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CENTRAL ZONE TREE IUPROVEI{EM

Cooperatlon betrreen all Tree IEploveEent groups was a promlnent feature this
yea!. lhe Central Zone had no full scale plantlng efforts scheduled. The
North Zone had their lalgest program ever, Central Zone supplled 1-2
supervLsors for 3 weeks to astabllsh evaluation plantations on the Mendoclno
Natlonal I'orest. Later ln Ehe year aft€r the release of Central Zone ternporary
enployees, North Zone reclprocated wlth their help durlng the sortlng at Ehe
Chlco lree I[proveEent Center. Ponderosa pine and Douglas-fir stock were
Eorted for plantlng ln the sprlng of 1991 in the central Zone. Earlier ln the
year North Zone had asslgned petsonnel to the Rust Prograro for scorlng sugar
pine seedlings to identify MaJ or Gene Reststant sugar pine parenc trees. These
are Just a few exanples of how Ehe Zones and the Chico Tree Inprovenent Center
cooperate. A valuable sharlng of equlpnent, displays, techniques and ideas
also take place. This cooperation contlnues to be an essential part of how we
get the Job done.

Central Zone selection crerds began the year finishing white fir Breeding Zone
3. fhen a new specles and area were tackled, Jeffrey pine BZ 1 enconpases che
east slde of the Plunas and Tahoe National Forests, Much of thls area
represents productivity classes that are conparatively low to west-side Sierra
tlxober types. Horrever, Ehe nearly 900,000 annual seedling needs projected and
reported to the Regional Geneticist in l-985 nake ig deserving of a progran. To
date 59 selectlons have been uade. AddiElonal efforts were raade to relocece 45
MGR parent sugar pine and evaluate thexo as superior trees. Cone crops in all
but sugar pine lrere virtually non-exlstant. Sclonrrood were collected frorn
white fir, Douglas-fir and sugar pine fron both the field and orchards
belonglng to the USFS and Tree IrproveEent Assoclaclon nernbers. Pacific yew
r.as another new species, It provlded an enJ oyable learning process wh11e 5
staads rrere saropled as part of range-wtde UStr'S effort.

There were nany acconplishDents and challenges net by the Rust Resistance
Progra!. A petitlon to IlgE sugar ptne as a chreatened speclas lras sent to Ehe
StaEe Departnenc of Flsh and Cane. As oost of rhe che grorring stock of chts
specles ls on USFS land, our agency rras faced wlth addresslng each of che
concerns offered ln che petitlon along wlth the CDF. Though tlne eonsuulng it
proved to enhance the already strenghcening cooperaElon taking place between
the USFS, CDF, Unlv of Calif, privare lndustry, speclal inreresE groups and
Ca1lf Dept of Flsh and Garae. lrlth last years Sugar Plne l{orkshop ir provlded
another opportunity to disperse lnfornation and display the already latge and
growing effort to manage with Bllster Rust. An exanple of this is thaE the
sugar pine crop uas taken edvantage of by eollectlng cones frou nearly 3103
candidate trees lrithin the Region for evaluatlon of MGR and "Slow Rust,,
leststance, Lest sprlng, 4188 seedllngs rrere planted at the Happy Car[p
Outplant Slte for evaluatlon of slos rust resistance. A greenhouse was
constructed and will be finlshed soon. In the nean tine ic houses sone of lhe
80,000 seedllngs fron 1325 candidare rrees ro be evaluared rhls wlnter for MGR.



EstallshDent of both the seed orchard and clone bank for Douglas-fir Breeding
Zone 7 rere begun. A PSw project slth Jack SteLn on ponderosa pine seed insect
"Life Table' has noved into the daca analysls and evaluation phase. An
adlElnistraElve study of ponderosa plne polltnation was also conpleced at
8oresth111. Adrinistlative studles at Badgelhll1 included "bark scoring" to
teduce sugar pine graft rejectLon and a coopl€te survey of sugar pine cone,
conelec and pollen productlon by ranet.

Personnel with the CZTI and Instltute of Forest GenetLcs hosted an afternoon
fleld sesslon for the callfornla Tree Inrpovenent Assoelation. We also
partlclpated wtth the Placerville Nursery ln the Arbor Day celebration ac which
Reglonal Forester Paul Barker announced hls "Nes Perspectives" Ranger
Distrlcts. lleEbers attended and 1n some cases Bave presentations at Ehe IrFGA
neetlng in OlyEpia, IUI?O Populatlon Genettcs of !'orest Trees in Corvallls and
Servlcewlde l{orkshop for Tree lnproveoent and Silvlculture in l.Ienatchee. The
Sugar pine progran rdas invited to a poster session in the Region-5 Biodiversicy
llorkshop 1n Spokane. czTI was also represented well at the Region 5 l{orkshop
for Vegetatlon Managenent and GENE. l{ost Eenbets of CZTI and the Sugat Plne
Genetlcs PrograD (SPGP) now hold FlrsE Responders or Advanced lst Ald
c€rtlflcaces and CPR cards.

transltlon contlnued lrlth the loss of Steve l.lltkolrski who is nol a lrashlngton
Office ltason rrlth the Callfornla Departnen! of Forestry. Steve is sEaEioned
ln SacraEento but hasn't foresaken us. He concinues to provide consulcacion
and has sBt up Bro new PC systens recently purchased.

Three ner faces are no!, plesent. Rose Loveall-Sale who has taken Karen Lee's
forner dutles rrith a dlffelent positlon description. Rose's background in
hortlculture and plant physiology will be lnvaluable in the Rust Progran and co
the extent posslble in the orchards. Clara Dair ca!!e to us fron the sequola
Natlonal Forest to assuEe Pa[ Bornan's positlon. Her expetlence as an assltan!
CulEurlst w111 be valuable to boch selecElon and progeny work, At Foreschlll,
Loretta Colln fllled a recently cleated posttlon. Travls Reld retired after
Eany dedlcated years.

Ralph Sanders has returned and has taken up where he left off ln progeny
testlng. Ralph applies his skl1ls in progeny t€st naintenance. He is
irrvaluable wlth naintainlng or even bulldtng equipment ne need for different
tasks. He has also procurred nany valuable ltens frou surplus for noc only
CZTI and the Rust Proglan, but Foresthill, CTIC and NZ.

The SPCP has hosted tno volunteers fron Geroany. Andreas Schuck colleeted data
on the perforuance of the sugar pine in the progeny tests for his chesls, This
sork has provlded the region rrlth 5 new selections for Slow Rust. Malken Bruhns
lras lriEh us for tco nonths and uas an asset during the cone receiving season.
There were Eany other detailers floE Forests thaE helped during the scoring.
I{lthout theE, the Job would not have been accox0plished.

I hope, rre can conEioue to plovLde posltive challenges and interest for all
stacloned here at the Placervllle Nursery and Foresthill. For ny parc I
couldn't be happier worklng lrith this group of people,

Safiya Sanman
Progran l.tanager SPBR

PauI Stover
Zone Geneticist



ACCOI{PLISHMEMS AND PIANNED ACTIVITIES BY BREEDING ZONE FOR CENTRAL ZONE
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PONDEROSA PINE

ACTIVITY
SPECIES

ZONE
PP

BZ-2*
PP

BZ-4
PP

RZ-3
PP

RZ-21
PP

BZ-30

SELECT TREES

COLLECT SEED

SOW SEED

SELECT SITES

PREPARE SITES

OUTPIANT PROGET{Y

COII ECT SCION AND GRAET

PIANT CLONEBANK

PIANT ORCHARD

USTS TREES SELECTED

CO-OP TREES SELECTED

IB'EES IIITH SEED (nin 100)

1?EES I'MESTED W/SEED
(min 400)

TREES SOIIN THIS YEAR

SITES SELEqTED

FAUILIES OUTPI3NTED

CLONES ESTASLISHED

6

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

91

87 -?

91

?RB

202

c

c

c

c

c

c

?

?

?

c

c

c

c

c

c

91

224., 2L7

6

132* 138 t32

1

92

91

141 L82

?

131 135

58

?

??4

97*1H

4/4**

90

1s9

465* 5

18s 182

t76 183

* North Zone included
** Sets 1&2/sets 3&4
:wot lngtqlEs gl llf
RB Planned origlnally for surrendeted Red Bluff site

?
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SUGAR PINE

AClIVIT'!T
SPECIES

ZONE
SP

BZ-31
SP

BZ-4
SP

BZ- 5

SELECT IR"EES

COLLECA SEED

SOII SEED

SELECT SITES

PREPARE SITES

OIITPIANT PROGEI{Y

COLLECT SCION AND GRAFT

PLANT CLONEBANK

PLANT ORCHARD

USFS TREES SELECTED

CO-OP TREES SELECTED

TREES WITH SEED (nln 100)

TREES I'NTESTED W/SEED
(ntn 400)

TREES SOWN 1IIIS YEAR

SITES SELECTED

FAMILIES OUTPI.ANTED

CLONES ESTASLISHED L7

484 707 242

89 88

c

91

?

?

?

?

76-?

7 6-?

?

L25

10

L7 2**

108,hk

c

c

,)

?

?

?

c

91

?

?

?

?

89 -?

89 -?

?

2L3

34

154

123

?

87 -?

89 -?

L8Z

2

158

127

4

45

210 55

RIISP TEST '**
TREES RESISTANT r*! 61

* North Zone lneluded
* Includes sone Sho$alter selectlons
*H AIl trees screened to dete
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IIHITE FIR AND DOUGIAS FIR

ACIIVIT':T
SPECIES

ZONE
wr

RZ-L
!,F

BZ-2
WF

BZ-3
DF
RZ-7

SELECT 13,EES

COLLECT SEED

solf SEED

SELECT SITES

PREPARE SITES

OUTPIANT PROGEIIY

COLLECT SCION AND GRAFT

PLANT CLONEBANK

PIAN? ORCHARD

USFS TREES SELEC?ED

CO.OP TREES SELECTED

TREES IIITH SEED (nin 100)

TREES I'NTESTED IIISEED:
(nin 400)
(nin 800)

TREES SOI{N IHIS YEAR

SITES SELECTED

FAMILIES OUIPI.ANTED

CLONES ESTABLISHED

c

87 -91

92

c

89-91

93

87-91

88-92

88-92

2L3

20

101

c

9L-92

93

9L-92

92-93

94

9L-92

92-93

92-93

199

c

c

c

c

c

91

c

90-91

90-91

70

198

62

c

c

c

c

c

c

c

6

c

107

189

44

86 3

4 3/2**

63 /L43**

188 L04/L7!**

18

197r.

l/6**

46 /L53**

65 /L33**

1

0

*
*

Includes Prlvate IndusEry
Eoresc Servlce/Privace Indus cry
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JEIITAT IINE

ACf,IVIfl
SPECIES

zo[E
JP

BZ-1
J?

R2-2
JP

B2-3
JP
RZ-4

t

L

t

Y

Y

v

v

V

SELECA TREES

COIJ.EGT SEED

SOg SEED

SELECT SXTBS

EREPARE SITES

OI'TPIAIII PN,OGBTY

COIJ.EGT SCIOI{ AIID CRAItr

PIATIT CI.ONEBANK

PIAM ORCHABD

IR.EES SELEGTED

co-oP ta8Es SEI.ESIEI)

TREES mtr{ SEID (rin 100)

TREES I'I|TESTED g/SEED:
(rlo 400)

IREES SOll(I THIS IEAR

SITBS SEXACT@

TBEES q,tPlAITED

CI'trES ESTABLISHED

90-93

9L-94

95

92-9t

94-95

96

93-94

94-95

94-95

69

93 -95

93-96

97

94-95

96-97

98

93-96

96-97

96-97



SELECTION/COLIECTION



1990 SELECTTON/COLLECTIoN ACCoUPLISITMENTS

A. SelecEion of Superlor Trees:

In 1990, Central Zone Tree Inprovenent concentrated their selection efforts
in JP-l, resultlng tn 59 Jeffrey plne selectlons. Ir addlrlon, 4
selectlons were uade ln WF-3, end 45 reslstant sugar plne selectlons were
located ln che fleld. Of these 46 sugar pines, 44 were neasured and
tagged, one lras dead, and the last had an ldenclcy probleo to be
lrrvostlgated prlor to tagglng. Seven of Ehese lrees \rere Eeasured and
tagged by Duane Nelson at Placerville Dlstrict, In all, Tree Inprovenenc
clers dade 110 selectlons in 92 crew days, averaging 1.2 selectLons per
cre!, day.

Of the 59 Jeffrey plne selections, 27 were inspected in the fleld. Sone
ueasurenenE problems, in ages and helghts, were discovered in the early
lnspectlons. The age erlors lrere due to conslderable slowing of the growch
rates tn the last 10 to 30 years, resulting ln very tlght spacing of growch
rings. fhls probleu was corrected uslng hand lenses and closer serutiny.
Ttle helght Deasurenent problens were attrlbuted to one tenporary enployee
and was corrected wiEh addltlonal trainlng and close roonitoring. Because
of these probleros, all Jeffrey plne selectlons nade up to that polnt were
checked and reevaluated by the cre\rs. This resulted ln some selection
changes but no r6J ections.

1990 Superlor Tree Selection

SDecleE Breeding Zone #Selectlons #Inspected #Rej ected Net SelecEions

WF 0

0

0

3

1

4

68

72

0

27

27

4

68

72

JP

TOTAL

B. Sclon Collection:

The naj o! sclon collectlon effort was in [JF-I, PP-4, and rust resistant
sugat plne. Fleld collections were nade from 42 selections in I,lF- l and
fron 1 selecclon in WF-2. Collectlons nere also roade fron 45 clones fron
ilF-1 and 43 clones fron WF-2 ac the Badger Hill clonebank.

Field collections were also nade frou 18 PP selections Ln BZ-4 and 2 DF

selections Ln BZ-7. In additlon, sclon was collected f,rom 11 PP clones ln
the Fiberboard (L-P) clonebank at Sonora.



1990 Scion Collectlon

Specles Breodln8 Zone #fr6€s Coll€cted *Sclon Collected

ITF 1(Fs)
1(PRr )
2(Fs)
2 (PRr )
3

Subtotal 1558

3(PRr)
4

95
3

43
1
1

t41

t329
48

L37
L2
t2

PP 11
18

29

98
148

Subtotal

SP

246

3

4
5

10
26

6

51
224
42

subtotel 3L7

DF 28

TOTAL 2L6 2149

G, Yet Collections:

Durlng 1990, Central Zone personnel were iavolved in the range-wide effort
to s61ect representatlve crees of paclflc yew and collect bark, sc.loolrood,
and vegetatlve naterlal for taxol testlng and propagatlon. Ile selected
five staads on three forests and collected naterial frou three tlees in
each stand.

1990 Yer Collectlon

Forest Dlstrlct # of Stands Trees/Suand

Plunas

Tahoe

Le Port6

Downleville
Foresthill

Eldorado Pacific
P1acenrl11e

42

7 2

1

I
1

1
1

5

3

3
3

3
3

TOITAL 15



D. Cone Collection:

The only good cone crop 1n 1990 was on sugar plne and nuch of Ehac rras hit
hard by squlrrels. Of the 19 sugar plne selectlons bagged ln the sp!1n9,
only alne were collected. The renainlng 10 lost their crops, oalnly to
squlrrels. Central Zone personnel were also able to asslst Placervllle
Dlstrict and Calaveras Dlstrlct, by bagging and coLlecting cones on
reslstant sugar pine. This effort resulted 1n the collectlon of 17 bushels
of cones for P1acervllle and 10 bushels for Calaveras. We also provlded
assistance to Oroville Dlstrlct, collectlng several bushels of Douglas-flr
and galnlng valuable spur cliubing expefience.

Wlth consldelable help froo Placervllle Nursery folks, Central Zone and
Sugat Ptne Progran personnel processed 53 snall seed lots fron the Badger
Hill clone bank and 2247 sugat pine and rr€stern white pine selections for
scteenlng,

1990 Superlor Tree Cone Collectlon

Species I Breedlng Zone | #Trees Collected | * Bageed lotorrL/ l*toss

SP

TOTAL 19 10 53r

V N,-b.t of trees that had been bagged Ehac rrere lost Eo squlrrels,
abortl.on, ecc.

E. Pollinatlon:

In 1990, white fir pollen was very scarce in BZ-1. Po1len was collected
fron only one superLor tree. fhe fenale flower crop lras virtually
non-exlstant, so no cross -pollinatlon was done.

In BZ-3, nore po1len ras found, enabling collection fton three suPerior
trees. The fenale flower crop rras scattered and not lrorth the considerable
effort necessary to establish crosses.

1990 Pollen Collectlon

specles RZ # of Trees # of Bags

!tF

3
4
5

2
1
6

9

0
0

10

2
1

15

0*
0c

63r

1
t

1
3

2
5



F, Couputer llork:

tlork on growth proJ ections based on progeny test data Ls nearlng coEpletlon
and looks very ptoulslng. fhis was done using tlro growth. uodels, SISIUM-1
on PC and CACTOS on DG, rather than PROGNOSIS as lras oliginally planned.
SYST[)}!-I ras deslgned to gro$ soall trees, especlally ln a plancation
erwl.ronnent, Neither CACToS nor PRoGNOSIS handle growing snall trees very
well .

