬁa
determines what the source of aa&d will be, am&‘thﬁn what
species of seed will be present far,gerﬁinmtianﬁ though of
course it does net control the amount &f'aaaé‘tha%kwikl |
germin .te, or the survival by ayeaiew under the aau&itiann
that exist in the Qﬁ&ﬂiﬁga aga im & fac%ar in thﬁ smount
of saad ?raduc@dianévita viabilityw ?hﬁ height of the .
gtand datarmina&@ to a‘goaeiderablé axﬁaﬁt; ﬁﬁe‘portiah of
the opening that will ha uxyeaaﬁ to diract aunli hﬁ, uﬁin~
terrupted by any everhead eanayya ;

In diaeusaing hrnah cCUvETy ﬁhﬂ\aﬁaﬁi&akyraﬁﬁﬁt, as
well as the density, was comsidered. It was felt that dife
ferent specles might have a a&ffarﬁnt affact on r&prﬁ&uctiua,
though of th@,aamakdaaaity. Trees left on the area at time
of cutting are discussed along with brush cover. In this
discussion, the common names of the plante are used. In
order to indicate just which species thess nanes refer Lo,
a list of species mentioned, with their geientific namesy

~follows this &amé?ipﬁiaa of methods nnﬁé; This list is

mainly tress and shrubs, for in generals speeles of grasses
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and other herbs and mosses are nét\aifreremtiata&Q

The number, species, and distribution of seedlings was
obtained from the counts made on the quadrats. It is
realized that the m&tﬁed*us&d does not | iva an axactly
accurate @i&tureg when the total number of geedlings im 
galculated, for in terme of the area they repraaaﬂt. the
quaﬁrata'naarer the nanter aré av@raéai&htaﬁ,'and’ﬁhagﬂ “
near the edge aﬁéwr§weightedw Aﬂv leau«af aaanraay~h@r@,
nowever, seens to ba more than affaet hy tue valua of the
study in diatrih%miaﬁ that tris maﬁhﬂd giv&s@_‘an,thﬁibaa;u
of total area of opening, the smaller areas have a larger
percenta;e of aam@liﬂ& than the larger ones, but that is
a desirable feature. N ::

In reearéi%g the sﬁééi@m 6n'£h&kmap5 the'a&&ll ietaar
%3 following th@ number indicates tha Pouglas firs on the
qu&drat, while the numbar fallawa@ by a amali w* indiaatea
the white fir. Tﬁﬁ'ﬁ&&ll~&i?ﬂlﬁ on the ma@_imdiagtaa the
point from which the transects were started. On quadrats
of the nerth aad south transect, the number of whita'fir
follows the Douglas fir, with a dash betwsen; on quadrats
of the east and west transscts, the white fir is recorded
below the naug;$¢ fir. Because of the fact that typewriter
epucing is constant on the map, and for a given guadrat the

ssedlings varied from *O" to thuse that tock three spaces,

such as "15d%, the relationship of the lmst quadrat record
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to the map boundary varies. In gome cases, whers the repro=
duction was heavy, the last two or t&rma«q&adr&t records
fall outside the mop boundary, dut in all cases, the last
quadrat recorded fell just inwi&a the boundusry of the opening
in the field. R . |
| The scale used on the maps in the report is one~fourth
inch to eix and six~tenths foet. This ecale was token as
checking with tha‘milamﬁamqundrat aam@iiﬁgiaf the reprad&aw
tion. The gesle is ot shown on indiviéﬁal mapss but the
dimensions of esmch area in the @ardinalkdir@eziana'a?a given
for comparison., Direction is not given on the maps, but
the standard for-maya;rwiﬁh'nor%ﬁ at the top of the sheat,
is used, The sheets are crowded envugh without any direce
tional arrowa. | o |  \ |

To assist in emphasising the density of diatxibu%iagf'
of Douglas fir seedlingss a system of underlining vas used
for all stocked quadrats. Unstocked quadrate are selfs
evident, ?htae grau@inga were made, as fallawag, one or
two seedlings per quadrat was considered as lowy and underw
lined in black; from three to five s:edlings was conpidered
88 nedium and un&eriined,in greeny ovsy five peedlings was
considered hesvy stocking, and underlined in red. It is
believed that ﬁhia system is of considerable aid when -

comparing arsas or in visuslizing tke digtrihution on any

QUE Arene
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In thise epenings where a logging rond had materielly
disturbsd op ﬂ#@&ﬁﬁ@ the aineral wolly She guadrstes that
tﬁli in the roed are indicated by the lettar "R

Thers may be sowe questisn as Lo the u&v&«m&&i&%y of
weing the milaere guadrst ae the unit of smapling the
reproductions lowdermilk and Halg (4) fired used the mil-
soye os thair w&it for determining stecking, but later
adopted a thirtesn and twoetenths ﬁaa# quadrats This wee
taken as approxizately the avea eath tres seven 1&@%&& $§
over would vooupy st rotetiun ages Helg admits that sesde
1ings at more frequent intervuls might be desirable for
aquality production and so wors thorow hly protect the aite
from deteriorations

