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INTBODUCTlO}1

$iaee tJre passin6 of tlre Oregoa Forest Conserration .&ct i-n 191+1

raany thotrsards of acree of cutover larrd have beea inspected, by forost-

ers of the Coaservatioa Divieion of the $tate Forestry Dep*rtnent.

Approxiaately eix yearE have trrassed si"nee the first ar€at sere out u::der

tJre .&ct and eueh an i"aterral provides euffioient tim for reproduotion

to beeom eetablished and cheoked.

I&ny questions have arisen regardiug the effeotiveaess of the

Aetre requirements frou. the teohnlcal aepect, and som of thoea are:

Eqr well does ths required seed souroe rostock cutover areas in !
years? Eow do one, two, three, four or rere seed tress per aer€

coqpare in the effeotiveaess of their reetookiag qualitles? .f;ncl, how

do seod trees, Long cornsrs or oead. bLocks, and, ad.Jaeent tiraber eoryars

ae providers of seod?

thls paper is no atteryt to aaswor eaeh of these questioas, but

it is a begfuurirngn and f?on the lialted data available for this stnd3r,

an atteupt rrilL bo sade to show the corparative resuLts of reetoeking

betreen areas ctrt Ia coryLiance wltb tho .*et, aad areas eut ia visla-

tion. An attenpt ni1l aLso be md.e to soryara the effeetivesess of

soed trees aad Long coraers left as soed. Eorlrco.

TIEI.B D&TA

?he najor part of the fielcl data ueed was provided by N. S.

Bogers, State Forester, through the oooporation of Jolrn B. "Woods, Jr,,
AEsistant State Forester in eharge of tho &ctts ad:nlaistratioo. fhe

sarplo are&6 used were loggoil in 191+f ot 191s2, and reproduotion sur:voys
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wore nad,e five years later, or 19lS a.nd 19117.

other sarryle areas wer6 sur"rre;reil specifically for use in this

shrdy, and, exoept in one iastaace, rero raado in accorclanoe wlth i-tl.strxrc-

tions gover::nl-ng the appllcation of the Conserration Aot.

ITETEOffi USED

Seed, Treg $g{roys. - Coaservation &ct roquirenonts designate the

legally surveyed. qr:az*er seotioa as ttre ftsoed souros u:litrn a.rrd sut:YByB

are rmde with respeot to quartor section bound.aries.

Bsing a hand coqlass and paotng d.istanceen seod troos were talLied

by rur.reing strips L0 chains apart in a cardinal diroction, the firet

otrip beiag ! chains distant from the noarest paralleJ. quartor-section

boundary. Four strips woro run to each quarter-scotion.

.Along the strips, one cbain in frou the boundaryr t&e surroyor

took a positioa from urhich he tal"Lierl alL seed treos 18 inohes in di.a-

retor aad I00 feet bigh, ia an a.re& covering 2 &or€8r In dolng this

the surreyor estiw.ted one chain ahead, one chai.n behi-nd and 5 ehalns

on eaoh sid.e, the noxt positlon lras taken two chains further along the

strip, and so ou, raking a 10O peroant tally of aL1 seed trses. Seod

blocks, Loag cornors, streaus and topographic feattrros are rm.ppod as the

stJtrreyor progreoses along the etrip.

fhe soed, trees are taLlied oa a priated form having i:rdividuaL

reotangLos for eaoh 2 aoros ta}Iiecl. the position of each tree is

plotted in the roctangle, usi:rg tho figures 1, 2 or J depending oa the

olass of ths seod tree,

$tocking Slllleyjr - As a basis for the dotermlnation of tho

degree of stocking of roprod,uotion on cutover Iands, the stookeil qua{l-

rat system, with rcdlfications, is used. tho quadrats were taken at

2 chain interrnals aloag strips nrn L0 chalns apart, or I+ strips to the
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quart€r-sectioa. ?he centor of oach qupclrat is the sane poiret from whioh

the tnro acrs reatangle is sur:voyed for seed tro€s.

Wlth thie aothad, 80-V2!o acre pIots, arrd 12A-l/L000 aore pLots

fhe quad,rats are t/eSO acro i:r eize, aad. each is divided, by eyo,

into four oquaL perte, or Bil&crss. As

i.:rg the pLot size, the surreyor carries

rrhich is used. to doscribe the peripherly

surveys rnade by the state inspoetors, a

eud of the striag is tied to the staff.

ars taken on oach quarter sectiou.

The sarne tally oard used for seed tree sulveys is used in m.king

stooking sut:rreys. In tho Bguares provid.ed, tho stooked milaero plots

are checkod i-n ttre order takoa. Spaoe is also provided for the nuaber

of established seedlings eountsd i.:r oach quadrat, the seed,ling speciee,

slash conditions, ground corer, exposuro, site, eto.

$ince onLy eetablished or advancedl eoedlitrgs are. taIllecl, tlrree

first year seedliags are coasidered, tho equlvalent of one established

seodling.

Surryey Stlryq.ries. - At t*re coryLetlon of a seed troe or stooklng

sufiroy, the inforrnation is transferrsd to a suEuIBry pLat sheet

(&pperd,ix). Each pLat sh.eot colrers ono.-quarter sectioa. $eed troes

are platted in their rospective positions, oounted aacl umiShtod by

olass and totaled, at the top of the shoet.