SYSllrU- 1 ras used to grow trees, uslng progeny test data floE Set 4 at
Badger llil1, to s sLze that would b6 bette! handled by cAcTOS. CACTOS was
used because: 1) lt ts nuch easler to work ulth and to adJus! DanageDent of
a stand than PROGNOSIS and 2) 1t projects dlaDeter grorrth fron height
growth, rhlch is the Eore hetltable tlait and bette! representE our
expectations ln a nanaged stand. PRoGNOSIS projects helght growth fron
dieneter grolrth.

Results of this rork ri1l be presented at the Tree luprovenent annual
Ee€tLng and w111 be rricten up for distributlon wlthln the reglon.



1991 SELECTION/COLLECTION IIORK PIANS

A. Seloction of Supellor Trees:

Selectlon for 1991 w111 focus on JP-1 and on contlnulng to locate,
Eeasure, and tag dlstllct sugar pine selecClons that prove to be
reslstant. lJe wll1 select fron 50 to 80 Jeffrey pine, dependlng on
the lEpact of reslstant sugar ptne and che arount of tlEe that a thlrd
crer, can be utllized for selection.

llhile doing cone sulirrey 1n I{F-3, enough nortaltry could be dlscovered
to rrarrent addltional selectlons. If this is deterrolned early enough
ln the season, soEe selectton work could be dlverted frou JP-l to
!IE-3, especlally lf a good cone crop 6xlsts 1n WF-3.

Selectlon Needs by Bteedlng Zone and Seed Zone

SPECIES BZ
SEED
ZONE

#
SELECTED

#
NEEDED

YEAR
PI.ANNED

JP 31
38

1 523,771
525,772

TARGET

100- 12s
100- 125

200 - 250

91-93
91- 93

BREEDING ZONE

69 -94
62-87

U
# IR,EES TO COLLECT

69

TOTAL 59 131-219 91-93

B. Cone Collectlon:

Itigh prlorltles for cone collecElon tn 1991 are wF-l, including locals
and crosses, for progeny sowlng in 1992, the few renalnlng uncollected
sugar plne ln BZ-3 and 5, and JP-1, especially in SZ 523 and 771 where
seed ls needed for lsozyue testing. A few cones fron sone DF-7 trees,
needed for isozyoe cesting, w111 be the hlghest prlorlty. Cones fron
IIF-3 w111 be collected lf tine and cone crops allow. Sugar and
Jeffrey plnes w111 be bagged in che Sprlng Eo allo!, concentraElon on
other hlgh priorlties ln the FalI,

Cone Gollectlon Needg

SPECIES

JP

SP
15

108
L99

DF

TOTAL 404

y Total nunber of selections that do not have adequate seed on hand for
Eestlng as of L2/3L/90. Actual collectlon w111 be less, depending on seed croP.

6

1

3
5

1
3

7

5

WF



C. Scion Collectlon:

Scion collectlon w111 d€p6nd on lrhst roocatock ls avallable. Top prlorlty
wl11 be to flnlsh f1Illng out tho IfF-l sead orchald. Sclon w111 also be
collected fron rust resl.stant sugar plne.

D. Field Polllnatlon:

t'ield pollination of whlte fir Ln RZ-L wlLl be continued to provide
controlled- crosses for tncluslon ln the l{F-l prog€ny cest, Slnce thls is
our last opportuntty to get crosses before sowtng ln L992, a strong effor!
w111 be Dade to establlsh severgl closses ln order to lncrease ou! chances
of collectlng enough seed for the test.

E. CoEputer llork:

The corpletion of the first set of grolrth proJections based on progeny daca
leaves a nunber of lrays to go lrlth thls oork. The fllst and Eost obvious
direction to take this rrork is to do slnllar proj ections for ocher
plantations ln diffelent breeding zones or on dlfferent site elasses.

Another very inportant project would be to run the ssoe data through
PROCNOSIS, uslng the san€ stand nanageuent developed in thls flrst project,
in order to coEpare the results fron both CACTOS and PRoGNOSIS. Thls is
inportant because the data base that CACTOS rras developed fron only excends
dosn to the uppe! Scanlslaus, uaklng the use of lc quesclonable for slces
further south. Ic ls llkely that PROGNoSIS ntll have to be used for those
southern sites. As of, yeE, nobody has done coDparlsons of the Euo Eodels
and reported che results.

In addltioa, econoElc analyses w111 be run on these glot th projectlons co
deoonstrate the value of uslng these tree lEproveoent stratagles at Ehe
distllct level.



PROGENY



I{AJOR PROGENY TEST AcCOI,IPLISHI,TENTS I99O

1, SLte selection:

Contaet wlth the Forest and Dlstrlcts has begun for rrhite fir,
Breedlng zone 3, One posslble slte ls in a burned area on the
Creenhor"n R.D.

2, Slte PreplDesign Layout:

PP RZ-4oF BZ-7r The four ponderosa ptne sltes, and the Douglas
flt stte have been slte prepped and four of these sttes have been
sprayed rrlth herblcldes. A11 but Nobe Young have been flagged and
are leady for plantlng Ehls sprlng.

WF BZ-1: Trro sltes are teady to be flagged. One slte needs stump
renoval and one site needs logging.

3. Plantlng/Sorting:

-Planted four sltes on the l{endocino N.F. for the North Zone tree
inprovenent, This was acconplished in three weeks because of
dry1ng solls, fast reschedultng by Sceve Laws and good plancing
crews. Thaaks ! to everyone lnvolved.
-Plantlng and sorting of a "Brush CoEpetltlon" study (a
cooperatlve study ulth Pslr-Reddlng) ras accoroplished by the
Central Zone Tree ftnprovenenc and the Ceorgetorrn R.D. See
appendlx III.
-Seedlings were sorted inEo Ehelr test deslgn for ponderosa pine
BZ-4, sets 3,4 and Douglas fLx BZ-7, sets 1-5 at the chlco Tree
Irprovenent Center.

4. Thlnning,/prunlng:

-PP RZ-2,1 sets 1,2 and 3 for all elght sLtes were thinned this
yea! except for Foresthill which was thlnned last year. The PP

Aspect study on the Eldorado N.F. was also Ehlnned
-After thlnning Badger HilI in the spring of 1990 we experlenced
an Ips attack whtch ki11ed 115 crees, mainly ln set 3 of rhe
ponderosa plne. other areas chat $ere lhlnned and chiPPed at
Badger Htll rrere noE affected by thls attack.

5. Maintenance:

ltonlng (9 ac): At the Insklp slte the brush was oowed along Ehe
rrest side to facllltate fire control. At the Challenge siEe sorne

sturps lrere cuE flush lrlth the ground and sets 4 and 5 lrere
uowed .
Rotot1l1lng (5 ac): Rototllled the nel Barnes Mtn slte before
flagging for sita prep and 5 blocks at the uhite flr Grusher
slte. l{e tried to rototlll the renaining bear clover at Nobe

Young but due to equlPnent fallure could not acconplish iE.



Eelblcl.des (29 ac): A11 four new Ponderosa plne slces and one
rhlEa ftr sl.te lrBre sprayed rrlth eicher Glyphosate or atraztne
thls year. Ttre brush conpetltlon study was the only other test
slte sprayed thls year.

Gophe! baiting was done at Kalranaoi, Crusher and Jalrbone.

See the accornpanying table for speciflc plantatlons and sets
recelvlng nalntenance.

6. Data Collection: (24,200 trees)

l.fhtrd Year H€lghts and Condltlons
ghice flr BZ-2

Crusher, Jawbone (14 blocks) Secs 1,2,3,4

2. Seventh Year Heights and CondiElons
Ponderosa pine BZ-4

Barnes Utn, Happy Gap, Dog, PectlE Secs 1,2

3. Flfteenth Yee! Heights, Dianeters and Condltlons
White fir PROVENANCE

Colto rood Set 1

IJhtte flr Seed tlee BZ-1
Foresthlll Sets 8,9

-Other W!' sl.tes lrere revlerred for vlabilicy r,rlth only one site
being of interest on Sopher-Wheeler Iand.
-Site Eonltoring and data collection at the Brush Competition
Study lras done throughout the season collectlng deer browslng
danageTheight reduccton, flre danage and checking on Ehelr
general heelth.
-A11 Ponderosa pine "moved" tlees for Sets 4 and 5 of breeding
zones 2 and 3 were tagged for ease of data collectlon.
-The data for ponderosa pine BZ-30 (Central Sierra Assn) has noE
been received as yet

7. Coloputer work:

A llfetlne of conputer lrork and data analysis remains as we
contlnue to add Eole daca Eo the pl1e. I{e started dolrn the road
of data analysis when we hired a data nanager last year. He was
able to set up ou! PC's and worked out SAS data runs (neanranks,
varcoups ete.) for progeny test daEa analysls. Various other
plogratls have been revieued for use lrith the PC. Quatro Pro was
obtalned for its graphlcs and spf,eadsheet capabilities.
D470 ras also purehased as a alternative to Dc-Connect and
sT-400.



Pau1, Bruce and Safiya Eook a crash tralning sesslon fron SEewe
ln order to learn how Eo run the PC and SAS before Steve
transferred. Bruce has Eaken soDe oracle tlalnlng and we now have
three data base clrpes (Supertlee, fandat frou SAS, end clonestat)
on the DG fron ohlch varlous leporcs can be run rnerging all chree
data bases lnto one report. See appendlx I.

A11 of last year's data on 118,000 trees rras keyed lnto the DG

aad block Eumary reports rr€re coopleted. SAS data-runs of
ueanranks and varcoups have been run for sooe of the data, See
Appendix II fot a cooplete llstlng.

8. Speclal ProJ ects :

BRUSH COUPETITION STI'DY
720 seedllngs were planted this spring on Ceorgetolrn R.D.'s

Ghalx slte. Heights and diaE€ters uere taken Just afcer plantlng
end free-Eo-grow plots were tandonly selected, Darked and sprayed
trlth Roundup. Sone damage occurred co the seedltn6s Just after
planting due to deer browslng and an escaped fire. Boch of these
events rere recorded and danaged seedlings tallied and/or
Eeasured. PSll-Reddlng Eook the first year survlval, heighc/
dta[eter, and vegetatlon EeasureEents. Survival and grorrth are
excellent !

SHADE STUDY
This ls the third year that a shading study hes been in place

on three of our IrF test sites, only cwo of the sltes were
loeasured thls year due Eo tlne/work constraLncs. From the cable
below you can see chaE for che Erro siEes, Crusher and Jawbone,
there ls no differeaee beErreen the shaded and unshaded trees for
helght or survival. Shading WF tlees 1n this case only produced
gleener trees. IJe rril1 need co collect the rest of the height
data at Karrananl and Jawbone to finish up the study.

Table I

block

A
B
c
D

AVG

32
32
33

unshaded
Crusher

9 (95.5) 45.4
5 (98.0) 42.2
7 (98.0) 44.e
2 <97.6) 35.3

32.8 (77.e) 3s.3 (76.1) 42.9 (97 .5) 42.2 <97 .O)

33.8
33 .6
38 .4

(68.4)
(77 .2)
<82.7)

46.
43.
37.

(e8.
(95.
(97 .

(9s.

AVERAGE

shaded
Jawbone

.0 (7s.e)

.8 (59.0)

.5 (88.8)

HEIGHT cn
unshaded

(t sIrRvrvAL)
shaded

43 8)
?\
3)
5)



9, Other

There ls a 5.3t and 7.2t dlference ln height (RZ-2 aad BZ-1)
betrreen !ri1d stand and the pol1en nix t)ryes. Trro thlngs $orthy of
note, che pollen nix seed was nuch larger (clone bank effect?)
and the pollen oix itself consisted of prinarily lower elevaElon
trees .

Wood cores were taken froo all of the ponderose plne trees Eo be
thlnned froo set 3 at Badger H1Il and sent to Chlco for specific
gravlty deternloation.

SOIIING DATE and SEVEN YEAR FIELD PERFoRITANCE
See llandout.

SEED ORCHARD SITE IRIAL
The Seed Orchard site trial (SOST) was nowed only three tines

this year due to slor grass grorrth. A underground drlp systeE was
lnsta11ed for the uhlte fir part of the S0ST to facllitate
noning.

Flon the Eilltary bases Ralph was able to obtaj'n three
additional trallers, sooe tools and foot lockers for CTIC; 1347
1bs of tools fox CZTL and the Eldorado N.F.; and a varleEy of
other useful ltens.

POLLEN UIX VS IIILD STAND - a quick look

TIro studles were planted in Ereedlng zones 2 and 3 uslng L0 co
12 faollles of wlnd pollinated and contlolled polltnated (PM)
seedlings. Ten yea! helght and diareter ds.ta lras analyzed and a
hlghly slgntftcant effect rras foun{, for plantation, blocks wlthin
a plantetlon, fenale parent, and polllnation Elrpe for both
breeding zones. An addltlon effect for breedlng zone three rras
found for plantaEion by fenale palent. Ihe average values for
height are dlsplayed be1ow.

Table II

RZ-2
RZ-2

RZ-3
BZ-3

Challenge
Forest HlIl
BZ-2 arg

Badger HlI1
Boerd Ranch
RZ-3 avg

wild
stand

437
5L2

507
357

Po1len
ulx
477
543

535
375

Avg

444

492



PR@ENY IIORX PIANS FOR. 1991

1. New Plentatlons

2. Uai.ntenence

3. Data Collectlon

Ile havc eleven sec-sttes for a total of 24,L92 seedllngs to planc
ttrls year on flve sl.tes. I{e are worklng rrlth one volunteer group,
three force account crerrs and one nBgotlacad contract for our
plantlng creus. The Nobe Young slte st111 n6eds to be flagged.

Maintenance ls planned on all che new planting sl.tee as rce11 as
ttre three lIF sltes. There are slgnad EA's for four of the nerr
sltes and one we will agaln go uith a Declslon meoo for spraying
Three slces w111 be nanually DainEained, using rototlllers and
contracced hand release. Sone addltional rototilllng wlII be
done at the Challeng€ site.

PP RZ-z set 5 at Inskip, PP BZ-3 set 4 at Board Ranch and Aster
along \rlth PP BZ-4 sets 1 and 2 aE Petcit, Barnes l{tn. and Happy
Gap 1111 be thlnned thls yea!. Set 4 at Badger H111, Aste! and
Boatd Ranch w111 pruned.

Ile are looklng f,orward to E€asufing 38,737 trees thls season,
lhis year's data collection w111 include the rdhito flr BZ-2 shade
study, the Douglas fLt RZ-1, and the three, seven, ten and
6re1ve year data for ponderosa pine BZ-2 and BZ-3. A1so, survival
data slll be taken on our neu plantations.

We are conttnulng to tag lndlvidual tlees that ale left after the
final thinnlng to help ln data collaction. Move tlees u111 be
tagged or palnted blue to call attention to chose trees Ehat have
been uoved to the outslde of che block. Ile wlII also need to
re-esteblish sone of the blocks at Board Ranch to be able to
Eeasure accurately.



4. CoDputer lrotk

5. Speclal ProJ €cts

5. other

hro addltlonal PC's lrere purchased in fy 91 to fac11ltac6 data
processlng for Progeny and Sugar plne.

Lots of conputer tiEe needed as we have oountains of data to play
wlth. Sone the things we need to do are:
- Input PP BZ-30 7 year data and run block sumary reports
- Input DF BZ-21 5 year data
- Input all plantatlon Eeasulooents taken next year
- Input Forest h111 coords for the llhite fir sets 8 and 9.
- Input Progeny test slte data.
- Run SAS ueanranks, varcoopa, etc for all sites
- Run regtessloa analysis for parent tree elevatlon vs roeanrank
- Edlt cooEds to lncorporate the ft11 trees.
- S6t up a coEputer llst for lnventorylng and equipnent

nalntonance schedules.
- Re-ente! Cottonwood erhite fl! ten year daEa.

BRUSH COHPETITION STUDI
IJe will continue to Eonitor plogress and help out !,rith

vegetative control.

PONDEROSA PINE ASPECT STIIDY
Ile wl1l take ten year data on the Eldorado sltes and analyze

pest data.

SEED ORCHARD SITE TRIAL
I{e w111 contlnue Eo oaintaln and do sooe regrafting on the

lJhite fir thls year.

PONDEROSA PINE PROVENANCE TRIAL-Peanut Spr. and Cherry HiII
Ten year h€ight data needs to be taken this year, then they

w111 be thlnned.

- A ual or undertaking to update all our files and obtain nissing
or needed lnfonnatlon needs to be done, ie soils and slte class
lnfornation.
- Prepare a TOP Perforners lisE for the Ponderosa Pine to give co
the Forests by this sume! for the 1991 cone collecEion season.
- Analysls of danage codes and deternlne which ones we wl.sh to
contlnue trith.



I8lt.
a.l.ctl6

PR(EEW l?Er AOC(FLrSf,l$rBtrT!' 1990

hht.orlca ptrt. I Dat CoUactl@ Dt ..
Pru!f.&, Yrlrt t!
lllpk h!.rrt Gth.r SurvlEl br.lrt*!t.Plrrtrtlo lD

IDrtlp

Ch.l loDgc

Eugtrlorf rl
SEaarlo.t 12

Fo"r.thill

Batr.r Elll

Aatar

Bo.!d 8.Lch

B.t bll.hrt Pt ..
stt. Dc.tar
FFlo lrrrat Plrltllr

PP t3 .rk6d

I'lor.od Fh. Br.rl ( 4cc ,
chlp Brt. 1.2, t (4!c)

llorr.d P.rt. S.t ,-6 (2.c)
l.alql FY.d t!.c. r.t! t.r,6

Cut Stunp!