Cowlin (3) slee used thie aswee thirtevn aid twoetenths
wiit in sempling Dougles fir veproducticn in the timber
gurysay of the @ﬁmgia& fi?'?@ﬁiﬁﬁﬁ On She surveyy Wiay cone
sidered o cundrat stocked if thay found one seudling on 1%,
and 4id not look for any move. Hewever, they did check en

aeveral thousasd %ﬁﬁﬁﬁ%ﬁﬁp and Ffound that for astocked guuds

yats, the average number of seedlings preseat wes five wd

thres=teathss Thess extrs seedlings were not recorded in
the larger situdy, dut wsre considered gufficient Lo tuke
care of logses. He defiance Lis degrees of stecking as

faollouns
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Quedrats stocked Humber of trees
Non-stocked 0 to 107 0 to 132
Poor stocking 10 to 40% 133 to 529
Medium stocking 40 to 70% 530 to 927
Good stocking 70 to 100% . 928 to 1325

I do not think thax one geedling per four milacre
quadrat is auffiw;ent for a degres of stoeking that will
insure timber of high quality on a rotation possidble for
second growth. MeArdle and Meyer (10) found that a fully
stocked acre at thirty years of age had from two thousand
seven hundred trééh for site index eighty, to three hune
dred on site index two hundred tem, and on gite inéex one
hundred forty, aa,a%erage‘sita,»therewa:a,oighz hundred
sixty~-five irees aﬁ this age. Certainly it would be desir-
able to have stands that waﬁld elbﬁ&,mﬁﬁh earlier than B
thirty yesvas, if the best quality of timbnr is to ve Pro=~
duced. TPully stocked acres on site index one hundred forty
do not drop to two mmdred fifﬁy trees, one every thirteen
and two-tenths faat'énadwaag until between the ages of
seventy and eighty yaara; Far too wanykaf our second 3rawth
Douglas fir‘ataada #@a practicslly worthiess {rom having
been open &rawa“ ‘B@uglaa fir is a notoriously slow self-
pruner, the dead 1limbs of any aisafeftﬁn ﬁiiﬂgin@ to the

tree for twenty or more years after dying. Beocause of the

above, the milacre was selected as the unit of sampling. .
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Its size alsgo dhewk» quite wall with the spacings, éix or
eight fect, which have been found moat desirable in arti~
ficial regeneration by planting for most specism.

One more point seems to need some discussion. That is
the one of igolation of openings: As nearly as possible,
areas taken were those surrounded for a conasiderable dise
tance by an unbroken stand. However, in some eases, some
light came in under the surrounding trees from other opsn~
ings. It is very hard to Tind many a@aniﬂga vhere at loast
a little extras light does not come from this source, and
puch openings would not ocour very frequently under a ays-
tem of selective Lﬁgging,, Thus it was felt that a little
extra light from other apaningﬁ at a,littla dxataﬂeefaiﬁ
not greatly harm the value of tﬁé‘ﬁﬁu&y. It iu(ﬁiﬁa tra@
that study of the traéahad Qﬁa&ratk yré?iéutly mentioned,
and of others im different forast tyges have danﬁ,muah o

discount QVQr%ﬁwexwia on the tm@artanda of the,quagtity

of light. Raﬂt‘eam@atitiuu»far water is aow conpldered

much more important.
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LIST OF PLANT SPECIZS MENTIONED

Trees , ;

Douglas fir--Pseudotsuga taxifolia

Lowland white fir--Abies grandis

Vine maple~~Ager clreinatum
Yew~~Taxus brav&fwlia

Bigleaf ma@laﬁaaﬁar murcwaphyllum

QakweQuercus s&rryam

‘&herryn*wrnaua.nmargin&hn

Dogwood-~Jornus nuttallil
Chittume-Rhamus purshisna
Madrone-eArbutus mensiesii

Indian yaa#h»eﬂamarania anr#nltammis
ghrubs k | |
Hagel~-Corlyus californica
anewharrywﬁsymgaeriearpaa elbug
Oregon grngﬁwwﬁaﬁharia~&Qﬁ££alinm
Sweetbriar raga»wﬁéna,yabiginaaa';
Thimbleberry--Rubus parviflorus
Trailing blackberry~-Rubus ursinus
?lawaringkduxﬁamt~~nibenkkqnguinaum
Blue elderberry~-Saumbucus glauca
Ocean spray--Holodiscus discolor
Black cap~-Rubus leucodermig

¥ild rose--Rosa gymnocarpa or Rosa nutkana

36
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Poison ocake-Rhus diversiloba
Bvergreen blmk‘berrymmmua lwinzafsm
Salal--Gaultheria shallon

Red huckleber ye-Vaceinum parvifolium
Honeysuckle~-Ismicera ciliosa

Herbs L |
Peavine--Lathyrus P T
8waw‘barry~mmria &pm

Iris-~Iris t@n&x

Fireveed--Zpilobium agustifolium
Canada thiﬁtlwuﬁardﬁw mmaiﬁ |
Bull thistle~-Carduus 1&:1@&@1&&“
’&%twadmm'mﬁ eum wr‘mmtwa