In platting ttre roEuLtE of ths stoeki:tg surroy, inform.tioa is

takon fros tho nmbored fieLd tally carde ia the order tha pLoto are

taken i-n the fieId. In ord.er to couvenieutLy Ehors stockeil plots, an

aroa of one square ahai:r is used to indieate one tfWAO aore plot, aad

a cowenient :nethod of determilo.-

a stri:rg, lcrotteit at 7.1+5 feot,

of ths cireuLar plot. fn ttrro

staf,f eo!ryass is used and oae

each stooked plot is colored ia green.
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Stocked aiLacro arra tfeSO aore plots are counted aad. indlieated at

tJre top of the sheet aLoag with ths peroentages of total an*aber of plots

taken, that are stocked.

c oNsffivarro}r .esf. BEpgr3,Ergtirs

For the oomplete, detailed requirements of the Conserration .&at,

the read,er 1s roferred to the Oregon Forest CoaEenrattoa.&ct fiandbook (f5).

Ir.sofar as this account ie concerrred, only suffieleat infornatloa siLL

be etated to provido a g€aoral picttre of the reguirouonts on areae used,

ao saxples, aad to provide a distj-nction between those aro&s which wero

cut in couplia,aoe ?rith the Act, and those eut in violation.

Seeel Troes. - k acoord.ance w'ith the Act, seed trees aro aocept-

abI.e for ooaplianoe only if they rreot the fol.Louniag regui.reuentos

&r Ihey rmrst be coniferous spocies shich are boiag harvestocl

for cor:nnerelal use in meste::lz 0re6on.

b. ttrey rnmst be srlnd.fira.

cr If slesh ia to be burnod, thoy mrst bo of flre resistaat

Bpocies,

d. Shey

havo relatively

fhe State

wido d.ease srovaa

J.oagth.

The steadard eeed troo

ileffured. as a treo at least LB

high wittr a n'ide, deaeo orona

height.

uust be at Least L8tt in diareter breast high and, nust

firll ororuns.

Forester has deffuoed a srelatively fuLl orownil &o a

which rakes up et Least one-fourth of tho totaL tree

with a ftrelatirely fUl.l crowts* has been

inehes in diamoter and at Leeet 100 feet

raking up one-fourth of the totaL tree



$eod traae have been cLaseified as fol.lo'vrsl

Class f r V? ' L/5 craw1. gne treo per acre required.
CLase IIr L/1+ - L/6 crown lbo troos per aore required.
Claeg IIIr L/7 - 1rl8 crorrn Forr treos por aore required.

Iopgl0o:meIg-Seed Blocks. - A saconel nethod by which oporators

uay coryly lylth the Consetration Act ls by Leaviag eeod blocks, Long

cortxer$, seed strips, etc. in sufficiently large a,roas. $ovoral samtrlle

arsas ueeci Lu this study have Loag cornors of varyiag sizoe. {Saru6rtes II,
I1I, I? and YIII, ) fUe followiag quotation frou the 0rogon Forest Isws

(anendod in 19li?), Section 6, Chaptor 237, promrlgates the requireueats

by drich an operator may oonply rith the Act when he does not Leavo seed

trees or use an alternate planl

rthe Corserrration Aat shaLl be couplied witb ...
if there shalL have been rosenred. not less thc,n 5 peroont
of eaoh quarter seotion ... or fractional part therneof,
reLl stoeked with oomrneroial trees species of seed.
boariag size. fha foregoing may bo aoeorylished by
Loaving, until the cutover &rea6 for rrhiah tho eesd.
sourcs was left are restooked, la a $anner satisfactory
to the state board, of forestr;r, (a) aargina1 long coraers
of tlnber betnsen S.ogged ar6as, or (U) strlps of ti*er
along oreeks, across valleye, along ridgos or naturaL
fire breake, or (c) staggered" settiags and. the leavtnE
of uacut eottirgs ...r
Stookia.g Requireqg!_qr - Slhen stocktng surseys havs besn completod"

and pLattod on sutsrary shoets, the poroent of ful.l stocling is d.otermined.

.*dequato stocking has beon d.ofined as,

8.,. & etand of at Least ]00 estabLisheat Lire
aeedlings per aor6, all of whioh *ro adequately spaced
for aor:sal grorrbh and dsveLoplreat an,d L00 of whioh are
woII distributed. In ter"m^s of quadrat stocking this
woulci rean that thirty peroent of all allaore quadrants
toulcl have to be stocked aad. that at leagt forty per-
eent of att t/Z5O aore pLots wouLd have to ooataia at
least one sstablishorl live seedling.tr

Although tho relatiou of auraber of treos per &cro to stoeked

quadrats le, in a correet sense, not constaat, a slid.iag soal.e relation-

ship has been worked out (7) for average Douglas fir loggod-off land aud
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old btrns carryi.ng varioue eized seedliags aucl sm1l sapli.ngs. ?he sut-

stand.ing prir.ciple of sueh a relationship is that if a high percentage

of tho quaclrats are elaesed as stockod, thero silL be severaL rnre than

one soedling or sapling olr many of the qrrad.ratst and oontrarlwise, if
on\r a srell pereeatage of ths quadrats are Etockod, very few of then

will have uore than the one established. seedllng or sapling.

The foLLowlng tabJ.e is takon from a study of the forest survey of

the Douglas fir region. {J) ?he total nrxaber of seed,Lings wer6 cor.mted

on a Large assorfuent of quadrats on Land of various grades of stoclC.ag

w'ith reproduotion fron oao to about 15 to 20 years oLd. fhe table shows

for four groupiags of stooked quailrats (Cohrm 1), ttre probable uinimm

and maxfumm nu*er of seedl{ags p6r acre (Co1uB1 I+).