Layout DF Sat. 3-{

Roto (2ac) 16 Elock.

16 BlocL

4 Block.

16 BlocL

PP 60
PP 12
PP O3

lr.rk.d/thlntr.d
l.lrrked
Itlrrk6d

Lyout
Itt!D.d
brkq!
P!unad

13.cr!.
tl ecraa
1l .craa
10 acrar

l888rd rovad t!!6s ratt 4.6

Cruahor
Cotton ood
xaEllrl
Jarbon.

PP 83 liLrkod,/Ibltr
Spot Sprly CloD. 8.Dl (Lc)

PP 83 f.rkcd,/Tblr

PP 83 [.rk.d,/Ih IDDId

Roto 5 8lk. IF 2.c

Ir Eqrblolda ( lo.c)

Lrk.d 6.t. l-2
PP Ealbtqldc (2.c)

PP Bcrblcld. ( 5!c,

PP E€rblcld. ('rc)

llP slrd 116r lrth y!

PP g.t 3 12 co..a

F 6 Ell. gh.d. gtudy
IF Sa.d Tr.. lrth y!

uF 6 Blockt th!d. study

PP 8.t. 1-2 7th yt

PP 3.t. l-2 ?th yr

PP 3rt. l-2 7lh y!

PP 8.t. 1-2 ?th y!

x.raulad 2O lcrce
( 21,19, t!.a.)

PP-{
BalDra oultlh,1
B!!!.! l.lo{otrln ,2
Braty O.,
Lc aoa.y
Dor
llgb. YouDl
P.ttlt rl
Prttlt rS

Tot.la
Vaa. ltt 3E rclor

)J)) ) ))



PnooElw ttssf tx)Rr( PLArg 19!11

Itlt.
&!@

B.t tltlh.nt ?t .a
Slt. D..l$
Pr.t Lvoqt Plrltlpr

hht6.E. lt !c
kuotnf., f.!ct tr
nlorlnr horr-t othar

PF 83
PP 80

f.!k,/thtn Ior All Sat.
-82 xarl/ttln

PP 60 [ark/TttD

PP 80 [ark/Thltr

PP 80 lrkrltln

PP 80 tLrk/ttln
TtlD g.t 3 lD.act l(lll
Kxil Trrtn

PP EO lbrk,/nlln,/Prutr
PP 83 tilalk/Thtn
PP 80 Prun.

lbt Cou.ctl6 Ptaa!

Plaltrtloo ir.a

&-2
ln.klp

Ltdor vallay

SorYr.val

su"vlv.l sct 3-l

Bl..t .tu.p. F-l
rtl.k

Lo.l.turp t{F-l

PP S.t { l2th
PP rct 5 loth

PP Sst
PP SGt

4 12th yr
, loth t!

Xlrgur{alta
PP A.t I l2tb
PP s.t t 10ti
PP g.t l-2 lot

ft
5t
l-2

yr
yr
hyr
yr
yr

Eurlu!

Chrll6tr8r

l(r5r.rl
JarboD6

3ut!rlorl

Fo!..thlll

fl-3
Erdt.r Blll

Aatar

lorld naDeh

C.ulh.!

PP Sct
PP Bot
PP B.t

3.t
8.t
8.t

PP
PP
PP

2th yr
Oth yr
loth y!

lrP 3.t. 3-4
PP a.t { 12th yr
DP 8.t 1-2 7th yr
PP 8.t , loth yr

PP 8.t t 12th yr
PP s.t 5 loth yr
Krd,l HclShtt
PP Sat 7 7th yr

PP 80
PP 80

PP 80
PP 83

liLrk,/Thln
Prun€

hrk/Thlt!/Prun
Prunc UF 6ctr l-t Ernd R.lc!!r

6 12th yr
, 10th y!
7 7th yr

PP S.t
PP S6t
PP 8et

PF 8!t
PP 8.t
PP Sct

{ 12th yr
t 10th y!
7 7th yr

{ 12th yr
5 10th yr
7 ?th yr

UP S.t. l-t Sp!.y 10O,
tlP 8et. l-l t !d nclc!.. lOOl

)) ),))))



I8lt.
E l.ctla

a.t.bu.hotrt ltr..
8lt. Dr.l3!
h.D lr?ort PL[ttrr

hlrtalarca Pt aa
Prcf.a/ tt a.t ttllpnlr hpr* Ott r

PF 8l lttn
ioto/Ep!.y 8.t. 3-l
noto/6pr.y get! 3-l
sp!!y S.t. 3-l

PP Ea Iark/Thl!
Spray sat. 3-4

hta Collactl6 Ptr..

furlEl hae"aDta

8ulvlvel S.t. 3-4

PP A.pGot 10th y!
Flouarlll

PLrtrtlG ID

PP BZ-I
Dot
ElpDy Oap
0!!Dr. rt. ,l
BrrDa. t. 12
iob. youl8
cl(rD!ay

P.ttlt rl
Prtttt #3

lotal!

Lola A.ditl.
t !!.lr! tr.1.
8!.d O!ch.!d tllal

rha 12 alk!

Vlf . lilgt
thln/lr.!k
llaaurcaaDta
srrelvil

Sctr 3-l
Sct. 3-l
Sctr 3-l

8ulvlval g.t. 3-{gulvlvel 3.t. 3-t
Eurvlval 3.t. 3-l

s€t.3-4

for .Dd ErId Rrl..a!

Platrtlnr 10 sct/.ltlr (20 rc!!t)52 ac!€r
3t eciaa
14 rclaa
m acraa

(38.737 tr.c.)
(18.016 t!...1

160 .cr.t (r7,tt3 tr.!r,

)))))))



SUGAR PINE GENETICS PROGRAT,T



PSII REGION 5 I'IIITE PINE BLISTER RUST PROGRA}I

Ecologlcally and econonically, sugar plne (Pinus lanbertiana) ls one of the
nost lnportant trees of the nixed conifer forest in Ehe PSW Region. It excends
froD northern California Eouth to che BaJa desert. It generally cooprises 5 to
25 percent of the type and occasLonally up to 60 percent. It is also a ninor
component of sone ten other foresc t)pes (Kltzni1ler, 1982). It is adapted to a
wide range of sites, and produces nore volune than Eost of its cohorts. OId
grorrth ploduces high quality products and comands preoiun prLces, and there ls
no reason to believe that young grouth u111 not naintain its relative
lmportance ,

Holrever in the pasE two decades, white p lne blister rust ( Cronartiun
rlbicola) (WPBR) has greacly increased ln extent and lntensity. It has spread
in parts of the Slerra Nevada where lt was Ehought thac envi.ronEenEal
conditions would inhlbit serlous development of the dlsease in che Sierra
Nevada south of the Eldorado Natlonal ForesE. Horrever, recent surveys indicates
that the rust has spread in parts of the Sierra that lrere not infecced before,
and has noved upward into the stands of westeln whlte pine and evidence
suggests ic in whitebark pine.

Reglonal Stlategy for Deweloplng Reslstance to rPBR 1n Sugar Plne

The obJ ective of the progran ls to develop levels of resistance ln sugar
pine that will provide a stable, durable populatlon against new races of che
!ust. Plus, eventually integrate the dlfferent resistant factors, Dajor gene
resiscance (MGR), 'sIo!, rust" reslstance (sRR) neehanisms, and adapElve
traits, superior grorrch and forE into clones used in production seed orchards.
In order to achj.eve Ehe objecclves of Ehe pfogr:rm the sttategy was revised and
lt includes the followlng actions:

Test end screen enough parents Eo idenEify sufficient numbers of seed Erees
to provide planting stock ulEh a relatlvely high level of resistance (50t)
from IIGR parents. Ihe Reglon hss idenElfied 302 genotypes that are fairly
evenly distributed anong seed zones and stratifled by elevational bands
(Table 1). Seed to Deet the short term needs is belng produced fron:

1) Procected and nanaged HGR parents ln wild scands.
2) Developed seed productlon areas that contain a fair number of MGR

parents and good phenotyes
3) MGR parents in the clone bank ac Badger Hill
4) Non-[GR superior phenotypes in clone bank ( contro I - pollinaced with MGR

po11en).

1

2 Escabllsh producElon seed orchards fron MGR parenus and F
conblned with sone SRR progenles fron the testing phase a
There are three planned locatlons for che seed orchards,

l Progenies
E Happy Canp.
Chico Tree
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Inprovenent Center, Foreschlll (Tahoe Nf) and one will be locaced on Ehe
[endocino NF. Each seed orchard will include a Dininun of 50 McR parents
and progeny with SRR.

Five sugar pine breeding zones uere ldentlfled ln the origlnal Tree
Inprovenent Master Plan for Reglon 5 (Kltznlller, 1976) and two nore were added
in 1983 revlsion (Figure 1). The Plan set a goal of 200 resistant parents per
breedlng zone for orcherd establishsent wlth pot6ntla1 roguing to 50-60 parents
based on ocher tinber and breedlng clalts. ?he strategy is carrled out Ln each
zone rrith some varlatLons depending oa the severlcy of WPBR and che frequency
of resistance. fhe frequency of l{GR Lncreases fron north Eo south, ic
approaches zero in the KlaEath and Slsklyou Eountalns and goes up to 8$ ln
parts of the Slerla Nevada range.

The strategy (Figure 2) entalls four stages of, salectlon:

1 Patent crees ln nacural stands free of visible rust Lnfection. Selecclon
cllteria ln the North Zone Forests is relaxed to lnclude rust-free Erees
with average grouEh traits. Thls was necessary due to che llnited nuuber of
rust-free trees available from that area, In the central Zone (Sierra Mtn. )
selectlon of rust-free candldates and rus!-free superlor phenoEJrpes are
both lncluded.

Progeny ln greenhouse proven Eo possess MGR frorn both MGR parents and
non-l,lcR parents.

MGR progeny at Happy Canp (HC) proven to have one or nore "slor., rust"
nechanisos. This opportunlty was created by the 'virulent" race (HC-race)
at the oucplanting slte at HC, vhlch a11ows the identlflcatlon of
individuals r.ith both l.{GR and other fonis of leslstance. In the absence of
HC-race, MGR nasks oEher forns of resisEance since uhe rust is aborted aE
lnfection sites in the needle tissues-

4. Non-MGR prog€ny ac Placervllle proven to have one or nore SRR nechanisms.

Parents that prove to have useable levels of SRR. Selection ls nade ln che
ewaluatlon plantacidns, established 1974 and 1983. Selection in Ehe
greenhouse has started on a snall scale and 200 fanllies will be sown for
SRR screening 1991.

Grsfting selected oaterial inco clone bank and seed orchards occurs aE
various stages along the process depending on the need for preserving
genot)rpes.

one of che iEportant conponents of the strategy involves the broadening of
Ehe genetlc base through the use of progeny Ehat received MGR from unknown
pollen parents. Such progeny have non-MGR seed (feuale) parents but are
valuable to reEain in the breeding populatlon because of either lnhericance of
desired traits fron the fenale or for Ehe increased Benetlc base alone.

2

3

5
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for rust:free candidates selectedl-ty Dlstrict personnel
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Reglonal Pollcy for Suga! Plne llanageaen!

The Regtonal Policy signed by the Reglonal Forester, Oct 19, 1990, provldes
dlrection for National ForesEs 1n the nanagenent of sugar plne. It identifles
the prograa as one that provides basie support to the Beglonal blodlvelslty
goal of naLntalning sugar plne as an lEportatlt co8ponent of th6 nixed-conlfer
ecosysteEs. A copy of che fu1l text of the pollcy stetenent ls enclosed; it
lncluded Table 2 lrhlch lndlcates Ehe nunber of cendldat€s to be selected and
tosted inorder to provide enough MGR to oeet seed needs. It establlshes the
followlng pollcy for sugar plne Eanagenent:

Each Forost rlth sugar plne y111 dev3lop atr ection plan by Septenbet 1991
for selectlon, collectlon and protectlon of candldate trees to neet the
trofest's llnlEuo target fo! caudldate selectloB by the year 2000.

Barvest or precomerctally-thln appalently rust-free sugar plne only
lfessentlal to Eeet other stand D^anageaent obJectlves.

Protect apparontly rust-leslstant sugar plne durlng Eanagenent actlvltles
(such as logging, road constructlon o! oeintenance).

Contlrnro to plant sugar plne along yith other specles on approprlate ntxed
conlfer s1tes.

4. Rapldly bcl1d a supply of rust-leslstant seed.

1

2

3

3
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SrbJeots n€glona] PolLcy for Srgar Plne HanaSeD€Dt

fo: Staff Dlroctors ald Forost Srpor"laors

fh6 rhlts DlBa bust€r nrst nsDalns a serlous dlsease probleE for the surylval
of au8ar D1!s 1! stands throughout 1tr raDge. Tbe noglouaJ. Tres Iproyerat
Progra! aad tb€ PSl, Statloa GaBetlcs ProJect hay6 1d6ltlfled
gpn€t1oal1r-transDlttsd E€cbadsEs of nrst roslstaace. tho progreE strategy ton
selectlai, geDetlo testlag, propagatlng, aEd deployllg reslstaut stook 1s
op6ratlottal aDd effectlye. Thls prograt! Drovldes baslc aupport to the legloaal
btodlv.Eit, goel of Br-DtalrlDS lugar p1a6 aa a[ l-ortant coTroooat of
d.:lod-ooDl'fer ooor!r8t6E. Tb€ actlve lDvolyeBat of each llatlolal For€at a[d
nalg€r Dlstrlot rrltb ru8ar p1D6 ls esse[tla]. to achlevo tbls goal.

I r.a!t each Natloaa1 Forest r.ltb sugar plae to parttcipet. actlvely 1! the
lugar plDe geDetlos prcgraD; by selectlng aDd protectlng adequato DuDbetR of
Dot€Dtlally re3lstaat sugar DlDe unt1l tbey are evaluated for r€slsta[oe, aDd
uEt1l a! adequato supply of seed Hlth a broad geu€tlo base ls assur€d. Sugar
plne tte6s 1111 be evaluated for both tho doElDaDt DaJor geBe (lcnf aad otb6r
reslstatrco EchELlsEs (nslou rustlngn). Toial U1E for eyaluatlon of pareuts
fot UCR takes tlro years at Dst. Eyaluatlng other reslstance D€chanlsEn Day
roqulr€ seveD to teD y€ers.

f aE esEabllsblna tb€ folloxlDg pol1oy for sugar p1tr6 EaDageEent:

t. Bach Forest rlth sugar plne r1I1 d€volop a! aotloB pla! by SeDtod€r
l99l fon !.lcctlo!, oollectloB a.d pFotectloD of caDdldat6 trse! to E€t tb€
trorolt rs trLLllr! tatt6t for cadLdata r61eot1oa by tbe Far 2000 (s6e
€lolosur€). fbe nuober of coleotloDs should D6et th€ requlroDents of tho Baso
L€v€I GBD€tlos PrograD: a lllnlurD of 20 rsslstaBt paroats p€r 500 ft.
elevatlonal bald tn oach reed zone. To Eeet tbese requlr€neats for sugar pin6,
eaougb oaDdldate pareats De€d t€stiDg to ldsatlfy 20 reslstaat tr6es, rh6r€
posslble. Foreats 1n northrestsrD Callforo1a, tbat bave very lor. levels of
aatural reclstaloe trlll need Doro tlEe to achleve the nlnlurD geDettc base.
For6sts abould r.ott rlth th6 negloaal cen€tlclst or h1.s d6slgDates to dev€lop
DLn!.

2. garv€st or pr€ooDrrclally-th1! apparoDtly tust-freo sugar pl.D6 oDly
1f €sE6Dtla1 to reet sta,ld Eaaagemot oblootlves. Presorlptlous r11l lays such
sugar D1!o xherc foaslble 1u tb€ coat€rt of looal EaDageDe[t obJectlves. Tbe
Dut?osea an6 to !.l!tala optlonr for regeneratlo! of nrst-reElBta[t sugar plae

:9 .rt
Irt '?
f;
7.J ,:a

*. 
., : ,r-:)

.:-i:l.'

lbrou8h tbe balo-Ievel Tree l@roveDeat progra8,
for the tlrst-F€s1atallt geaotlos prograE.

aDd provldo ge[etlo Datcrlal

rrEAEtr-rl:i.Brli€ i +1!.::....'1 ':'1 r -[
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3. Prot€ot appsr€Dtly rust-reslstant sugar plne durlEg laaaggDeDt
aotlvttlas (auob as fog8lng, rcad ooastt"uctloD or naluteaaooe).