Bed aww@wwaalliw BPD

Bracken fern=<Pteridium aquilinum

gword fern-~Polystichum munitum
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ARBA Hos 1

I. Dats of obgervations Mareh 2, 1937
I1. Location and phiysical featurss

2.
3e
4
5e
6
7e
8,

Jocations ﬁ;Er&* Beo. 25 Tq 11 By Re B Wey WeMe
Arear 8,500 aq&nra feet or 4195 acres

Horth and south extension; 148 Teet

Bast and west extension: 102 feet

Aspects east

Slopes variss fram 0 to 107

Boils ﬁlﬁﬁpie ¢lay loam

Bites IIX

IIX; History

1.

2

Date of cesurrences This opening coeurred some~
time duﬁiﬁg the years 1929 to 1931, yzabably

being nearer the latter, as shown by ring borings
from aurrawnding trpau‘ It wna mmda'hy_ﬁaking
out s group of white fir for pulpwood, leaving
the surrounding D L
Treatment by man, stock, and fires The slash on
this area was burned soon after the cutting, dbut

5 Ias £ir.

a clean burn was not obtained, and several slash
piles are atill present. The road used for
taking white fir out of this general area rung

through this opening, with a log landing in one
corner, To aveid following this road, and thus
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getting a false picturs of the reproduction

|
i
\
|
’ present, on the north and south line, the tran=
1 sects rﬁnning in these directions were changed
' slightly. Xilacres in the road are deaignated
l with an *R*, The area has been #ﬁbjaet‘ta,ﬂama
i grazing by sheep and goats, but it is apparent
} that this was never heavy.
IV, Present conddtions o
i 1. Surrounding timbefﬁvkit‘iﬁinew & purse Bmugiau
! £ir type, due to the removal of all white fir
over aixtaﬁnkinehaﬁ in diameters Before cutting
took plase, white fir may have exceeded twenty
per cent of the stand, oecurring generally in
groups like the one ramﬁ#eayhara¢ A few white
fir of less than sixteen inches are found widely
scattered in the stand. Two age classes of
D@uglaaifir/nrﬁ present in:%hiﬁkﬁtanéa Koet
of the tréaa are second growth, averaging
eighty years of ages one hundred fiftaau feet
tall, and twenty inches in diameter, but varying
from twelve to twenty-four inches. Two old
growth ﬁraaﬁg about three feet in diaaater'and
one hundred fifty feet tall, are in the surround-
ing stand, A small amount of light besides that

from overhead comes in below the #anepy from

another opening to the east,
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Brugh and ground covers The brush cover in this
apgning'variaa considerably as to degaikyak’O?ar
ahaut‘quéwtirﬁh of the area, the thimbleharry
brush is heavy, but on the rest of the area brush
is scattered, with open spaces between the clumps.
Apparently, prior to cutting on this area, little
brusgh w&é yr&aantg éd ﬁha&kfha régr&duetioﬂ was
able thgain a a%&rt4at $ha'a#ma time that the
brush was coming in. Brush in the surrounding
unopened timber i naaﬁtéréd* ‘Béaidas_thimbxa»
barry; other ahruba‘thak #ré wa&i régr&aante& o
are trailing blaekberry. flawering eurrant. black
caps, and anowbarrya ﬁr&ag is well davalapad
between the axumpa of bruah. and braekeﬁ and sword
fern are hath pr&aant, ax well as a number af |
small herbs. Besides the herb,and brush layara.
one Douglaa f1w tréakana aavarai bre&aieaf‘mawlaﬁ
were present on the area and not cut at the time
of 105@1&@.  From two meples that were cut,
thrifty almﬁga of sprouts have developed. ;
Rmyréauetidnz ‘?ha ares, species, and number are
shown in‘the‘aaﬁomyanyiﬂ@ map. 3&qm exsmination
of seedlings, all the Douglas fir present appear
to date from the 1932 aeéd yeary though there nay

be a few slightly older or younger seedlinga.
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This reproduction is in a very thrifty;eanditioﬁa
It varies from six to twenty-four inches in
heighty the avaragi ia a%nﬁt aimmeﬁﬁ‘&nahaat
with a leader growth of over six inches not
T Rt R e
Vs General obgervations and remsrkes ‘ths,araa,is one on
a medium aité,;whnre'eanﬂiii&névﬁawa favorable to
reproductions The brush layer was light in this stand
vefore it ﬁ&a ayﬂna&,uyg ana the'Qpe§ing:w&$~@aﬁa‘Juat
shortly before a seed year. As & result, seedlings
were able to atart'a% tha ﬁam§ time'ﬁﬂ tha‘bruaﬁ;'
Of special ﬁa% ig the excellent raﬁ#a&u&tiankee@ﬁrring

on those milaeres which fall ih‘aﬁa;aﬁgr the road,

where the minersl soil was exposed and disturbed.
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