?abLe 1. Strmbor of $eodllngs per Stookecl Quad.rat ancl
per.&cre Acoordiag to $tookLng Foreentage

Fe?oE'n6ale-o? - - Eaas6 Er*- H'aIsE"Ea- 
*-- 

?7oE'aE'r6 fi:Eiftfi
quadrats with .firerage
one or luore
established

an:mber of
Average ntlnber and uaximm
of seedlings number of

stocked quadrats per stocked eeedLings
:egalges._ _ __ ge: SoIe: _ gqgdmJ._ _* _ _per_sslg

0to 9
Lo to Vg
l+o to 69
70 to L00

0to d4
25*o 99

100 to 1?l+
175 tn 25o

1.0 - L.2
1.2 - 7.?
3.2 - 8.6
8.6 - ao.h

0- ry
va- v$?Q-wg

L!6o plus



Figure 1"

View qf Saqrle V from
$outhora end of strlp
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& check strip lras run on SarqrJ.e Y, wtrere 18 L/25A aore plots sr6re

taken and seedlirrgs eounted, with a resultant etocking of 8] percent.

An averege of ths J.8 Blots ehows 12.5 seodli.ags por stockecl plot which

ie slightly below the oorryarable figure of L1.7 found, by intorpolatioa

i.rr fable 1.

An intorpretation of percentago of quadrat stooki.n6 is generally

aocepted in the folJ.owi:rg ter.ne !

Good
, tr&d.itru

Poor
Sonstookeit

70 bo \W"
j{o to @%
10 to 19/"
O to 9/"

fhe requlreaent of tbe Coneervetion Aet, that l+0 porceat of the

t/ZfO aore plots and ]0 perceat of the t/tCflO acre pLots be stockod,,

fuLfillE the dofiaition of ad,equato stoeking, that is that thera be

at least ]00 eotablisbed eeecllirys per acr6, L00 of which aro well

spaced, in this ray:

fuO porcent of 250 - L/?5A aore plots = st Leagt 1o0 eeodllngs.
J0 percont of 100O - 1,/1000 eoro plots = st least ]00 soeilLi"ags.

GeaeraJ.l"y, the lg0 pereeat reguirerent rrould ineure at least ]20

seedllngs per Bcre sinoe from Ta.ble Oae, IIO trmroent stocking would

avorage ].2 reedliugs per stooked quadrat.
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DESCRIFTIOI{ OF SAUPT& "CIEEA,S

Of e1 sarqrle quarter sectioa aroes, p are areas on rhieh Douglas

fir was loft ae a eeed sourc6, elther in the form of i;adlvidual seed

troos, or in long cornore, and. on whioh Douglas flr was the dovainant

opocles of reproduction.

?he roaEiaiag 12 saqrlos &re aroas oa shich hemlook is the

douinant renainiag seed eoureo and the roproduced species. lheae 12

sample areas have ar: inadeguate amount of seed sorro€r Five of the

first 9 samples are areas with adequate seed souro€ as Judged by tire

Coaserration Act, a:rd the rere.i-uirrg I+ ,rc areas rrhioh are i.n violatioa.

The first 9 sa.uSrles will be reforred to for the m,jor part of the dis-

cussion to follow. It my be sel.l to poix.t out that the soeningly

exeossive aumber of violations in this group of sarryles is no indlca-

tion of a truo average of vioLatioas of the Coneernation Act, and tJrat

these Era&s are 6ome of the flret that were eut rmder Ure .&ct.

The followiag table sum,rizes the reproduction etatue of the

aroas itr coupliaace and ir. violetion by nrunber of sa4rlesr
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?able 2,&. Stmary of Areae Cut in Coryliance wtttr
ConEorvation Act

f BFe-oT Se6'f,s6uFc6 - * - i - -h6foErrEtloi F{tt[s- - * -,
rtt
s_ Irseg _ logqgrs fig_ _ - :_Sgtisjactory _ nasatisfactogr r

!
Nrnnber 2 2 :

oflLi
Saryles 2 2 !

TabLe 2ts. Sumary of Areas Cut ln YloLatlsu of
Consernratlon Act

Iftr*er
of

Sailgrles

3ablo 2C. Summry of Homlock $aryIos -
.&1L i"n Yiolatior. of Coneorsation Act

$u*er
of

$aznplos L02

A surmary

Aot status, type

the reproduotion

of the first 9

of seod. soljlrco,

status is 6iven

saqrlos whioh includes the Conserrratlon

nunber of seed, treos per acro, and

in fabLe ].
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Sample
I{o.

?abLe J. Seod flource *rrd its Effect on Reproduation
By Saryle Area Nu$ers

-L-EoEe6l+aEi.6f ffie-o? -.*AEnE -of
Act $eed Seod Source

Status $ource {lreee/tc,
or Area-Ac.

Percent Stooked
Re p ro duo t i- on afi6'0ffi 'ffif

or Area-Ac.)-1--
Compliance $T* 2.O

tldtrllg-?n.rarrrl.^u $t & r, z.T + 5.1+ a.rr sI & rc 2.L + 21.h a.n Ix 0.8 f tlt.[ a.n $r a+
Yiolatioa $f 1.2rr sr o.j

" $T & rJ a,7 + li.T *,n $r L.l

$tatnrE i,o. *o.