Ayold lsolatlrg sugar plres that are knom or suspeotod roslstaut, DaIlDg the!
rcrc susceptlblG to r,lDdthror or reduoing uuEberg of lugar phes avallabls for
polllnatloa. n€slstaDt sugar plE6s u.€d ooDtrnual Drotoctlo! to supply laed
for natural aDd antlficlal regeEoratlon. frees ldoatlfled for toltlng !e6d
pt ot€otlo! for. the duratloB of t6stlDg, rhloh oould b6 up to 10 Fars.

l. Coatr.nr€ to plslt lu8er Dtnc .Iona rlth otbF !p€cL! oa appr"oprlate
rLad aodf€r !lte!. Irse rosl,staat as6d lots rrhea a 11ab1€. neslstalt sa€d
lots t,111 ooEsl3t of approrlloately 50, HcR reslltaat s€ed11Dgs. treep ltr Dlad
tbat a portloa of th€ !€EalDlEg 50t noD-}(iR stock 1111 6scap€ l,afootloa or
rcrtal1ty froD rust. Ifh€u r€slstartt seed ls Dot ave1labl., ur6 good quallty
uEt.stod se€d floo tbe leed baEk. Plautlag uEtast€d lous 1111 prorlde !!ell
au[bors of rgslstalrt trces, aad tbese surt7lvors t 11l help ooas€Fr€ genotlo
dlver!1ty.

5. napfull, buUd a anppl, of rast-r..sr.st..at sc€d. ?rees that prove
rcatstant 1111 be protocted aad Danaged as sesd trees to 8upply seed for
re8€aeratlon. Forests 1111 contlDue to 1d€Dtlf, rust-froe (oo obvlous slgo of
nrlt 1lrfectloa) treas and ooll€ct tro to three coaes for screenlrg to ret tbs
obJ.atlv€s establlsh€d 1D tb€ aetloa p1a! (ea requlr€d 1B* 1 above).

nrDdlDS for tre6 selectlotr aDd co[e coll6ot1on for botb testlBg aDd pt oductlon
seed r11I be prllarlly frou E-V sources through SAI collectloD.s. Do lot
lnolude lu base rates estlnatloa. Llnlt€d fuuding rr11l. be aya11ab16 ataually
to Dost For.sts oa r€qu€st uslDA RO-IU P&H firnds.

If you hav6 questl.oBs, or leed asslstance, pl€as€ ooDtaot:

Saflya Sa!Ea!, Srgar P1n€ ProSrae UaDagep, (916)622-9500, DG address:
S. Sarooaa: ff)5F03D57A.

Jay f,ltzE1l1er, negloaal c€a6t1c1st, ( 916 ) 895-1176, Dc address:
J.tr1tzElller: R05F08D524

Paul Stoyer, CeDtral Zoa. Genetlolst, (916) 622-9600, DG address:
P.StoY6r: n05F03D574

Chrck Frark, llortb Zon€ Ceaetlolst, (916) 842-6131r DG address:
C.FraDk:nO5F05A

P F. BAMER
n€gloaal Por6ltcr

ffi
-,

Eaololure

Crring rof lho Llnd rnd Srwing Pcople

F9a2s28 (r{:l)
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Table 2, Seed and S€ed-Tree Needs (culdelines and Targets)

Seed
Needs

Netlonel ForEst lbs/yr Seed Zone
Total
Needed

Already
Identlfted

To Be
Id6ntlfled

No, of UcR Seed Trees CandidaEes
To Select
& Tesu **

51: Rlvcrs 091

302

303

Eorest lotal

14
10

5

5

20

1

2

00

3

9

3

5

540

205a

345a

1090L7

0

3

0

0

1

1

0

5

Shasts Trlnlry 3L2

331

332

371

515

55

5

5

10

0

20

5

100

55 3976

2OOa

475a

950

3800

475a

987 6

2L4
2

5

10

52L

74L

Forest Total

0

5

19

96

llefldocino
70

340

37L

372

Folest Total

15

15

20

50

0

1

4

5

15

l4

16

45

2505

1330

832

4667

NlaEath 301

302

311

32L

322

984

345a

1104

L242

L37 9a

5054

40

20

20

20

28 L2
100

5 5

4

2

0

15

18

20

trolest Total 100 34 66





Seed
Needs

Natlonel Forest Lbs/vt Seed Zone
Total
Needed

No- of MGR Seed Trees Candidates
To Selec t
& Test **

Already
Identlfied

1o Be
Identifled

llodoc 742 5 41 450a

I:sserr
L45

522

523

524

732

trole3t Total

10

50

50

15

L25

5

50

49

L4

118

135

800

882

104

L92L

5

0

1

1

7

Pllrnas
73

523

524

20

20

10

7

20

a

0

30

13

00

7

3

25

208

LLz

140a

450

325

771

Forest Total

5

55

Iahoc 525
130

772

ForeEt Total

50

10

50

16 34 544

280a

824

1

L7

9

43

Eldorado 40 326 50 43 7 77

Stanlsleus 104 531 100 42 58 870

Slerra 532

s33

Rorest Total

50

50

100

I6

11

27

34 s10

234

744

100
39

73





Seed
Needs

NaElonal Forest Ibs,/nr Seed Zone
Total
Needed

Already
Identlfled

To Be
Identifled

No. of MGR Seed Trees Candidates
To Selecc
& Test **

Sequola 534

540

550

Porest Total

120
50

50

20

L20

36

39

20

95

L4

11

0

25

252

273

165

591

San Bernadlno 991

994

997

Porest Total

2

5

5

0 2

L2

Angeles 993 5

Los Padres 120

992

Grand Total: 1110 lbs 897+ 239 654 26904

a) Gene Frequency was extrapolated frou close by seed zones
r* "Candidates to select and test' ls nunber of candidates to be selected and tesEed inord
co plovide enough l{GR to Eeet seed needs, in many cases these nuDbers would have to be
sdjusted to provide the nininun 20 RRSP pet 500 ft elevation required to provide adequate
genetic base.





Assuoptloas for Calculatlng Seed Tree Needs

- Each RRSP parent wlll supply an average of I lb of seed/year la a good crop year.

Each parent produces an avelage of 20 cones/yea!, selected superior trees have
supplled 2L.4 cones/parent durlng a good crop year such as 1988.

Each cone provlde 100 viable seed, thus earch perent would provlde

20 cones X 100 seed/cone - 2000 seeds/parent - 11b of seed

Each 1b of seed 1n bare root nursery \rith 99t purlEy and 80t gerntnatlon supplles
an ave!6ge of 900 good seedlings ( figures are fron PN).

- RRSP seedlots 1111 contaln approxlnately 50 pelcent rust resistant seed

50 percent of the UCR seedllngs w111 surrrlve to becone clop trees

1 pound seed - 900 good seedlings - 450 UGR seedllngs - 225 UGR croP trees

If destred nunber of RRSP erop trees per acre - 15,
thea 900 seedllngs per pound planted at a rate of 60 seedllngs pe! acre
rould plant 15 acles.

- The UCR frequency per seed zone sas used.

- Potentlal of aowlng seed between forests

- Relatlve toportance of sugar plne uithin the seed zone.

- The calculations for the nrrEbers ln table were based nostly on the seed needs of the
rrhole for€st and the next lequLf,enent $as left to be lncorporated by each forest rhen
the actlon plan is developed.

- Each seedlot should have 20 RRSP trees pe! 500 foot elevatlon
according to the "Base Level" ploglan gtrldellnes.

*lc*****DIlAllT*rt**ri*





Status Report of the Rust Screenlng PloglaD

The Reglon has been involved rrith the screenlng and testing progran for the last
twenty years ln coopelation tlth the PSIJ Experlnent StaEion. However, in 1985 Tree
Inprovenent personnel at Placervll1e Nursery took over uhe testing progran because of
increased seed needs and lncerest.

several nechanisns of reststance to bllster rust are knorm in sugar plne and couLd
provide effectLve control neasures of the dLsease. As nentloned above the Reglonal
progr:rD is designed to ldentlfy parencs with dlfferent resistant rnechanlsrns. The
Regional accompllshnents in the different phases of the progran are as follows:

I Screenlng for llaJor Cene Resl.stance (UGR): During the past two decades 4700
sugar pine parents, 1400 parents in the last tlro years, have been inoculaEed uslng
the "detached leaf" nethod and screened for the MGR. Three hundred and two
parencs, 124 l,fGR parents ln the last two years, have been identified lrith MGR

(Apendlx 1). This screenlng is done at Placerville Nursery. Progenies of 1350
parents were inoculated Fall of 1990. Results fron this year's testing will be
available to National Forests and Cooperators by April , 1991. Total liue for
evaluatlon of parents for MGR takes two years at most. 1334 seedloEs, (727 Cenxt aL
Zone seedlots, 407 fron NorEh Zone and 200 fron State & Private) were send co CTIo
for 1991 MGR souing. These seedlots are sarnpled from rnany seed zones \rlhEin a
breeding zone (Tab1e 3).
Forests and prlvate conpanles selecEed and collected 3103 candidates for
screenlng (Table 4).

Screenlng of UCR seedlings for "slot, rustlng" reslstance nechanisns (SRR):
SRR ls a tern used to descrlbe collectively nechanisms of resistance such
as reduced lnfectlons per lndividual and bark reaccions. Their net effecc
is ro reduce the probabillcy of infecrion and.nortality. 10,258 MGR

seedlings representing L159 parents were established at Hc Eesting sise
sinee 1987. Nornally at Happy Canp, the seedlings are protected by
Bayleton, a systenic fungicide, fron rust infection for 3 growing seasons,
before they are released to the Hc-race. However, Ehe oaEural inoculum at
the site has been erratic, and thus undependable. To insure sufficient
inoculun at the site, Ribes nigrun potted plants, are send to the HC site
to be lnoculated on site wlth the HG-race. These plants provided a good
inoculun levels to inoculate the establlshed MGR seedlings.

Screenlng of non-MGR fanllles for SRR oechanlsus, Two hundred non-McR
faroilies fron northern California ale in stlatification and will be sown
1991 and screened at Placerville Nursery for SRR (Table 5). These families
are chosen fron the northern part of lhe range due to che low ftequency of
MGR and thelr high needs for resistant seed. Also, progenies sown for FalI
1990 MGR screening thaE prove non-MGR will be evaluaced for SRR ar
Placerville. During the 1989 McR scoring of 1988 sowlng, sone families wirh
no-MGR seern to have other pronising s)rnpEons, such as low frequency of
needle lnfectLons, no cankers even though nany around then have developed
cankers chat produced pycnla, sone shed chelr infected needles withouE any
slgn of sten infectlon. Twenty to 40 indlviduals each fron 73 families were
transplanted to a nursery bed for evaluatlon. A11 these seedlings had
susceptible needle infecElons, 46 fanilles have survivlng individuals.
Average survival raEe among these fanllles equals 35t (range 3-79*).

2

3





Irble 3. lluober of seedlotg rgnd to cllc, 1991 sor"lag, for th. ucB scleeu1ng.

Br€.dlr8
Zona

S..d
T,'ae

of recdlots
par saad zona

sP-1

sP- 2

sr-3

sP-4

sP-5

sP-6

sP-7

301
302
311
321
922

tL2
331

326
531

340
351
t72

371
372

26
7

20
54
L2

-mrub-tota1

trtb-totsl

sub-tota1

rut-tota1

arrb-tote1

3ub-tota1

3ub-tota1

2
2
4

322
523
324
325

23
113
27L

55
464

55
5

50

532
533
334
540

53
50
31
72

205

47
2

37
85

18
2l

Iotel

4L

980





feble 3. coat.

2L
3
1
4

11
15

3
38

1
3

251

Saadlots o{rtrlal. dcslgrrtcd br..dhg ronar 3

091
303
511
52t
550
?32
742
77L
772
972
Stat. aDd Pllvrt.

Iotal

crrnd totel

354

L334





Table 4, 1990 sugar pine collecEions by forest and dlstrlct fron both Cenclal
Zone and North Zone Naclonal Forests.

CENItsAL ZONE FORESTS

NA?IONAL FOREST DISTRICT #OF CANDIDATES
COLLECTED

#OT SUP. TREES
COLLECTED

ELDORADO AUADOR
GEORCETO!]N

PACITIC
PIACERVILLE

120
20
42

199

0
0
5

L7

6s8
98

t49
36
2L

sub-total

PLI'I.{AS GREENVILLE
IAPORTE
OROVILLE
UILFORD
QUINCY

sub - total

SEQUOIA Hl,l.tE I.AKE
II'LE RIVER
HOT SPRINGS
GREENHORN

sub-total

SIERRA }IARIPOSA
PINERIDGE
KINGS RIVER
UINARETS

sub- totel

STANISIAUS

381 22

0
0
0
0
0

962 0

2
0
0
0
2

0
2
0
0
2

0
2
8
0

81
09
38

184

74
47

100
79

3L2

300

t26

MI.I{OK
CALVARAS
sut{l{rT
GROVEI.AND

32
34
35
25

sub - totel

DOIINIEVILLE
FORESTHILL
NEVADE CITY
SIERRAVILLE

sub- total

10

TAHO 44
5l
34
L2

141

0
8
0
0
8

TOTA,L 1990 CZ FOREST CO'.I ECTIONS 2222 44





Table 4 cotrt. tlORfE ZONE FORESTS

NATIONAL FOREST DISTRICT #OF CANDIDATES
COLLECTED

#OF SUP.TREES
COLLECTED

80

663

222
161
219

51

61
17

2

7
L7
13

rIAllATf, SAI.ITON RIVER
HAPPY CA}IP
OAX KNOLL

sub- total

}IEITDOCI]IO CORNING
COVEIJO

sTolinrroPo
I'PPER IAKE

sub - total
r 

^ssEN
HAT CREEK

EAGLE IAKE
ALUANOR

sub- total

uoDoc DOUBLEHEAD

SEAVERVILLESUASTA T

SII RIVEBSi UAD RIVER
GASQUET

sub-tota1

37

2

0

5
38

HCoP 7 (128 SEED)
HCoP 1 (141 SEED)

FIELD 1 (2OOO SEED)

HCoP 1 (590 SEED)

43

55

TOTAL 1990 NZ FOREST COr.r.ECtroNS 881

BRI'IT CROI'ERS
co.

SCOTT RIVER AND
OAK KNOLL AREAS

usSs
FGS

425
55



tablc 5. mr8b.! of rccdlott scad to OlI0 for rorlag 1991 f,or th6 IEE screenlag.

ls.€dlog
Zstr€

8od
Tpnc

I of ...dlot.
par aaad ron6

v
sP-1

sP-2

sP-3

sP-4

sP-5

8P-5

8?-7

301
302
311
32L
t22

tt2
331

522
,2t
524
52lJ

526
531

532
533
334
540

340
351
372

371
3?2

rub-total

trrb-tot.l

rub-tote1

arrb-tota1

sub-tota1

rub-tot.l

3ub-tota1

25
7

20
54
L2

-ffi

25
113
2tt

55

2
2-------6

53
50
31
72

206

47
2

37

464

55
5

60

86

18
23

Total

41

9E0

I





f.b1o 2. coat.

s..dlots out3ld. ilrelgnrtrd br..dlag :oacr:

091
303
511
521
560
732
742
77L
772
972
Untnorn saed aonc
Strt. end Prlvrt.

2t
3
1
4

3
38

1
3

11
15

56
200

Total

crrfid total

354

1334





Fourteen pelcent of the sunrlvlng seedlings developed no sten lnfecElons to
date. Itle hlgh nortallty rate cannr t be all attltbuted to !ust, cultural
ectivies, such as watering tlrice a day, needed for newly seeded beds are
not conducive for the survlval of sugar pLne. AtrangeEents are nou nade to
transplant such stock ln an area that allorrs Ealntar.nence separate fron the
regular nursery beds.

In addltlon to helght data froE suga! plne evaluatlon plantatlons, rust
data were taken. A plantatlon on the Placervllle RD on the Eldorado NF
(Park Creek plantation), plsnted Ln L974, denonstrated the presence of
indlvlduals rlth SRR rnechanisrns. This plantatlon ras challenged by 2 "wave
yearsn, hlgh lnoculun levels, 1976 and 1983. Flve non-}lcR faollies have
average survlval raEe of 558, survlving individuals of these fautlies have
evidence of SRR nechanisus.

Other fleld evaluatlons of progeny tests, a set of sugar ptne (45
faoilies), planted at four dlfferent sites in the Slerra Nevada: -
Oroville, and Qulncy Ranger Dlstllcts (RDs), Plunas NF, Dormleville, and
Foresthill RDs, Tahoe NF durlng the spring of 1983. Ihe Downleville slte
has the highesc lnfection race (39t) corpared to the other sites (15-201).
Overall nortallEy due to rust was 10t, nost lnfections occurred during the
FaIl of 1983.



Seed productloo:

Developnent of bllster rust reslstant sugat plne (RRSP) se6d ls given hlgh
prlorlty 1n Eh€ Reglon. Pollen orchards et Chtco and seed orchards at
Foresthlll are designated for seed productlon. Table 5 indlcates the nuEber of
the l{GR already identifled and planned for these orehards, fhe Region has filo
clone banks, Badger Hill and Happy CaEp. Badger Hill clone bank has produced
a good crop and seed rras stoled per clone (Table 7). However, more seed was
collected and ls reported wlth WCF seed. Seed yleld fron the HC site ras very
Iow.

Fleld collection of seed frou proven RRSP haE yielded 151.2 1bs, r,ith the
collection fron Badger HilI a total of 159.5 1bs of resistant seed ls avallable
for the Region (Table 8). Collection from single parents were also kept
separate fot TI use (Table 9).