I
rI

III
IV
v

1rI
rII

?TII
DT

Satisfactory
Uneatisfactory
Ihsatlefactory
$atiofaatory
$atisfactory
llaeatlsfactory
&,satlsfactory
hsatisfactory
Sa

7b
!e
N
61
85
55
l$

W
2l+
L7
15
7b
21
19
L5

* Sf fuLiioates Seed si ISr loag Comers.

have seed. troee as the soed. soureo, and botir have become satisfaotorily

restocked.. SaryIes II and IIf havs both eeed. trees and long cora€rs

as their seed source. I{sither has satiefaotorily restoaked as preocrib-

ed by tho Coneorrratiou .0ot, although both hava slightly more t}aa 2 seed

trees per acre in aaaifion to tire loag coro€rsr $aqrIe IY has a JJ+.}+

acre long eoltr,er as itf m,jor eeed eource and has beoomo adeqr:ately

restocked. Ih arerage of only 0.8 seed trees p6r aor6 wore left on

ths eutover area.

sAlqIE AREAS rN Vrolfftro$

W, VII, iruII atld IX. - Seed. trees remaining oa these ar6as

range in mmbers per atre from 0.2 to 1.2. $aryrle EfII }:ae a loag

eorncr of l1t? aeres i:r addition.to the fenr seed. trees reraai.:alag, but

the totaL of both We"l of seod Eource is insuffioieat. Sa4rlo fX,

although haviag 1.1 setd trees per &cre, has eatisfactorily restocked.
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HEeIIOCfi SS]IPIS8

Slevon ad.ditional sumry sheets of areas in aorthweEtorn 0re6on

were exami,nod for this study, but wore r:ot lnoludect ia the appendix.

The predom:i-aatlng intri:rsic seed source of these areaa sas healock, and

the r"elatioaship between a.nount of saed source aad, hemlock reproduetioa

uas d.ifficult to evaluate. 0n sore, it rflas possiblo to determLne the

€ouree of roproduetion, but irr the aajority of sa.mples reproductioa ha.s

apparently coue fron a source not on the area. lko of these areas had.

l+O-5O Douglae fir ssed treee sad wore ,1-l+O percent stooked, respective-

l;i." wittr henlock reproduetion.

In view of the above iregularities, it was bsLievedi that aqr

ooncluElons dtarp:r with regard to i::triasic seed source ard tho d.egree

of restocling would bo of llttle varuo. ?he distanco ths smlL heilLoek

soeds travel vitren reLsaeed. is fortunate for the baron arsas of rorth-

woet€rn 0regon where heaLock ia orlo of the irnportant oosmpreial species,

but the greater seed. travol conbined rq:ith tlre tolorance of hero1ock lead,

to inoonsistanoies in reprod.r:ctioa, &s ooryared to Douglas fir, that

nako the seed souroe-stockfu€ rel.ationship dlffioult to fir on areae of

150 aeres. table I,r givos such &n ind.ioation.
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?ablo I+. Bolationship of Hersiloek $eed Troos to
Restookifig oa El.even 160 Acrs Areas in
Sortbrrestorn 0re6on.

- -Hear.og{ - -rereBr 
q'i'- j 

-r7]rgog 
g.-plote* 4e}o-at!Igt,

2L

U+

15

5o

T5

21

,b

1b

26

25

80

,1

l+o

2J4

3L

tg

6

I
L'

22

L7

r.8

10

u

L5

0

0

0

0

0

0

5a

I+o

,o

10

L9

56

t3

Ir

2

0

0

0

0

6

15

w
11

*Reproduction all Hem.1oek.
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PERCM{T&GE OF T{SSTOCIG}TG Ii{ REI'&TIOI{ TO I\TTI},{B3R

OF SEED TREES }EK ACRE

In corryaring seed source on areas ia aonpliaace with thoso in vio-

lation of the .&ct, it r,rnas iatorestiag to consid.er sbether or not t'vro

seed. trees per acre 'Fs'ths the rniniaum that 'nrould satisfaotorlly reetock

an area ! years afber logging. X$ars two sood treos er.ough? fiorsr rfflch

botter would three seed trees per aere be?

With the data avaiLablo and by using J40 acre saryIes, it seenpd.

that a fairly accurate arurrrer to these quootious oould be found. fhe

use of 140 aere saaryles was deemed advisable since on the suallor a,roas

were to be four:d a xrcre unlform d.istribution of seed treeg as'woIJ. as a

suaLler vari.ation i:r aunibers of treos per aere. Their use a}so uade

possible the elimi"uation of long corners from the saqrJ.eE which would

havs mde quarter eections useLess.

Seed. trees wero colmtod and. welghtod. ou each of the 21 tracts

selected, and tho avere.ge armber of seed trees per aere on each sraE

cotqruted. thoso were then grouped. into I+ classos of trees per acre

(L tree per acro elass included frora 0 to 1,hl 2 from L.5 to 2.!, etc.)

and averaged. th.e percent of plots stocked, with roproduction was

also com;xrted.

fsbLe 5 is a $uu&ery of the eeed.-treesrper-&cre eLassos, giviag

tho avorage nurober of eeed trees per aore for each sanple used, the

arrerage for the c1aes3 the percent of stocking for eaoh oaryle, aad

the average pereont stocked. for sach cLass. The tabLe also givos the

Loaation of oach [0 acre tract within its saq>le quarter-seotion,

From this infornratioa, the porcent of stocklng of both *re fr/fOOO aore
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Table l. Traes per Acre and Porcont of Stockiag
on hO &cro SampLe Areas.

ST/Acro
C Lass

SaryLe
Su*er

Ioaatioa in
Quarter
Section Sl/here

Poroent $tocked
Size of PLots, Acrost/tooo v25o

IV
rI
w
W

YII
ruI
rrI
\TII

1rII]
WII
lTIII

IX
IX
IX

gw

]sr
SE
SE
MT
SE
ffi
SE
NT
3'r€

t,l5

liw
ssY

SE
.&vorago

1.L 2L
1,O 

'h0.7 L5
L.3 19
a,3 li+
o.2 20
o.1 19
a,2 17 501.,L il+ 751.1 16 50o,1 L5 25
t.3 52 85
0.8 l+y 80
o.5 6 L5

55
7o
lp
5a
)$
5o
79

ONE

IW0

IEREE

FOIM.