T8ble 5. B.epolt of nuaber of UCR fa!1lles per brgedlag zone and orchard.

B!eedlng
Zo'le

Sead
Zonc Forest

* of llcR
faDilleg

Seed Orchard
See(Ac!es)

301
302
311
32L
322

sP-1

sP- 3

sP-4

sP- 5

sP-5

sP-7

126
531

332
533
534
540N

KlaEath

Iotal

Lassen (A)
Plunas (LP)
Plunas (O)
Tahoe (D, Ff,, NC)

totel

Eldorado
Stanlsluas

Total

Slerla

sequola

Toral

Total

28
4
4
2
0

Chlco
(13)

ForE3thl.l1
<24)

Soresthill
(32>

Foresthlll
(24)

UnknoYn
(8)

Unknovn
(e)

522
523
524
523

5

7
25
2g

38

65

46
42
88

15
11
48a
L4
89

340
351
?72v

00
00

2

uendoclno (Co, UL)

Uertloclno (CR, S) 00
2

371
372

2

2Total

A seed productlon area f,ron a progeny test ls planned for SP-2.
a) the 48 llCR selectlors inelud. 37 parents f,roE l{ountain lloEe State For€st



Table 7, 1990 collectlons froD th6 sugar plnc clone bark at Badger Bill

SEED
PARENT

POLLEI{
PARENT

# oF coNEs
COLLECTED

TOTAL SEED
COI'NT

AVERAGE YIELD
PER CONE

7012
7035
7 069

72t5

X LL UIK
x LL UXr
X II UD(

X LL MIX

5000 x cHlco 4

2
5
1

00
439

78

288

284

73
134
290
181
518
299
348
25L

72
353

55
470
298
338
512

3000
L77
25L
406
138

11
65

251
t02
284
L47
326

00
92
78

2

3

t44

95

73
34
58
91

104
150
115

63
72

118
13

118
75
85

133
150

89
L26
135
138

11
65

25L
102
L42
49
88

5000 x
5005 X
5008 x
5021 x
5033 X
5034 x
5038 x
5040 x
5041 X
5042 X
5051 X
54L4 X
5900 x
6550 X
6551 X
6552 X
7009 x
7027 X
7035 X
7045 X
7099 X
7181 X
72L5 X
7223 X
K-g-HC X
K-105-0K X
K35K17 X

I'(BH) 1
4
5
2
5
2
3
4
1
3
5
4
4
4
4

20
2
2
3
1
1
1
1
1
2
3
5





Table 8. 1990 collections froro the proven rusc resistant parents send to
the Placerv1lle Nursery fron Nationel Forests.

LOT
ID

SOIJRCE IDENTISICATION
CODE

SACKS
RECEIVED

BUSHELS
REGEIVED

LBS
YIELD

03445

03448

03441

03443

03449

*117-301. 15-05-52-2-0101-90

117 - 301.20-05-s2-2 -0101-90

117 - 301. 40-05- 52- 2 -0103 - 90

117-301.45-05-52-2-0105-90

117 -301. 50-05 -52-2-OLO7 -90

1 .00

1.50

1.50

4.25

2.50

0. 90

2.35

t.25

4.40

2.60

1

4

5

16

9

03447

03442

117 - 302 .40 -05 -58 -2 -0103-90

LL7 -302. 45 -03-58 - 2 - 0105 - 90

3

6

5

3

L.75 0. 80

2.O52. 00

1.00 1.15

2 .00 1. 30

L.75 1.50

2 .00 0. 75

9 .65

0.3s

12 .00

0. 50

3 .00 1.30

03450 117 - 331.45 - 14- 55- 2 -0104- 90

117 -331.50-14- 55- 2 -0102-90o3444

03445 117 - 524. 50- 11-54-2-OLO4-90 5

03468 r*117 -525 . 45 -L7 - 54 - 3-0101- 90

03435 LL7-525.55-L7-54-3-0401-90

01437 Lt7 -s25.65-t7-s4-3-0101-90

t2

1

LL7 - 326. 35 -03-55 - 3 - 0102- 90

LL7 - 526. 43 -03-ss - 3- 0101 - 90
tL7 - 526. 45 -03- s6 - 3- 0102 - 90

117 - 525 .50-03 - 55 - 3- 0201-90

117-526. 55-03-s6-3 -0201-90

117-525. 60-03- 55-3 -0101-90
117-525. 60-03 -55-3-0104-90

117-525. 55-03-55-3 -0201-90

03415

034t2
03453

03413

034L7

034L4
03452

03451

1.00

8 .00

1. 50
31.00

8 .00

2

3

2
2

2

10

2
31

8

00
00

2
2

3 .05
0.90

0 .45

L2.55

0.80
43.35

9.40



lable 8 cont.

ulT SOI'RCB IDEIiTIIFICATION
CODE

sAcl<s
RBCEIVED

BUSITELS
BECEIVED

I.BS.
YIEIJ)ID

03419
03420

03418

o342L

03454
03455

117-531. 55-16-s3 -3-0201-90
117 - 531. 50- 15 -00- 3 -0401- 90

117-531. 65-16-00-3-0201-90

117-531. 70-15-53-3-0201-90

Lt7 - 534.7 0 -L3- 51- 3 - 0101 - 90
117-534. 70-13-51-3-0101-90

00
50

9
5

9
7

00
50

4
3

6 .90
9.3s

4.75
4-25

26

7

01467 117.533.70-15-53-3-0201-90 8

27.25 29.95

5.956.50

7.50 7.50

4
4

:tA l5l?E 2 COI.I.EGTIoN DENotrES nRsP GOLIJCTED ERou IIIE BADGER HILL CIOI{E BAIIK

**A TY?E 3 COIIEGTIOI{ DENOTES FIELD COIJ.ECIED RRSP



Table 9. 1990 flqld collcctlons f,ror proven !{cB parents for TI use.

TBEE ID gz. Er.Ev SEED COI,uT o? coxEs
AVENTCE ?IEI.D
PER COUE

0355-19s61 526.3s

0356-19565 526.40

794

482

564
571
755

1600
279
L67

99s

620
532

750
680

3

9

4
4
6

265

54

141
143
L2S

0356-7490
0355-19524
0356-19562

526.
326.
526.

45
45
45

L4
4
I

4
4

4

4
3
4
4
4

L2
5

5

4
4

526.50
526.50
526.50

526.55
525.55
526.5s
526.5s

579
756
L92
7L2

0355-7503
0t56-7753
0356-7754
0356-7755
0336-7756
035s- 19s22
0356-19557

526 .60
526.60
525 .60
526.60
526.60
526.60
526. 50

32s
758
978
751
703

1780
697

0355-19521
0355- 1952s
0355-19556

0355-19555
0356-19556
0356- 19563
0355-19567

0356-19s59 526.65

t33L-7657
1351-19000

1553-s4
1553-55

LLt+
70
2l

145
189

IREE DIED

178

131
253
244
188
L76
148
139

199

534.70
3t4-70

533 .70
533.70

4
4

155
133

188
170



Tablc 9 cont.

1TI8 ID sz.lIJc SESD COInn * oF couElt
AVEBACE YIEI.D
PEB CONE

1600-19370
1600-19371

1652-19338
1653-19373
1653-19376
1553-19376

1654-007
L632-t9337

L652-7607
1552-7508

L754-7433

t754-745L
1734-7468
L754-t9613
17s4.19634
1754-1963s

1754-19631
t734-t9632

531. 55
531. 55

531. 65
s31. 65

531.70
531.70

525.45

600
4L9

5
3

5
4
4
4

4
5

120
140

140
L26
145
182

30
227

103
119

161

113

A-1
c-1

531. 60
531.60
531. 60
s31. 60

698
505
378
730

118
1136

L235
1s43

642

591
440
343
924
738

453
3321

L2
13

t

525.55
525. 55
525.55
525.55
525.55

148
110

86
23L
190

4

4
4
4
4
4

4525.65
RR525.65



l/22/91 2:56:13 PM

Appendlx 1,

Database SPBRTEST query SPRRSZ Page I

TREEID SZ ELEV T!'I{ RANGE SEC RR PCTNR

RESISTANT SP BY SZ

HC YRl TOT1 SUS1 RES1 YN2 TOT2 SUS2 NES2 YR3 TOT3 SUS3 RES3 NEMANKS

KTOHCXK43SAR
rSZ totel .

Rr 71 .l 21 AA 38 11 21

24 Rr 44.7 30 499 85 42 34

( Plxw( llc ) K70=5037

sR loo9 c1051 6004 091 10 17lr lE
.SZ totel. I Recordg

5033 30
5000 30
5001 30
5002 30
5003 30

1 neco.da

Recordg

o
0
0
1

2
,
0
1 3'
o
0
0
642
o
636
432
o
0
0
0
0
0
0
1

0
7
7
6
0
7

9

68fl
68fl
81
81
B1
a2
63n
882
7?O
62$
65H
77G
77G
770
770
64fl
64n
75H
7'to
75n
7'A
770
81
7 211

77C
79
81
81
81

77e
31 6EH

790
81 18

or52
o552
o552
0552

o.
0.

56.
49.
41.
56.
0.

46,
o.
0.
0.

50.
0.

70.
74.
0.
0.
0.

50.
0.
0.
0.

38.
0.

66.
,7.
24.
50.
66.

3E
42
45
2a
46
36
42
15

4t
40
50
50
48
41
40
t5
45
38
,1
39
\t
43
38
42
3lr

17r{
45n
18n
18N
15N
15N
45N
15N
18N
17N
17N
l5N
15N
I5t{
17N
17N
l7
17t{
17N
16N
18N
18N
17N
17N
18N
14N

7E
l2tr,
6E
6E

'E7E
12r'
6E
7E
7E
7E

'E,E
,B
7E
7E
7B
7E
7E
6E
7B
6E
7E
7E
6E
3B

t2
8

t6
25

26
8
2

2l
l2
l3
2tt
24
25
l3
l3
12
l3
13

2
7
L

12
12
r2
19

K-6t-HC 25-N
x ll nc DBAI)
x 123 flc
K I25 IIC DEAD
K 212 HC

K 206 HC

K1oflC 88D CTnLgo( 19C
K 1001 EC
K15rto
K 17 nc
K 19 HC DEAD
K3lHCssTSH( 3 )88-P1xU
K32gC
K34rrc 88-PIXU(fiC)
X66[CDEAD 88-Plru(HC
( XTOITCDEAD) BII LIVE

LL
nr
Rr
Br
Rr
Br
Rr
Rr
Rr
Er
Rr
Rr
Rr
nr
Rr
BR
Rr
Rr
nr
nr
Br
LL
Rr
Rr
Rr:
Rr'
Rr
Rr
Rr

88
88
170
790

2
2
2

52

1

2
ao

4
3
4

92

2
4
I

10

TOII
79c
a2
a2
a2

65n

66n
66II
68
79c
79G
79c
65n
77G
790
75ll
77A
77G
64II
67H
Trtl

67H
790

21
24
13

9
13
I

12
1l
,

7lfl

a2 29 t4 t4

190
o5r2 500
orr2 500o5a2 500
0552 500
orr2 501
orr2 501
0552 502
or52 502or52 502
0552 

'03or52 503
0552 50\
0552 SOtt
o5r2 50b
or52 504
o5r2 ,o4
0552 

'O'orr2 ,o5
0552 

'O'orr2 506
1051 600
1051 600
lo51 600
1051 600.sz total .

430
530
630
830
030
130
130
230
430
430
730
030
130
230
630
830
130
430
930
130
030
130
230
330

29

76 41 35

3

66 0
I2t 13

83 4t 42

,t
43

t,
lt

36
32

0558 54t2 302
0558 5\14 302
1052 5900 302
LO52 5901 302rsz totel. 4

nr
Rr
Rr
Rr

790

69H

790

77
8l
83
86
89
94
96

HC
Ilc
IIC Bs-64,77

66
70
71

UNK LOC.
u,( r,oc.
ut{K Loc.

r4EU
K50Us668[ 88-P1xU(HC
SR 74 O DEAD
sR260

6

73 lrc
76 HC

HC

Ic
HC
IIc

0
0
0
0

47

3

a3 a, 37 48

69H 88 
'9 

28 31

K
K

K
K

K
K
K
K
K
SR
SR
SR
SR

K (4 SAR

6
l2

7
20
6

4
8

l0
4

45
4'
44
47

13N
l3t{

tE
4E

2
2

0.0
52.'
o.0

3814N 4E 33
Recorde

0554 5500 311 51 39N 11r,' 20 LL

tt7

o.o 67H

,) )
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Appondlx l.

Databe6e SPBRTESf ouery SPRRIiZ Pege 2

TREEID SZ ELEV TlOl{ NANOB SDC RR PCTNR

RESISTAXT SP BY SZ

IIC YRl TOT1 SUS1 RESI YR2 TOT2 SUS2 RBS2 YR3 I\)T3 SUS3 RES3 RE]ffARKS

0564 5501 311 40 37N 1lU
orr4 ,502 3Lt 42 37I{ l1u
o5r4 5503 311 40 37I{ 1lW
rSZ total. 4 B€cords

15
L4
15

52.3
37.'
43.8

8l
8l
81

l6
16
16

11
10
9

0551 5700 321 36 47N 8W

0551 5701 321 36 47n 111'
.Sz total. 2 necordd

15 Br
36 Rr

nr
Rr
Rr.

0.0
38.2

770
77c

79A
77c

32 Rr 66.7 30 a96 7A 25 50

6Rr 0.0 7511

a2 28 10 18

7 5 2 83 76 46 30

8r 22 tO t2 83 85 39 46

770

80 28 14 14 8l 16 I I

7rfi

79 15 10 5 84 64 34 30

83 9t 
'2 

33

,
6
7

642

K 13
r 17
K 195

sAR
SAR
SAB

DEAD

r{E 1027 CR

It{E 1056 s
ME 1057 S

7'H ME 63 UL
ME 47 UL

1456 5550 331 48 38r 9rr'
1a56 6551 33t 49 3an 9U
1456 6552 331 41 3611 6rJ
rsz total. 3 Records

34 Rr
34 Rr
34 Rr

OK Rr?-79G DBAD
30 0K

x1
r{1

sT 2W
ST 4IJ
sT6U

0.0
o.o
0.o

79
a1
80
83
79

19 888
28 887

a1

77(J
68fl
770

0851 11000 371 40 24n 8W
rsz totel - 1 Recordg

0853 t1200 372 50 19I
0E53 tt201 372 4' 19N
0854 11300 372 39 17N
0854 11301 372 31 19
rSZ total. 4 RecordB

8Br
16 Rr
2Rr

25 Rr

44 .3
116.3
,t.7
50.o

35 882
42 AA2

79
a2

79
88
13
60

44
b5

9
30

3'
42

4
30

7W

7w
10r,
lohl

1461 6250 521 53 38r{ 2E

'SZ total. I Recorda

0651 67rt
0551 6752
0651 6753
0651 675'
0653 6901
rSZ total.

522
,22
,22
522
522
,

51 .0
50.0
51 .9
50 -o

9
l4
2L
79

2

6
I

t2
30

1

81
E3
82

19
90
11

7
43

4

t2
t7

7

50 29n 38
51 28n 3E
,4 28r{ 3E
55 28r 3E
,, 32n 58

Recorda

35
2
,
5

33

l8
3
3
3
3
3

27

Rr
Rr
Rr
nr
Rr

nr
Rr
na
Rr
Br
ni
Ri

653 3
6
9

41
I

L 18A
L13A
L45A
L48A
L 2 ICR Cotrtrol r9O

sT 7 *tc

L73A

tl52 t9775
1156 7071
Itr6 7072
1156 7096
ttr6 7098
1156 7106
1156 7362
'BZ total.

065l
1154

523 
'5 

26r
523 53 23n
523 53 23r{
,23 53 23N
523 

'3 
23N

,23 53 23N
523 39 24r{
7 Records

9B
8E
8E

8E
8E
8E

54,3
70.0
5' .O
,9,t
62.'
38.9
38.0

8t
79
81
79

t0
20
22
t6
18
13

t6
t2
9
9
6

11
l3

t9
2a
11
13
10

7
0

35

8E

5b67
7006

524 
'O 

28
,2\ 4't 23N 'E6E

27 Rt
31 Rr

42.5
53.8

81
79

2t
26 t2

t2
14

9

)) )) )) ), )))
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Apperdlx 1.

TREEID SZ ELEV TTdN RANOE SEC RN PCTRR

NESISTAIIT SP BT SZ

HC tnl TOT1 SUS1 RES1 YR2 TOT2 SUS2 NES2 YR3 TO'T3 SUS3 NES3 REMARKS

1156
1154
1154
1154
1154
1154
1154
1154
1154
1154
1154
1154
tt54
ttr4
1154
1154

2t
24
24
24
24
24
24
24
24
2\
24
24
24
24
24
24
24
24
24
2\
24

3l
3t
3l
3t
31
31
30
30
32
32

5
5

32
6

22

2
33
l6
24
27

Rr
nr
Rr
Rr
Rr
Rr'
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
nr
Rr
Rr
Rr
Rr
Rr
Br
Rr
Rr

7'ld
T lll
71fl
a2
7l,J
79
8l
72Id
79
79
79
79
74H

73ld

75
7rtl

758

7010
7011
7016
7017
7020
7023
7030
7034
7139
7197
7 202
7 210
7 267
7 298
7 399
7 402

2'
100

7451
7\r3
7 h63
7468

19630
19631
19632
19633
19634

t3
119
t24

7156
7464

,24
5
,
5
5
5

5
5
5
5
5
I

5
5

,
,
5
,
,
2

,2'
52'
52'
,2'
,2'
525
,25
52'
,2'
,2'
525
,2'
,25
,2'
,2'
,2'
,25
525
525

0.0
0.0
0.0

40.0
0.0

4' .'
31 .6
33.3
40.0
33.3
70.0
20.0
o.o

75 -O
68.4
51 .3
49.4
53.0
,2.5
57.8
38.3
44. r
73-8

47
47
47
47
47
47
41
47
48
45
46
46
46
46
,2
43
22
30
39
46
44

23n 6E
23n 6E
231{ 68
23n 6E
23t{ 6E
211{ 6E
23n 6E
23 68
24r{ 6E
24t{ 6E
23n 6E
23ll 6E
24n 6E
23r{ 6E
23X 6E
22N 5E
21r{ 5E
22N 68
22N 6E
24N 48
24N 5E

2olt
21!r
218
14N
1'N
15X
15n
15n
15n
151{
1'T
16n
15n
1rn
16n
17n
17!l
18r
17lr

69ll

74n2' r, 10

51l
19

,
6

20
10

,
6

2
2

t4
2

13

3
4
6
8

6i2

75H

a2 95 h6 4A

PPT223

LOGGED 8/18/88

22 016 sont to llc
14NS

sc r90
z43'

l0 Bll
15/En

1154 ClJ
1154 RCo
1154 tni,ID

DI
DI
DI
DI
.Sz totel.

I
I
2
96
99
91

'F5P
7A
7A

L2
19
2'
78
65
7l
1'
55
69
61

3
6

t2
39
31
38

14
I
3

2t
25
38
42

10
20
31

895
893
893
884
89'
a2
808
79
8l
886
883
886
884
687
86F
892
895
096
79

I
8
8

308
308
308
26A
188
308
408

33

30
30
a7
34
30
22
30
30
30

29
38
l6

9
13
13
38
35
42
26
l8
30
45

19

24 44
5 Records

1153
1153
1153
17r4
17r4
1754
1754
1751
L7'\
t754
t754
t7r\
tTrtt
t7 5h
t7r,
t755
175'
l7r,
l7r,

30
33

6
33

5
32

24
22
2l
24

6

50.
51.

100.
42.
45,
24.
48.
58.
58.
68.

68
80
7?
28
4'
t0
t1
80
92
87
80
82
93
58
62
88
l6

40
45
50
,,
,,
54
46

9E
8E
9E

138
t2P,
t2E
128
138
l3E
13E
l3E
13E
12E
12E
10E
108
l1E
9E

128

19 Rr
28 Br
20 Rr

30
30
24
41
30

19
4

Rr
Rr
Rr
nr
Rr
Rr
Rr
nr
NR
Rr
nr
Rr
Rr
Br
Rr
Rr

48
49
43
48
46
43
4l
50

31
3?
24
41
36
t2

5
,
I

40
47
a7
34
36

0
2A
36
51
11

33
38
31
44
4t
16
2L
,
3

40
45
o

46
44
34
30
26
36

5

64
74

4
3
6
2

4
0
0
1
0
I
0
5
0
2
3
I
6
8

72

a2
898

96
83

53
01

41
38

60
53
60
65
65
5'
,,
44
4'
5'
39
56

aBc 57 21 0 890 36 14 22

7sld

6/B$
Te6t87/59Tota1/oData

2424 fiAD RUS$,/25I90

) )))))))))
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App6ndlr l.

TREBID SZ BLBV 11'N RAI{OE SEC NN PCTRR

RESISTAN! SP 8Y SZ

f,c YRI ?or1 susl Ragl Yn2 mT2 sus2 REsr2 rn3 mT3 sus3 RBs3 RE /rRRs

LPO 103
LPO 104
LPO 105
LPO 106
LPO 383 2
LPO 363 8st{ 2su3
s94
.SZ totel.

0351
0351
0353
0353
03r3
0353
0353
0353
035'
o355
0355
o3r,
o3r5
0355
035t
0355
0356
0356
0316
0356
0356
0355
0356
03t5
0356
0356
0356
0316
0356
03r6
0356
0356
0356

,2'
,2'
525
525
,25 40 21N 78
,2' 44 2lN 7E
,2' 39 20n 7E
,25 40 20x 78
525 39 20lr 7E
28 Records

8lt
ON

12x
14X
14n
12I{
11lr
12N
111{
l1N
14X
11lt
11N
12X
11tr
1ld
9ll
9x

10lr
9x

l0
l0I
9T
9l{

101{
10X
10r{
9N
9N

t0N
10I
10n
10n

34
13
l4
14
ltt

Rr
Rr
Rr
Rr

h5.5
50,0
6b.7
34.8
35.1
58.3
45.7
,2 .3
60.6

28 al
81
81
81
84
84

30 885
23 A85
30 886

14
16
t1
23
,7
t2
a2
52
94

7
8
6

1'
37
)

44
21
37

7
I

l1
8

20
7

37
23
,7

Rr
Rr
Rr
Rr

g7E 7L 35 2A

Rr

7Btl

21 Bn

6
7

l8
136
170
180

7519
?5rt

62
63

7504
t9r20
t9r2t

01
150
151

7 230
7490
7503
Trta
7 7rO
7?53
7714
7 7r5
7716

51
67
40
59
50
,o
&4
,,
,,
00
55
4'
96
44
,t
66
t4
4t
54
58
,4
,2
,2
tl
58
,6
42
42
39

0
0
0
o

158 15
trB t?
tlB I
138 26
138 t2
tlB I
l1B 2
128 6
13E 10
138 11
ILE 23
13E 11
l3E 11
L'E 20
13E t2
138 t'
l3E 22
r3B 22
r3E 23
148 4
138 20
138 10
148 4
148 h
l1E 10
138 23
lrE 3
l4E 

'148 [
158 30
15E 30
I'E 30
158 30

526 60
,26 60
526 45
526 45
,26 60
526 40
,26 30
,26 40
,26 

'O525 50
,26 7t
,26 58
526 50
,26 60
,26 

'O526 tt5
526 39
,26 X9
526 45
526 

'1526 38
s26 40
526 54
526 5L
526 50
525 4'
,26 

'8526 40
526 54
526 5A
,26 

'a526 58
526 5A

nr
Rr
Rr
Rr
nr
Rr
Ri
Rr
Rr
NR
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
nr
Rr
Rr
Rr'
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr

096
897
687
894
898
892
883
882
897
891
80
883
883
883
887
886
893

,4
,7
34
45
30
29
30
46
48
55
l1
2'
57
37
47
49
30
32
46
43
t
41
39
30

7
13
12
33
30

9
9
,
8
9
I
h
E
0
0
,
6
6
6
2
I
6
I
9
2
6
0
7
3
,
9
3
0
0
0
0
0

29
30
30
30
30
30
30
40
30
30

2'
38
31
30
30
30
30
30
30
30
30
30
30

26

106
86
84
83
63
59
68
a2
88
56
20
5'
62
83
9l
76
68
7A
87
73
I5
7A
1'
89
12
2\
28
78
80

50
27
50
31
29
28
38
37
38

0
9

30
2

46
44
2'
38
4'
39
30
3E
37
36
47
,

10
16
4'
47

Et3
6 SETIT TO BH

4 BII

P\2

oLDf31,/SPAr
oLDr15,/SPAI
oLDr11/SPAl
owl27 lsPll

6/Btl
17 B[
19 Btl

ORIGIXAL PAREI{T DBAD

832/SPl1

19r22
t9r23
t9524

51
,2
63
69
77

l3

32

891
894
895
898
895
69'
099
79
87A
80
878
878

,))) ))))
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TREAID SZ BI,EV TUIT FAI{GE SEC RN PCTNN

RESISTANT SP BY SZ

nc ynl mrl susl REsl yR2 mr2 sus2 RBs2 YR3 ror3 sus3 REs3 REUARKS

,26 6'
526 50
526 65
526

148
148
14E
148
14E
148
158
158
148
158

23
23

23
23
22
33
2'
I

23

Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr

45
72
72
66
a2

6
20

t7
32
36
38
37

3
13

2/B

8/Bs
7 /Bs

FGS TREE

o
o
0
o
0
,
I
o
6
1
o
n

o
0
0
8
3
2
,
7
7
I
9
7
4
0
2
4
2
I
4
0
I
1

7
3
I
1

6
9
7
o

o
o
0
0
0

42
4'

52
,,

14N
10N
14N
14N
14N
10r
10r
10r
10t{
10N

71
71
7t
7t
7l

lrtt ,31 5,
180 531 55

732A 
'31 

5'

7607 531 58
7608 531 68
7609 531 56

26
26
26
26
26
26
26

5

5
5
5

0356 7903
0356 7904
0316 7905
0316 7906
0356 7907
0356 t95r'
0356 t9rr6
0356 t9rr7
0356 19rr8
0316 t9r59
526 z27!
AFPM 506
'SZ total.

39
3
7

,o
57
48
to

23
39
36
2A

I
I

26
27
2'
33
19

5
40
18
46
46
32
34
40
41
39
56
31
34
t9
38
39
35
4'
t2
51
24
33
LI

36 086
30 882
30 883

80
81

t6 878
30 883

84
84

19

24
10
34
35
18
29
34
2'
34
15
10
21
t2
14
33

h
4

10
t5
2A

7
6

32
I

2t
26
26
2l

55
68
84

50
3t

29
26
30
37
17
,t
I

41
27
20
41

85

7t

60
00

30 093
30 893
30 895
30 893
30 893
30 84
38 874
25 868
30 896
30 894
30 893
30 893
30 895
30 847
30 888
34 883
20 885
29 893
30 893
30 893
30 894
30 894

03
38 874

83
8&

6t

EO
80
60
57
65
52
63
31
18
58
45
47
48
46
45
47
56
37
40
46
51
44
48
,7
,3
5l
44
,2
37
50

526 b7 13r{ 13E
45 Records

1651
t611
1651
1651
1651
r651
t 551
1651
t652
1652
16r2
L6r2
t652
t612
L652
1653
1653
1653
t613
1653
1653
16r3
r653
1653
1653
1653
1653
1653

,
,

65
64
69
69
,2
t2
84
43
85
89
64
6'
73
7A
90

4
4

39
37
47
36
33

7
38
2'
39
\2
30
29
33

Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
R!
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
nr
Rr
Rr
Rr
R!
Rr
Rr
Rr
Rr

168
t7E
L7E
178
178
t7B
l78
l6B
16E
l6E
158
t7E
l78
16E
l68
IEB
188
188
188
188
r8B
188
188
188
l8B
l8E
188
188

IN
1N
2N
2I{
3N
3N
2r
3
6
6I
7N
5N

'{6n
6i
4lt
4t{
5tl
5l{
5n
5lr
5I
,lr
4t{
4I{
4N
4I
4N

oL2 
'31 

h,
o1t 531 t3

093 531 45
7155 531 

'tlra, ,31 17
7591 531 50
120 531 50
133 531 60

15 53r 60
009 531 60

o70 531 55
123 531 55

7176 
'3L 

53
7577 531 54

))

017 531 43

?,619 531
z77t 531

oo3 53r 37

19335 53r 60
A2 2 53r 50

l.31 50

a7a 77 47 0 895 80 43 37

896 68 31 37

8l

7 Blt
16Bn L@Om

nBrNoc. 21l'90
REINOCULATE 2',/'90

T31
r27
T137

37

21

79
a2
97
2t
92
,1
53
a2

or, 531 55

126 
'3t 

5'

7574 33t 55

)))))))))
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TRBEID SZ ELBV T1IN RANOE SEC RR PCTRN

RESISTAM SP BY SZ

HC YRl TOT1 SUS1 RES1 YB2 T0T2 SUS2 RES2 YR3 TOT3 SUS3 RES3 NEMARKS

1613 19370
1613 19371
t6r4 7
t654 L24
1654 t26
1654 133
1654 137
1654 138
1654 162
t6r4 163
1654 t6'
t654 166
t654 19405
rSZ total.

2119
trrt 7370
trrl 7373
l55l 762A
trrl 7630
1551 7631
1551 1660
1551 77t2
trrt 19185
tr't 19187
1554 7614
155' 7356
tr55 73a2
trr, 7612
tr', 19185
trr, 191E8
1r5' 19189
rSZ total.

,31 
",3t ,,

531 65
531 40
531 40
531 45
,3t 4'
531 45
531 50
531 40
,31 4'
,31 

'O531 60
43 necord6

Recoid6

4Rr
32 E.
13 nr
22 Ri
22 Rr
19 Br
17 RR
8Rr

16 Rr
2l nr
BRr

31 Rr
24 nr

2tt 188
1rl 188

1t{ 188
ln 188

15 198

4N 188
5 188

1tr 188
1n 188

1N 188
1N 188
1n 1gB
2n 188

239,
238
22E,
238

5S
6S
6S
6S
6s
,s
6S
6S
6S

6S
7S
7S
7S
6S
7S

54
63
48
50
,t
t7

100
58
38
57
4t
61
5tt

63
76
94
B1
63

47
,t
37
35
40
31
64
48
24
44
23
35
34

40
38
,9
38

1

62
43

0
50
45

.0

.0

.7

.0

.3

.7

.0

.5

.1

.t

.0

.a

30
32
30
30
30
29
3l
30
30
30
24
30
30

884
883
881
893
891
893
093
891
893
891
893
893
481

89
83
76
70
EI
91
64

40
30
39
35
3E
3t

0
34
39
32
33
23
2A

84

4BH
19/81
7 SENT TO BII

RI

4/Bg

,32
532
,32
532
532
532
532
,32
,32
532
,32
,32
,32
,32
532
,32
,32
!7

57
5t
62
51
52
48
,4
53
4'
51
62
b5

218
22e
228
228
228
2tB
22E,
228
22E,

7S 258
7s 248
65 25E
65 2rE
9S 2rB
65 258
os 258
os 258
1S 268
os 26E

8r.8
45.6
53.E
35.0
52.4
52.0
51.1
tto .7
63.2
46.9
40.4
,3.1
46.3
57.3
5l .2

100.0
46.3

80
30 87A
32 A7A
36 87c

83
a2

2h 894
23 878
30 886
23 884
34 88D

83
36 878

83
30 883
39 883
30 847

Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
nr
Rr
Rr
Rr
RR
Br

24E,
248
238

48r
19 Rr
15 nr.
15 Rr
34 nr
16 nr
5Rr
6Rr

25 Rr
7Rr

33
26
2'

7
2t

4
15
21
l7
,
1

9
33
3[
36
13

1l
74
68
36
89
2'
I5
71
68
5t
7'
96
54
a2
85
53
a2

2
37
30
21
42
t2
23

2'
26
4'
4'
33
3t
40

0
44

9
31
3'

0
h7
13
24
24
43
23

4
5t
10
47
42
48
3A

RI

l3/BE 7 /NS

sc ,90

sc ,90

l2 /Bi
9/BH

8BH

880 84 46 36

Rr?

zt82

5S E99 90 36 51

896 7A 32 t5
59
65
60
65

1553
lr53
I5t3
lt53
r553
r553
r553
1553
1554
1554

50.o
47 .'
7t.t
63.3
45.7
67.4
54.4
4t. I
54.9
,, ,6

81
83
84
60
\

93
8l
42
92
8l

40
42
24
22

3
30
36
t2
4l
36

7 
'33 

54
47 533 70
54 

'33 
6'

,, ,33 6'
7405 5X3 52
7635 533 63
7646 533 56
7724 533 59
7640 533 5l
7642 

'33 
63

30 883
30 897
30 896
30 491
39 AO

10 SENT TO DII

a7s ,3 26 9 898 79 34 43 2537 SC '90

896 8l 40 4l sc '90
1

1

I
1

83
no 87A
30 87C

83
83

)),)) )) ))) t
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TREEID SZ ELBV lTIf RAI{CB SEC RR PCTNR

RBSISTAIIT SP BY SZ

HC YRI TOrl SUS1 RBSI Yn2 mr2 SUS2 RBS2 1T3 TOI3 SUS3 RES3 RETTARKS

trr( 19255 533 70 11S 28S
'SZ total. ll necord8

34 50
34 50

6 Br ,7,8 24 847 4, 19 26

1351
l35l
1351
135I
tSrt
1351
1351
1351
1351
13 51
13 51
1351
13r1
1352
itTlt
MTII
MTtl
tm{
imt
iiTI
lilTll
i'T'I
itrR
iITII
IITII
tirfl
Mlr
Mrfl
lilTfi
Irllt
Mlq
lilTlI
ifrll
MTII
Irffl
!ng
ItTlt
toH
IfTH
tfm
rmH