I
I

w
IX

M[ !,7 55 55sn Lg 3s 65
s?{ 1.8 e6 6a
l{E 1.5 1b 75

.&verage

Arerage

sg !.1+

SE
$W

I
II

1LII 55

2.6
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quadrats ard the \/ZSO acre plots nere plotted againet the nus&ere of eeed

troee por aore, and curros were drawn as in F'lgure 2.

$ince only two samples ryero availabJ.e for the thrse troes per ecre

class, ard otrly one for the four, such pointE cannot be rogarded as very

accurate, although the three troes por acre poiut is probably elooe to

lts true va1ue, drlIe the point for h trees per acre is qui.te i.::accurate.

The eurrres indicate that Consonration 3ct rquiremeato of 2 sesd

trees per acre to provide stocki.:rg of ]0 6ad h0 peroont, havo bsea lrelL

chosen. ?hoy shovr 2 trees wi3.L prov\de jl pereent stocklng fn /1OOO

acre plots, aad aryIy rmet the requironont la t/glO acre p!.ots stth 69

peroent.

?he ratlo of poreoat stocki.ag of t/e\a aere plots to the percent

of stocking of y'tOOO acre pLots s1ow1y but soreurlrat imeguLarl;r beoome

sraa3.1er, drich sould be logical to oxpeet. By rough approxinatiou, 10o

percent stoaki.ag would occur at about ?-8 soed. treos por acroo In

thoory, both size plots ehould reach 100 porcent stocki$g at the sa:m

tjme and the trerd of the curros suggeste this. fhe stocking of the

sroaller plots inereases at a faster rate and wouLd probably begi-r. to

love1 off Later ttrari tne larger plote.

In salecting salqrle areas, the only 6611"idoration givea was

that seed trees vere the orly seed. souroo. 0ther faotors such as slte,
exposure, sJ.opo, slash conditions, tpe of cover, eto. sere not

considered beeause these saryIes probably cover nearly all of the

ordiae:y conditions that w'i}l be found. la the regioa fron which they

were taken. All.aroas coryl.ied with the state sLash requirerents, and

slaeh ard. logging debris was either burued or, in eases of Iow haaard,

placed on exteneioa" I$ear1y the eutire total area trsod ia the etudy
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has been slash burnod. w"ith varying dogrees of intensity.

It vas mentionod at tho outEet that ona obJectiva of this study

was to find the rel"atioushlp betlneen anrmbers of seed tress and the

percent of stockiag r:nder conditions that aro for:nd i.:a the appLioation

of tira Coase:satioa Act, and. randorn sa:np3.os such as these should givo a

trtrer pioture than carefully layod out eauple plots whsre all conditLoas

are chosffl. It is realiaed horrevor tbat ia applying the resul.ts to ary

conditlons in the region froa which theee sanples srero taken a faS.r1y

large m,rgia of error my be expoctod,

It urae the praotioo on early SationaL Forest tinber saLo areas

to leave a miaim:m of 2 seed troos por acro, but the rosults rref,e Gorr-

eidered uarsetlefaotory (l+i 2), and within tlrc past fetr years the nu&er

has boen increa.sed to 8. ?bis nmber of trees left after logging a good

stard. oouLd, rtpresont a considorabJ.e etm to the private otrnratorn

especlally dur{ng tho preseat porlod of high operating eosts and. 1og

prices.

S EED}J$G ESfISI.ISNMgffT

The ehad,e require:nsnts fsr the estabListrmat of Douglas fir
ceodlty'gs is not usually the same for opti"lnm dovelopmeat of the

seeil,lings. Forest Semice etudies ([) trave shotm, that B treee per aere

provide good restooking i"u. about 10 years. A lar6e esrou:tt of shade is

cast by 6-LO trees por acrs and is benefioial to seed.ling establishxent,

and a sufficient nu:nber of seod trees wiII. probably die ia the first
3.0 years so tbat they woul.d not be f.ikely to regard Ure growth of t&e

ng$r gtand..
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and reproduction on the
e*Et side of Sary1e I.
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Sary1o IfI of 'TabLe ] is very 1ikely an urusual area and not re-

presentativo of gonoral cond,itions. Beproduction is generally reqf Poor

except iu. tho soutlnrest quarter of the quarter ssction shish hae the

fstt€st seod trees of the &.r6a. ?he cutovor portioa of the northeast

quarter is stocked sith 5 seed. trees per acre and ia ! yoare seedli*g

establishmsnt has been yery poor. It does not eeem lLko1y ttrat ! trees

per acre would provido too mrah shade, ard lf this were the oase, re-

stockiag woul.d probably be better €trere the trees are not as fimgrouat

exclud.ing the southuest quarter. If arytiring, this sa,mple serres to

iLlustrato one extreme of tho 1lrido varietion i"a eonditim.e of restoek-

irg to be found withi.n ore quarter section.