7538
?614
7617
760'
76A6
7649

16
110
7675

4
7

30
39
,8
51
66
85

115
L16
117
t2,
139
112
1r4
155
116
166
206
208
2tl
21,
217
2r6
220
223
224

2
5

15
l7
22

,
5
,
5
5
)
,
,
5
5
,
,
,
,
,
,
,
,
5,
,
5
,
,
,
5
,
,
5
5
,,
,
,
5
,
5
5
,

34
34
34
34
34
34
34
34

t2
t2
l3
t2
18
18
30
11
t2
12
12
12
t2
35

Rr
Rr
nr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
Rr
R!
Rr34

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34

Rr
Rr
Rr
Rr
Rr
Rr
Rr
Br'
Rr
Br
Rr
nr
Rr
Rr
Rr
Rr
Rr
Rr
Br
NR

68
82
85
78
83
58
,7

4
82
89
86
83
89
73
18
24
24
t7
20

5
21
2'
2L
20

9
4

l6
11
t2
14
13
28
a2
36
36
67
60
4'
41
41
60

308

I
1
I
I
I
1
1

1

1
1

I
1
1

I

4s
4S
3S
3S
3S
4S
3S
4S
4S
4S
4S
4S
ts
9S

278
278
288
278
28F
288
2aE
288
27E,
27E
27A
27E
278

,,
64
6E
62
59
70
56
56
,o
50
50
51

65.7
41 .6
43.8

51 .9
44.9

b&.7
52.6

92.5
47,6
46.6
45.8
4A ,2
49,h

50.o
38.2

39. I

100.o
100.o

45.0

42.9
34.O

61 .9
40.0

50.0
66.7
19.0
a7 .5
26.9
50.0

222.2
42.9

64.3

30 887
39 888

E9l
30 899
30 896
30 87A
21 078

80
84

41 881
3E 874
30 885
30 883
43 878

a2
82
82
82
82
02
a2
o2
82
82
a2

23 44
43 39
27 2t
43 35
37 40
27 30
26 2t
22

43 39
47 41
t5 38
43 40
45 44
53 16
99

160
o24
o 17

11 9
14

12 9
15 l0
I 13

l0 10
36
l3
2 14
56
66
86
76

10 l8
39 43
13 23
t7 19
31 36
26 34
2' 20
18 23
24 t7
060

BII-I4 DUPLOT'
t/sclot{ Dt PLoTTRT/91

38 nt

34
34
34

84 
'5 

26 29 zol
F23
F32

10 BII
1T SENT T() BH

sc ,90

nr
RR
NR
nr
Rr

896 E8

83 48

80 t72

83 2A

Rr

nr

41

22

o

16

42

26

t2

80D 19 15 0 888 34T, lOS, 0n

Al,L nn- 162 m CTrc

aaD 42 lt o

88E 17 I 1

89 SErl m CTrC

1

0

I

1

82
o2
82
82
82
82
a2

88D 37 16

88D 19 6

,2,4
63.9
52,8
,3,1
56.1
44.4
,6.1
41.,

100.o

83
83
83
83
83
83
83
83
83

88D 52 2t 2

8899099

) ,))) ),
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TREEID SZ BLBV TI RAITOE 6EC NR PCTRR

RESISTAIIT gP 8Y 62

HC_YA1_!011_AUE1 nBSl YR2 TOT2 8US2 nES2 YR3 TO?3 SUS3 RES3 BEIiIARKS

ltrtr 2*
rrf, 2t1
ItlT 249
ittf, zfi
IItTf, 2'Iimr 2r2
itTE 254
.Sz total.

53{
534
t34
t34
534
534
,34
48 Ro.orde

39
33

7
59
10

41
9

l8
I5
,

33
,

9
9
2
5
4
9
o

52

40. o
56.4
51.7
50.9
,o.7
6r.4

50. o
80. o

54.8
75 .O
,2.\
40.7

,40
540
5to
540
,40
t{0
540

nr
nr
Rr
8r
RF
Rr
R.

Rr
Rr
Rr
Rr
Rr
nr
Rr
Rr
Br
nr
Rr
Rr
Rf,
Rr

Rr

Rr

Rr

Rr

56

46
45
?t
,,
50

31
I

2t
l8
2

26
,

83
83
03
E3
83
83
83

EO
80
80
09
80
88
89

30

72
l7

n7,
ml8
2706

1352 02
t3r2 7642
t3r2 19030
1353 13
1353 19050
1353 19061
1353 

' 
I

1356 3
1354 1697
1314 7598
1354 19120
rSZ totql.

66.7

50
6

312
\22
,t4

72 39 26
110

58 28 30
64 2A 29
86 34 35
,7 22 35
76 3! tO
48 12 35
84t

11 6 5
6t 30 34

896 97 68 48

Br?
Rra?

263
2 t{s

,/sH

'BII6n8 XlfoRroor l313-0,
6Bf,
?.267
2276 RT/49
CBE

50 20s
60 213
65 209
65 225

540 70 24S
,40 70 24S
540 65 23S
,60 60 25S
t40 51 2tS
,40 64 2tS
,40 60 2rs
14 R6cord!

0653 6902 732 55 31r{ 38

'SZ total. 1 R.cordr

o5r7 5090 741 35 47r 3r
rSZ total. 1 Rocorals

0956 13601 742 50 44N 5E

'gZ total. 1 Rccorda

t7r6 27 772 
'2 

20lr 148
'SZ tot.l. I Recoral6

308
3lB
308
328
318
328
318
328
328
338
328

9U
91
9r{

34
8

l1
18
t2
t7

2
32
l7
2L
I

30
30

1
84 77 33 14

7
2

30 682
30 885
36 804
30 885
30 80
4l 80
30 aa5

53.6 30 AA6 
'6 

26 30

o.o 77G

4r.7 32 884 71 38 32

66.' tu a93 89 23 20

Rr83.38061,

896
870

96
67

45
32

53,1

27

25

31

22

L 1042 HCR 7 ftl

t( 63 Oo I,6T/DBA!

llo lolS Dn

RI

nr?

o7r7 10 992 70
o7r7 002 992 70o75? OO4 992 70

'SZ total. 3 Becor

31 Br
3l Rr
3l Rr

7I{
7t{
7!r

1

L

1

0.0
0.0
0.0

d!

z0og 997

)))))))
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RE'ISTAI+I 9P BY gZ

EC_rRl_IUl SUAI nBSl Yn2 (Ir2 SU82 RBS2 rB3 firT3 SUt3 ntss3 nE{ nRS

rSZ total. I R.cord.

orand Totsl. 301 R6cord.
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BADGER HILL



BADGER HILL

Calendar Year 1990 Accorpltshnents

CLONE BANK ESTABLISHI{ENT

l(nobcone plne seedllngs origlnally established to produce the aEEenuata X
radlata cross (KldX) rcere cleared. The land iras then ripped wlch a nlrlnged
sub-soller", and brush-raked. A total of 7 acres were cleared for clonlng
Douglas-flr fron Bteeding Zone 7 and sugar pine MGR pollen recepcors fron
northern Callfornia. In another area of Badger H111, some additlonal rows
rrere rototllled for preserving UGR sugar pine parent clones.

Douglas-fir BZ 7

Grafted conpatible rootstock cane fron both the Callfornia Departnent of
Forestry nursery aE Davls and che 6hico Tree IDprovenent Center. CDF stock
had been grafted ln the spllng of 1989 and held at Davis though Ehe growlng
season and follonlng wlnter. CTIC stock was grafted ln the wlnter of
L989/90. Boch were planced ln March of 1990.

Table 1. Flrst year Douglas-fir graft survival by agency.

Grafting
A en

# PlanEed
Clones Ramets

Dead
Rabbirs other

47 t6

Rabbit
Dama ed

L44

Survival t
Clones Raeets

98.5r

100r

75.6r

97.5r

CDF

CTIC

TO?AL

69

13s

258

s39 2 1l 7

204 797 99.5* 90.5r

Fron Table 1 1t is obvlous that the rabbits preferentially brorrsed CDF
glafted rootstock. fhe reason is unknown. Ihe rooEstock was older and
gtafts cultured dlfferently than at CTIC. Once this damage was recognized,
a prevlously scheduled backbladding to lewel the ground between Ehe rolrs
also reduced cover. Thls nay have also reduced rabbit visication, Later
additlonal daoage was DinUoaI.

CDF-Davls grafts whlle sufferlng rabbit danage, flushed well after
esEabllshoenu. Unfortunately, the grafted sci.on is not groulng vertlcally
on Eany. It ls hoped that pruning and/o! staking Eay encourage vertlcal
growth and cancel regrafttng.



1

L4

46

258

259

280

1

37

t25

CTIC Dateli.a1 whlle survtvlng well displayed slgns of dloughc stress in the
rootstock foltage, Though drlp lrrigated the Chlco naterial was held at
the Tree IEproveEent Centar untll clos€ to the date of planting. Root
crorth Capactiy uay have suffered. The Chlco naterial also suffered note
froo very cold temperatures experienced tn Decenber. New growth after
plantlng st11l looks good. However Eost of the previous yeats needles have
tsken on a bleaehed color.

Sone qlIC naterial dld noc flush well. If there was a flush lt sas often
rreak and did not foro a latge well deflned bud,for the next groring
season. A codlng of 'NB' for "no nornal bud fo@ed" ls surmarlzed by
grafttng agency ln Table 2.

Table 2. Occurance of abnornal bud formation (or 'NB") in Douglas-fir
grafts after first grorring season.

Crefting Total
Ra[ets RgEeEsA nc

CDF. PVT

CTIC.USFS 55

. P\TT

204 29.9* 797 20.5*

SoEe sclon collected was soaller than desirable for proper glaftlng. This
too nay have contributed to poor bud break.

0f the reoaining CTIC Eatellal rhich dtd flush well (70t) sone put on Eore
than 4 inches of new growth. Thls is sureiy a pronising sign for proper
graft developoent in the future.

Rust Resistanc Sugar Pine

Sugar pine graft establish.roent continues to be disappointlng (Table 3).
Both grafted llGR parents establlshed in the previously exlstlng clone bank
and grafced UGR pollen receptors establlsh ln the freshly cleared area
produced less than 60t survlval for rarets planted. Rabblts kflled 2
grafts and browsed one othe!. It is assuned that Fusari.uE infecElon aE
both the Davls and CTIC nurseries has aE least contrlbuted co these poor
establlshment results . .

ToEal
Clones

69

70

'NB'
Clones t

1.4*

21.5*

65.7r

I

0 .4r

14. 3r

44 .6*



Table 3. Flrst year sugar plne grafC survlval by agency.

craftlng Sclon
A en

CDF 23

4t

!7

e

l,!GR-parenE

llGR-parent

l{GR-po11en
receptor

# Planted
Clones Ranets

Survlvel *
Clones Ranets

6

L4

29

100r

7L,4t

72.4*

59.5a

41.5$

55.2r

CTIC

49 101 75.5* 52.5r

white Ftr Bz 3

Approxinately 5 acres along the north boundary of Badger Hill were cleared
of an o1d Douglas-flr Clone Bank. Many of the orlginal grafts for clones
frou northern California were establlshed here. Unfortunately it was on
inconpatible roocstock. About 3 acres will be used to establish a clone
bank for BZ 3 Lrhlte flr. The renalning areas on steepe! ground w111 be
schedu}ed for clone pleservation of another species to be deternined.

Clone Bank Haintenance

In portions of lhe "lrest block' sugar pine basal area had clilobed uo 120 sq
ft/acte. Sone of the sleEs rrete up Eo 18" DBH. Ic rras decided chac
approxinately 1/3 of the stens sould be taken out. Flower and pollen
ploductton Dight be enhanced. l,lovenent of che rnocorlzed llfE would be
easler, reducing daoage to renaining ramets.

Even spaclng lras not the predominant criterla for tree narking. Flrsc, no
rust resistant suga! pine grafts would be taken out. At least one ramet
would be saved frou each clone even if it was a proven non-l{GR. fhe nuuber
of clones and rauets renalnlng after thinntng would be balaced between seed
zones and 500 foot elevaElonal bands. Einelly, poorly producing clones or
ranets would be thlnned nore heavlly.

Thlnnlng took place 1n late October. Falllng, bucklng to connerclal
lengths and skiddlng were aceonplished by Badger HlII personnel. Due in
gleat palt to the care taken by our faller, Dave Allcea, chere rdas no
dalage to any renaining grafcs. Badger Hill was rgichin an existing Salvage
Sale area. l,lore than 7 MBF were sold at a s ttrmpage rate of 92L4/uBF.



Vegatrtlon Ean8t6lent uar acc pllshGd by neaual, uechanlcal alrd chaElca1
netho&. H.ad grubblag 8trd [orlng took plrc. la the shite ftr and suger
plne clon b.ol(r. Bsck b18ddlnt to 1evel accsaa rorys also controlled
veget.tl,on la the nerly .ttlbIl,sh.d llouglee - flr clone baok. Glyphosate
appltrcatlon t8rgeted Scotch BrooD a:rd other roody plant spcclcs throughout
all clonc banks.

In rddltlon to rabbl,ts, ett.lpts rcre nsde to coDtrol both gophcra and
glouad aqul,rrals. Gophcrr havc bcea kept ln check sittr seDl-runuel
'burror-bul,ldlng'. Ga. certrldges have not provlded adequat. control of
grouod aqulrrcle aod alt.ro.tlvc uetlrods 1111 bc usod nc:.t y6ar.



Badger Hill
Surveys and Adninlstrative Studies

Sugar Pine Reproductlon Survey

Continued fallure rlth controlled pollination has focused our attention on the
faEe of ou! fenale flower crops during thei! developnent lnto cones. A
quantltatlv€ survey Uould provlde a base llne wlth uhlch to compare current
production lrlth that reallzed wlth future cultural practlces. Pasc surveys had
only been subj ectlve ln nature. They had Eeasur€d crops only as "llght,
Eoderate or heavy. "

Surveys of polIen, conelet and cone crops
grafts a! Badger HiIl. The pollen survey
Cone and conelet surveys vere perfomed ln
heavy. Hooever, resulEs are not reporEed
light.

were p€rfonned for all sugar pine
was coDpleted ln two days in June.
July. Pollen crops were generally
here. Cone crops were generally

A total of 3581 conelets uere counted on sugar pine grafts. 0f these 3300 or
92t were on grafts 22 years or older. These observatLons are suunarlzed in
table 4. Flgure 1 deplccs average conelet productlon by years after grafc
esEabllshnent.

Eleven rootstock planted in 1950 remalned ungrafted and developed rrich the
surroundlng grafted clones. Rootstock source is not positively knoun.
However, lt was probably from wlthln the area of old seed zone III
nid-elewatlon Sietra Nevada (per con Gaylord Parks). Ellen ott a now retired
orchard pollination leader reported that flower production began on sone
seedlings as eally as 1985 ot 25 yeaxs after planttng. Afcer 31 years 7 out of
1l seedlings produced at leasc one conelet. One individual produced 37 of Uhe
85 Eotal produced.

As expecced, there ls considerable difference both between and wlthln clones
for conelet productlon. In ages 22-31, 88t of the conelec crop was produced
by half of the clones (Table 5). i.Ilthln clones, ranets randonly located rrlchin
the clone bank mlght produce 0 to 50 conelets wtthouE visible differences in
graft vigor. Finally, in the 22-31 year old age classes 20E of the clones did
not produce conelets in the spring of 1990. Of the 34 tocal clones not
producing, 14 were represenced by nore than one ramet.

One last observation Ehat has been nade before ls that Kla[ath clones apprear
to produce better than Plunas clones. In comparlng clones of age 19-23 located
ln Ehe same general area Klamach clones produced Eore conelets per graft than
Plunas clones averaging 3.85 and 2.21 conelets per r:rmec respectively.



BADGER HILL

Table 4. Cone and con€16t production by age of graft.

Year
Planted

No. of No. of Total AeE/
Glones RaDets Cones Graft

Total
Conelets

Av
Graft

20.66

# Clones
not

Producing

1960
61
62
63
64
65
66
67
58
69

t970

31
30
29
28
27
26
25
24
23
22
2L

47
2L
42
62
31
31
28
11
23
19
33

LL7
78
34
58
68
34
13

1
4

19
9

97L
324
45L
57L
279
313
t2t

66
91

118
75

.00

.10

.32

.00

.95

.2L

.27

Age

19
10
24
28
19
18
14

7

18
13
20

Table 5. Clonal patterns of conelet productlon.

Average
* of Total

RaDets Conelets

,49
.71

.10

.46

.09

.t7

.00

.27

Average Conelets
per Ranet

Top 50t Botton 50t

.81

.94

.19

2
3
0
0
2
1
0
0
0
1
0

43
74
2l

15
10

9
9

l0
4
6
3
6
2

Age
*of

Clones
Aug/
Ramets

tof
Crop
Top 50t

31
30
29
28
27
26
25
24
23
22

19
10
24
28
19
18
t4

7
18
13

97L
324
451
57L
279
313
LzL

61
91

118

9
9
8
9
9
6
9
9

10.8
9.2
9.0

10.1
4.3
6.0
2.9
6.2

2.5
2.L
1.8
2.2
1.6
L.7
2.O
1.5
1.3
1.5

20.6
L5.4

30.7
27..6
t6.2 3.3

3.7
7.L
2.7
t.7
0.7
8.9
0.0

7.L
3.6
1.9
L.2
2.6
L.4
0.9
3.0
0.1
L.4

85 .4t
76.5

88. 2r 34

0
0
1
9

2
3

5

2
8

4

16.8
14. 3
20.7

10.5

6.5

5.0
L2.3

L70 L.9 3300 10.2
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Bark Scorins

In the fa1I of 1989, sone of the suga! pine grafts just didn'c look right. A
closer look at the graft unlons led to the suspicion of developlng graft
tnconpaElblllty ln an unusually high nunber of raEets, A revlew of the below
listed artlcles by Dr Donald Copes confiroed the susplclon and gave a frarerrork
for deallng rrlth the problen.