A oonception of a s3.ight1y above e?6rage area (ia sLash disposaL

and seod, treo survival) with 2 seed. trees per s"ore re.y be fou::d i:r

$aqr1e I. It is eucpoeed. to the south and,'west wittr slope vary5n6 up to

about 2) Srreout. Brtrsh is fair3ry light on tho uPper part of tho slope

rrtrere fem., Oregoa Bmps, grass and. salaL prod.omiaato. the Lo"uorr or

nreEt sid.e, is ratfrrer heaviJ;r overgroirn in hardwpod. bnrsh. 3he soll iE

rocky orr upper slopes. $tocking uae for.rnd sllghtly bettsr thaa average

aa detex'sir.ed by the above ourse, with the /1OOO acre pl.ots !6 percoat

stocked,, and, tho {gfO aore plots ?l+ peroent stocked.

From controlled fleld teste olrer a three year period, Isaao (3)

for:nd that the lnir!6pp light inteaeity at whish Douglae fir will becom

ostablished ie 20 percent of fuLl overhead f.ight at midday, wen in

tlle conpLete absence of oversrood oorryotitioa. Ee also found tlut Liglt

inteneity resulting i:a the highest percontage of seedllng establishaeat

was 66 pereont of ful} stalight. sleaver aad Clerents (L]) state that'
rtlre seedlings of Douglas fir thrine best at about 5q, *rLL stmshlae.s

Isaacte obseyvecl that shad.e protects t&e seedlings aot only fron
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heat and d.rougtrt, but from frost as well; and that mortality $as lecs in

shad,e of slash aud logs thaa from rLive slashn of vegetation which

coryetes with seed.l5ngs for rnoisture and pLant food.

?he effect of shade is aLso beaeficial iu d,eereasing the rate of

evaporation of soil rcistr:re, although bmeh ard foreet cofirer lose

sater throu6h tr*aspiration from the l.eaves, a::.d the gai:rr if anyr through

doereasing evaporation ie dlfftcul.t to deterurJ:re. ?eets hare showa (5)

that evaporatisn rras !5 percent Less on att area of old grorrbh than on an

open erea that had beea severely sLash bun:sd.

feape*.ttrre of the eurfaoe soil rras the faetor causing Mre first

yoar loases than ary other i:: IEaacts study, and that author elaims

th.at a surfaeo soil temperature of l25o or tnore for several days follorr-

iag gerniaation is liko1y to ki}l seedLinss. Such soil teqrerattres

are not ureolrrnon. o:x op6r!, gray soiLs with air teryeratmres of about 85o,

oven in tlre first haLf of the grolrlng seaeou.

Igaao ligts solL-misturo eontent as the seeond rcst fuuportaat

environmentaL factor governing seedling establiehment.

Siedms.:c (I2) in reproductioa studies ned.e oa tho $bDomaLd Forect

states that eoiL ruoisture playe tho leadir€ role ia surrivaL of Douglao

fir seedLi.:ogs.

fiETGST CACSflTH

Shade from eeed trees is considered to bo a greater detri"uent to

seedlSng grow'th thaa shad,e from brush coyer. Oroe geedllngs havo over-

topped. the bnrsh colr6r, rmhich takes approxS.mately 5 to B yeare for

attair:ment of 2 to l+ feet in heiglrt above tho ground, reapectivoly, on

Site .Iil (I1), tfreir d.ove}opnent is rnreh better thaa it rculd be drerr

estabLished. uader a hea'qt cover of seed tre6s.
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3he mean grorth of eoedli:rgs ila the flrst four years on a fresh

bur:r sith light shad,e was 6.8 inchos, and. on aa o1d burn w'ittr. heary

brush eovor, 2.8 inehes. After overtoppi.ag the bnrsh, provid.ed seod.

trees wore not very numrous, grorrbh could be e:rpoctsd to bo about a

foot per year after a$ age of 6 yoars, &der seod.trees horrever, growth

conti.nuos to be retardod as long as the residuaL treee rouaia. Studies

by Yoeom aad. Sileraaa (i+) o* I{atienaL Forest Land neer BuJada, Oregon,

prod:rced the follonring tableI

Table 6. Height Grorrth of Doug!.as fi.r Seod!.ings in
Relation to STumber of Hesor:ved frees ia
tha O'versood

.&?orage I[o. of ]fiearr Aanual
Iarge Reeernod t Height Growth.
Trees per Acro Inohes

6.&8
5.}]O
V.w

Whe}l there wefe 20 or $ore seod. troos per aore tho grorrth rate

ulas about haLf of what it w:as with 2 trees por aere. rt my aLso be

possible i:r heavy resldual stands that eou4petition occuro froa more

toLera.at species such as hemlock and. eed.ar.

SEED ?REE },IOBTA}JIY

fhe nortality rate of eeed troes left after loggiag is usua}ly

very high. slash fires often kilL or injure them and m,ry in da.ap or

eqposed plaoes are windthrofrn. gttLl others euccurb to bark beotle

attack.

Gr severar Forost serrrioe teet aroau (ll) the aberage ross of

sood. trees on the sLash buraed aroaa i"a l.L to 15 years was 9I porceat,

and on the unburned. areas, ]! pereent. IsEses wore extrernoly varlab1o,

2"?
i.1.,
2a.a
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re.ngivrg from B to 98 poreent. $ore tha:r haLf the losses ocou*ed dur-

i:rg the first ! years. A tlxird of the loss on bu::ned a,reas jilas

attributed to wiad, aad. ovor a haLf the loss on unbumed. ersas was

attrlbuted to wind, Iog6ing, sJ.ash burni-:rg and probabLe inseet attaok

acoorrnted for abo,rt one-quarter of the Loes.

.& study rade by Berry (ff) of the Oregou $tate Separtmeat of

Forestry, shous, in a 60-80 percont cut, a mortality iu the residu*L

Etand. where sLash m,e aot burnod." of 2& percent, and. i.n the eLash burned

areas of 67 peroent.

Seed treos left standlng from a oLosely growll, e?eu-aged sta:od.

norm.l\r hsve E$aI1 crom:.s, end for the firet year or trro bear fow eones,

if any at a1.L. ?his and. the Likelihood of wisd.fal.l ehould be considerod,

ia a plan requiri.:rg seed trees as the source of seed.. It ie ofton the

case, a6 rms borne out la this etudy, that qu:ito a nu$or of trees are

Left aftar loggiag that are not talLied as seed trees because they are

below sizo roquirousnts. 0ttrers are aot ta11ied, d.ue to their appareat

Lack of vigor, but those cam,ot be cor:nted. on to contributo auy soed,

whoreas the rm.derEized. trees quito often do. lhis is shswn in Saqrl.o X

i.n which t&e aunber l+ seed trees (sm.lIer slzo than is raqulred of the

better cls,eEes), aLL hea.look, rero d.eLiberately eounted due to their

uausual\i' large number in relatioa to the throe better cJ.asseg of eeod,

trees. The rru&er for:r seed trees rfore not pLotted oB tho surro,r1y

sheot for th,is ehrdy, but it tras estimatsd that there were about 3. por

acro. Their preserree aay aocount for tho 60 prcent stoekfug on this

area. I{o taLly sf nreber I Douglas fir Eeed" treee rm,s arrai].abLs whoa

this date was asseu&Lod.



il+

SI,ASH B.II*I{ISG

Slash br:rning is genera3.\r ooasidered to be hazmful to the estab-

lishmont of reproduetiou. Its affects on the soil ars vari*ble and.

eomp1ex, and usually detrS:mental, but tho galn in haaard reduction far

outurciglrs the harmful offocts,

0oryarison of reproductioa on Tl burned and &1. rxrburned treas (l+)

lldicates that 7 years after loggeng the bur"ned areae'were 25 poreent

stockad. and the unbur:red. !0 percent etocked.

The tiue of eeod fal-l is iryortant rhen associated with sLash

buraing. Whetlr,er ttre seed fa1l oscurs before or after the bura, aad,,

ryhether or not the burned. surfaces &re suitable to seed,l.lag eetablishffint

ffi.y rearr the difference betsreen suocess or failure of a seed of,opr
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ISIIG COANEBS ys. SEED fREAg .6S

A SEED SOI]RCE

In formulating the disoussion of tlris problea, eonsideration wiLL

be givea sanples rr, rrr, ff and lirr:. all have as part af thei.r seed

source a Long eorner or uacut tinber in som form. theee saqlles are

too few, horirever, to provide a basis for positive conclusions, but they

are Lndisative of sertai"lx cenditions.

Saq>}o II is no*rly ideal for suoh a disauesion, for on it are.

oxamplos of both tlrpes of eeed. soilf,co. On ths weet hal"f ara j22 seecl

trees, or i1 per acro, which have restooked, JJ.6 poroont of the /rooo
acro plots (requiredr ]0 percent), and 6g perceat of the t/e5o aere

pLots (requirod: l+0 peresut).

On the east haLf, a long coraer

oenter of the 80 aeros. Siace I aEros

Ure Act to restock 160 acr6s, this 5.1+

acrss of bare Land. Aotually, ! yoars

of the t/woo acre pJ.ots had restocked, aad. LL.Z poraont of t]ne VeSo

aore plots. !,Lthough this is a good sizod loag coraor it hae faU.en

short ia providiag seed as corryared. to tho seed tree sido. fhe site

ean bo expectod to bs tho ea"s€ over the ontise quarter seotion aB catl

the exposure, which presumably is southeastern, jud,giag by th,e stroaa{

in the southeast oorffr. slaeh conditions rey Bryr and. before burn-

ing, sLaeh ssould. have been soueurhat heavier on tho long eorner side.

It is possibJ.o that a npre intoxse sLash firo ou tlr-is side eouLd have

i.npaired, tho soed, bed cond,itions. rn addition to the long corrror oa

ttre east half, arc 97 seed tress, and it is interesting to note that

of 5.1+ acres was lefb in the

of soLid tinber are required by

acr6s should take care of 108

af*Ler Loggiag, oaly [.fu porcent
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wtrere there is a stocked pJ.ot tlrere is a1so, nearby, a Broup of seod

treog.

Sarple III is aot a reprosentative saqrle. It tvaE briefly d,iscass-

ed under seedling establishmont.

gorr$rLe IT is aaother area urith a Long oorner as seed souroo, but

results are iryossible to om,luate in this caso since tho strip adJaoent

to the long oornolwas not oolplotely n:n. Rostocking in the southrrest

cor:nsr is nor:nu,l for the nu$or of Eood troes growing there, thus dis-

crediting the long corner as a, prolrid.er of artrr seod,,

The lor:g oornor irn Sa.lry1e 1II1I ray be responeibl.e for the stockod.

pLots on the two strips betwsen which it is locatod. Sithout croditing

the ssed treos in that vicinity for ar;r reproduction, restooking is

stil.L poor, at least oa the atrea surveyed; the ad.jaoont quarter sectioa

on tho east :nay have reoeivod. soroe of tho seod.

c0$cl;risroNs

Froa tho few sary}es used hero it appoars that, w,fthin tho first

! yoars, 2 seed treee provide nedirrm stocking whiLe tlee rasultaat r"e-

produotion froa ! porcent of the origlna} timbered area left il long

corners is negligiblo. One reason for such a d.ifferance rely be due to

a faster rosponse of seed. trees in d.evelspi:rg fuL1 crorrns than would

occur with trees on the por5:notor of a loag corner or seed block, sincs

the latter are stiLl receiving crown corryotitiotl oll one side.

It is evidon& that the seod diebursing quality of a long corner

or seed block is dopendent upon its perimetor rather thaa area, and it

would. eeem that a gain in perimetsr rsouLd bo rnoro economioally aocoltsrlish-

ed by cutting irrogular borders on seod bLocks rather than incroasing

tho aroa whero area is a liuiti:rg factor. Doubli.:rg the aroa of a

circLo or rectangle ineroaees the porlnoter only about L.L tims,
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By 1/1000 Acre Plots
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Total Plots Stocked
Per cent Plots Stocked .
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OREGON STATE BOARD OF FORESTRY

STOCKING AND SEED TREE SURVEY SUMMAI}Y

Area Township .. ,f5....... Range "....d..F-....-.-. Section .....2.?-........ 160.........N...d-.

Opera

STOCKING

By 1/1000 Acre Plots

SampJ.o ]To. II
40 ..-.-._-....."....

;^;; E;i/-tc,

Total No.,Plots .

Total Plots Stocked .

Per cent Plots Stocked .

2.?..5_

-nf
2_/_.{

By 1/250 Acre rPlots

Total No. Plots
Total Plots Stocked
Per cent Plots Stocked

ltq .s r * S.t 4o af z.c-- iptt tnCot>t ?'aace

SEED TREES

I No. Trees I wt. vatr"weisht 
I "" other I ,u other
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OREGON STATE BOARD OF FORESTRY

STOCKING AND SEED TREE SUR,VEY SUMMAEY
Samplo IlI

Area : Township
M 4-.X./.A

aanee .".4.8..........
...---.-.--..--.-.-.-.. Done

Opera (z-arr*r-.-- Z t //c.r.6a-c4 (a r.p,
STOCKING

By 1/1000 Acre Plots

Total No. Plots .

Total Plots Stocked
Per cent Plots Stocked .

2"24.
..13-j..
10,6_"7

By 1/250 Acre Plots

Total No. Plots
Total Plots Stocked
Per cent Plots Stocked



No. Trees I Wt. Value
DF Other I DF Other By 1/1000 Acre Plots

Total No. Plots .

Total Plots Stocked
Per cent Plots Stocked .

J-.A-:*l
.6.7- I

e2-,t I

I

By 1,/250 Acre lPlots

Total No. Plots
Total Plots Stocked
Per cent Plots Stocked

._5..../_._.

*7.2.--
62.,.2



OREGON STATE BOARD OF FORESTRY

STOCKING AND SEED TBEE SURVEY SUMMARY

Landowner

By 1/1000 Aere Plots

Total No. Plots . ....7-*-
Total Plots Stocked .J:--3-.
Per cent Plots Stocked . -2.4-..

By 1/250 Acre lPlots

Total No. Plots
Total Plots Stocked
Per cent Plots Stocked

.".t..{-.

./,f..
a3_.



OREGON STATE BOARD OF FORESTRY

STOCKING AND SEED TREE SUR,VEY SUMMAR,Y

rownship ....5-5. "... Range ..4 E-. section J-.1......... 160.....5..8-.
SampJ.e trfI

STOCKING

By l/1000 Acre Plots

Total No. Plots .

Total Plots Stocked
Per cent Plots Stocked .

By l/250 Acre rPlots

Total No. Plots
Total Plots Stocked
Per cent Plots Stocked

._.4Q.44
{5_.

No. Trees I wt. vatue
DF Other I DF' Other

I

l3
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Total No. Plots . J-J"e-
Total Plots Stocked ....6.t..
Per cent Plots Stocked . /r'Ad

By 1/250 Acre Plots

Total No. Plots
Total Plots Stocked
Per cent Plots Stocked

By 1/1000 Acre Plots
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Operator

OREGON STATE BOARD OF TORESTRY

STOCKING AND SEED TEEE SURVEY SUMMABY

Township 5-.5-..... Ranse ....4. E .. section J-8-. $0.....-........U.8.
Sample t/III

Area
Meth

By 1/1000 Aqe Plots

Total No. Plots .

Total Plots Stocked
Per cent Plots Stocked .

By 1/ o Acre Plots

Total No. Plots
Total Plots Stocked
Per cent Plots Stocked



OREGON STATE BOARD OF I'ORESTRY

STOCKING AND SEED TEEE SURVEY SUMMARY

By 1/1000 Acre Plots

Total No. Plots . e).e.
Total Plots Stocked . L//
Per cent Plots Stocked . Jl-,?

By 1/250 Acre lPlots

Total No. Plots
Total Plots Stoeked
Per cent Plots Stocked

No. Trecs J Wt. value

2

1

0.5

I

I



Form 49A--4-46-2M OREGON STATE BOARD OT TORESTRY

STOCKING AND SEED TREE SUBVEY SUMMABY

STOCKING

By 1/1000 Acre Plots

Total No. Plots. . aea
Total Plots Stocked /.2/---
Per cent Plots Stocked . 3"{,Z

Area covered: rownship ..,f...N........ Range .../e.I?-.. section ,y-W{: rcl.-.fl-!Y-. ff.llI .I

SEED TREES

I
II
UI

By l/50 Acre lPlots

Total No. Plots
Total Plots Stocked
Per cent Plots Stocked

ro/ // l/e;zz /a

No. Trees I wt. Vatue
DF Otler I DF Other

,/.a..... .../-..
.3.....- -/.7-...

..../.2_.. ..../_....
__.-t.... 3..*_.
./.8- 3.f... I zr-.. ,3./...