More than 1000 sugar plne grafts were revlewed for slgns of graft
lnconpatlblllty 1n Uarch of 1990. 0f these, 77 raoets fron 50 clones were
scored to represent 4 poCential stages or, aE least, reaetlons to rejectlon.

0 - Beglnnlng perforatlon of unlon?

1 - Perforated appearance Eo union.

2 - Deflnite line and/or pacches of sunken ca[biun.

3 - RaEet overgrowlng rootstock.

In the flrst stages of rejectlon evenly spaced holes nuch 1lke conputer papet
perforatlon, would appear at the graft union. LaEer stages (2 and 3) were nore
suggestlve of canbial dlsruptlon.

In addltlon to scoring rejectlon candtdates, lnltlal observatlons included;

1. Hetght and dianeter

Percentage of graft unlon citcunference showing slgns of rejectlon

follage healuh (subjectively based on color and needle retention)

Presence of frass at union (fron Dloryctria nlnlng)

Presence of prevLous bark scoring.

Photographs were taken of the differenc rejection classes for conparlson with
Iater developeent.

Bark scoring consists of physically lrounding a graft wlth a narrow furrow
across Lts union and Eo the depth of the outer xylern. It has been found
effecclve in heallng or at least prolonglng grafE survlval in Douglas-fir.
Gaylord Parks had perforned this EreaEnent Eethod on a sroall nurober of sugar
pine grafts in che past. In sone cases it appears to have healed the union in
others only prolonged the eventual rejecclon process.

In developing a s tudy plan, a strategy was taken to keep atEeEpEed nlcigaEion
to a nlnlmum. This neanE not lrrlgating treated grafts nor applying an
insectlclde to protect against bark beetle. The incidental loss of grafted
naterlals to date seens to be frorn lps rather than Dendroctonus. The 77 grafts
were broken into 3 groups. The firsc would be scored ln the spring. The second
would be scored ln the fall after soil ooisture levels had been restored. The
third group would be lefc as control to nonLtor the progression of grafts
through eventual Eortelicy.

2

3

4

5



On May 2nd, a chainsau with 18" bar and 11 m chain nas used to cut furrorrs
about 2 lnchos apart on ra.nets rrithin the flrst group. Scoring uas done only
on the portlon of the graft which showed slgns of, reJecElon. On l{ay 1lth
trested grafts Iere reviewed and 19 of 28 had been attacked by Turpentine
beetles (D. valens). Sone heavy pitch productlon ras already evtdenc on uost of
the attacks. On July 3rd new grolrth rras evaluated and an assessnent of valens
attack Eade. Attack rdes 1n sone cases independent of any neasure of tree vlgor
and scage of graft reJectlon. Sone grafts rrlth healthy foliage and only sllghc
signs of teJectton were attecked. Others rrlth poor foliage, grouth and
overtopped rootstock lrere untouched. Of the 19 attecked 10 appeared to be
coEpletely pitched out. Ne$ grorrth was subJ ectlvely scored as norrnal on 17 of
28. Horrever, nany of the reualnder had not produced nornal glouth the year
previous to treatnent. Two glafts had died but nay have dled anl ray. Healing
!,as vlslble on Dost tleeted grafts \rlth the sealing off of exposed sapwood by
nen tlssue. There were no Eore signlflcant changes in the condltlon of created
grafts through January of 1991.

The second group has not been created. Total rainfall to January 15th was
about 30t of nornal at the Nursery. SuppleEental lrrigaElon to perforn che
treatEent was iot perforned. Treatnent of Ehe second group will cake place
this spring. llonitorlng for effectiveness will continue.

References

Copes, D. L.
nonticola and P.

1980. Anatonlcal S]mptoEs of Graft Inconpaclbllity ln Plnus
ponderosa. Sivae Genetica 29:77 -82.

Copes, D. L. 1989. Bark Scoring Probleu crafts ln Five Douglas-fir Seed
orchards: A Case Hlstory. Res. Note PN!r-487. PorEland OR: USDA, Forest Service
PNW SEation. LZp.



BADCER HILL
Calendat Yesr 1991 Planned AccoEplishrents

whlte flr
Land cleared of lnconpatible Douglas-flr grafts will be prepared for the firsc
clones fron white fir Breeding Zone 3. These are scheduled for planting in the
sprlng of 1992. A new 20,000 gallon water tank will provide nuch needed
capaclty. Horrever, anothe! droutht year w111 increase dependance on lrater
hauling. The fer renaining clones fron BZ 1 and 2 n111 be planted this spring.

A survey of exlstlng whlte fir graft foru ls being perforned before pruning.
Indlvidual ranets and even clonal rorrs vary fron deslreable vertical to
continued plagiotrophisrn (or growth parallel to the ground). With help frou
the Chico Tree Inprovexnent Center varlous strategles w111 be developed to bring
our problen grafts to a vertical grolrth form.

Douglas - fir

Cold da:lage experlenced in December ls thought to be Etnor. The need for
replacenents wl1l, hopefully, be low. Collectlons fron oore than fifty ne!,
clones, prlnarlly fron private industry selections, have been requested.
Establishnent rrlll take place this spring. Finally, 30 nore selections will be
nade wlthin seed zone 523 for evenEual establishnent at boEh Badgerhill and
ForesthilI.

Sugar Pine

Cone, conelet and pollen surveys will be nade again. The second group of
candldates for bark scoring will be treated. Surviving grafts fron both the
cDF nursery ln Davls and cTIc riIl be establlshed this spring. Uotested sugar
pine clones produclng poI1en will be crossed rrith non-l,lcR trees Eo determine
their MGR status, open pollination of non-resistant clones rrith resistant
pollen will continue for another year, fhls approach pronises Eo increase Ehe
supply of MGR seed fron the Badger Ht1l orchard for comerclal outplanting.

A nulti-year study plan wlll be begun wlth Dr. Pat shea of PSIJ. It will
investigate the ioportance of various seed and cone insects during the
reproductlon cycle ln sugar plne ac Badger H111.
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7446
7392
7402
707L
7010
70L6
7324
7278
7011
733t
7232
743L
7480
7469
7464
744L
7305
7X65
7 444
7326
7252
7395
7 448
7018
748L
7385
7023
7268
7098
73t2
7445
7363
747L
7483
7320
7463
7298
7399
7267
7389
675L
7255
7397
67 54

L94
159
184
199
180
180
171
189
176
t72
188
L73
155
L79
L73
184
168
L57
L7L
L72
158
L74
L66
159
L7]-
166
153
171
169
t62
151
L32
L49
L64
L62
t67
1s3
165
156
147
155
136
145
L42

153
143
L47
150
148
148
140
t42
145
1s3
135
L37
t37
141
133
L27
133
150
L34
L29
L32
128
L37
131
131
133
134
133
L4L
L28
130
130
L32
L24
t29
L23
129
L27
120
L27
117
t23
Ll7
118

150
130
132
119
L24
L25
141
115
114
L25
119
115
t26
LL7
113
L25
t22
114
LL7
t22
111
L23
107
L27
121
109
LO7
to2
114
103
L28
L20
119
105
113
106
105
108
107
LO2
100

94
92
97

256
249
229
2L9
228
228
225
224
230
2t5
220
229
237
220
237
2L7
2L6
2L7
2L9
2L7
23s
2LL
221
2lL
203
22L
220 '
2t9
200
222
206
2t4
2tL
2t5
L95
203
209
195
198
206
198
208
L96
178

188
L73
L73
t72
170
170
L69
158
165
165
t66
L64
164
t64
!64
163
160
160
160
160
159
159
158
L57
t57
L57
155
156
L56
154
L54
L54
153
t52
150
150
L49
L49
168
146
143
140
138
L34

SEVEN YEAR GROWTH DATA FOR
SUGAR PINE RZ.!
SET 1 ORDERED BY

FAUILY AVERAGE
February 5, 1991

1)
FAUILY SZ EL 2)

SL
6L
52

FAI.T

AVG

MV

62
40

CG

63
26

FH
54
42

525 44
524 40
524 43
523 s3
524 47
524 47
525 38
524 46
524 47
525 48
524 47
525 32
523 4L
523 52
523 56
525 48
525 45
523 36
525 51
525 53
523 s3
524 40
525 54
524 47
525 44
524 54
524 47
524 46
523 53
523 40
525 49
523 39
525 55
523 48
525 46
525 50
524 46
524 52
524 46
524 54
522 50
523 53
324 37
524 50

Plantation average L67 134 116 2L7 158

44 records selected.
1) Plantatlon number 2) PlanEaEion elevatlon ln 100's



Januery 11, 1991

s
U

TAUILY RZ SZ NF RD EL B

TEN YEAR HEICHT GROWTH DAIA FOR
BREEDING ZONE TWO SET 4

ORDERED BY
TAI.TILY AVERAGE

page 1

SL
05
52

CH
09
26

FAM
AVG

IN
07
51

t{v
08
40

FH
10
42

03130
03148
03134
03510
03259
03275
03517
03052
03129
03015
03514
03s18
032L7
03011
03038
03235
03254
0346I
03086
03280
03377
03028
03L32
03235
0347)
03222
0t259
03020
o3128
03287
03288
03074
032 81
03292
0328 3
03381
0313 9

03290
03294
03301
042t6
o4223
03233

2 524
2 523
2 523
2 524
2 525
2 523
2 524
2 524
2 523
2 525
2 524
2 524
2 525
2 524
2 524
2 525
2 525
2' 525
2 524
2 523
2 523
2 525
2 523
2 525
2 525
2 525
2 523
2 525
2 524
2 523
2 323
2 525
2 523
2 523
2 523
2 524
2 525
2 523
2 523
2 523
2 524
2 s?3
2 525

11
11
1t
1t
11
1l
11
1l
11
L7
11
11
t7
11
11
17
L7
L7
11
11
It
L7
11
L7
L7
t7
11
17
11
11
11
L7
11
11
11
11
11
11
11
11

6
6

17

34
55
52
54
53
52
54
54
52
54
54
54
53
54
54
54
54
54
54
52
56
53
56
54
55
55
56
55
54
51
51
54
52
51
52
54
53
32
51
56
51
51
54

387
4L4
384
389
382
398
382
355
378
368
392
372
375
367
373
372
387
378
350
373
374
342
367
349
348
360
363
345
349
354
360
334
352
358
354
!52
357
358
349
343
339
340
329

4t2
368
388
394
380
377
374
355
389
378
366
355
358
346
369
373
338
364
344
339
341
342
352
344
371
340
352
353
336
348
329
330
336
328
313
337
32L
329
tL1
309
328
317
311

4L9
4lt
409
408
400
399
398
395
396
392
392
391
387
384
383
383
382
377
374
372
372
371
369
366
364
363
353
362
162
361
350
358
3s8
3s6
350
350
349
149
142
t40
338
tt3
329

30.2L 329
337
335
319
284
342
287
284
348
288
294
289
28s
296
297
285
317
299
275
340
323
279
312
278
288
262
280
271
265
310
306
264
307
t26
289
303
306
267
277
286
304
286
293

420
409
394
410
424
373
4L7
424
361
4t4
391
405
385
397
384
385
350
345
389
330
365
t76
348
377
338
358
354
350
385
319
325
372
322
310
3L2
306
3L7
l2L
294
310
289
300
28L

546
528
541
526
529
507
528
542
506
513
519
535
52L
516
493
500
508
497
501
477
454
518
464
483
473
483
468
491
476
473
478
490
47L
457
483
452
442
472
475
433
4!2
420
430

2r{
2H
2L
2L
2N
2L
2L
2L

2L
2L
2H
zil
2L
2H
2A
2fl
2vt
ztl

2U
2H
2H
2H
2H
2r{
2L
2H
2H
2t
2H

17
46
33
32
37
28
30
35
41-

25
25
40

42
35
52
49
42
49
43
4L
51
49
45
49
37
54
55
55

2t1

40
35
53
49
50
36
37

41

40 2tt
35 2L
44
48
46
46

2tt
2\
2H
2H
2H
2H
2t{
2H
2H
2H

43 records selected.

298 364 351 359 490 373



SSVEN YEAR GROWTH DATA FOR

BREEDING ZONE T1'O

SET.6 ORDERED BY
FA}IILY AVERAGE

S

U
FAUILY BZ SZ NF RD EL B

SL
05
52

IN
07
51

FAI.T

AVG

!{v
08
40

CH
09
26

!u
10
42

255
274
258
250
253
258
269
252
244
250
25s
26t
26L
263
250
247
258
236
249
264
241
2s6
243
244
247
246
250
245
255
252
253
239
243
228
23L
248
240
238
247
243
233
233
229
225
ztt

29L
254
24L
278
246
254
238
247
250
257
242
240
230
228
232
254
242
237
2L8
210
242
232
245
221
232
234
200
227
195
2Lt
193
zLO
20L
225
222
L92
208
185
202
184
185
185
191
165
L7T

273
257
2.62
26t
260
259
258
257
256
254
254
253
25L
250
249
248
248
247
246
246
245
245
244
244
24L
239
239
238
235
237
237
215
234
?33
233
232
229
227
226
226
2L9
2L7
2L5
205
205

3513
3296
4209
31s8
3267
3015
3264
3092
3015
3508
3519
32t4
3131
3L37
3L27
3025
)265
3100
327L
329L
3078
3271
3153
3266
32L6
3143
3155
3070
4205
3286
4221
337 6
4207
3021
3152
4224
4210
4204
3524
4227
4225
323)
4226
4203
4228

2 324
2 523
2 524
2 524
2 523
2 325
2 524
2 524
2 525
2 524
2 524
2 323
2 523
2 s23
2 523
2 525
2 523
2 524
2 523
2 523
2 524
2 52t
2 524
2 324
2 525
2 5?3
2 5?3
2 524
2 523
2 523
2 523
2 323
2 323
2 525
2 524
2 523
2 524
2 522
2 524
2 523
2 323
2 525
2 323
2 322
2 524

t1
1l

6

11
11
L7
11
11
L7
11
11
11
11
11
11
L7
11
t1
11
11
11
11
11
11
L7
11
11
11

6

11
6

11
6

L7
11

54
55
51
54
55
54
54
54
54
54
54
55
56
55
52
55
56
54
52
56
54
52
54
54
53
55
56
54
51
52
s1
52
51
55
54
51
51
51
54
51
51
54
51
51
5I

229
235
225
2L5
2?t
226
226
223
2t5
2L8
218
2L4
23L
223
2L2
208
2L7
2L4
22t
2L3
198
215
203
225
2L2
208
204
208
233
2L2
233
208
2L7
209
L97
2L3
205
2L5
205
2t2
209
200
196
201
205

239
242
236
22L
232
23L
228
222
246
231
2L8
?L5
2L7
226
236
2L4
229
2t7
224
20t
2L7
213
2L7
2t9
209
206
229
L96
208
2t7
207
22L
2LO
206
210
2L6
190
198
199
204
187
L97
185
186
184

350
332
348
340
338
327
328
337
326
314
336
337
315
310
315
319
294
331
3L7
342
325
307
310
311
307
300
314
3L2
296
29L
300
298
300
296
307
293
304
297
277
285
28t
27L
274
250
252

27 2L
43 ztl
38 2M
35 2L
37
4t
40
38
42
28

2u
2u
2U
2U
2u
2L
2L
2vt
2t,
2U
2L
2U
2L
2t

2
2L
2H
2L
2t
2N
2u
2X
2U
2H
2t1
2H

2N
2H
2L
2H
2H

2H
2H
2H
2H
2H
2H
2H

2

62
44
42
4)
35
35
28
36
36
43
32
36
31
44
45
40
44
36
48

44
47
31
49
4l
47
52
47
47
55
46
47
51

45
51
40 2H

6
6

6
11

5
5

17
6
6
6

45 records selected,

247 2t3 2t5 223 309 242



SEVEN YEAR GROWTH DATA FOR
BREEDING ZONE TI,IO

SET 5 ORDERED BY
FAI{ILY AVERAGE

s
U

FAI{ILY BZ SZ NF RD EL B

SL
05
52

IN
o7
51

CH

09
26

rAlt
AVG

t{v
08
40

JAN 11 1991

FH
10
42

3268
3151
3426
3L26
3019
3092
3 s11
3ztL
3LL4
3297
1L46
32s7
3272
3154
3057
3270
32sL
3332
3135
3 302
3L44
315 3
3165
3266
42L7
3L49
3015
3027
30s6
42L9
3145
3 519
3155
3375
3L47
421-L
3L27
3299
4222
4220
3382
4235

2 523
2 524
2 523
2 524
2 525
2 524
2 524
2 525
2 324
2 523
2 525
2 525
2 523
2 524
2 524
2 523
2 525
2 325
2 523
2 523
2 524
2 524
2 323
2 324
2 524
2 s23
2 525
2 525
2 524
2 524
2 525
2 524
2 523
2 523
2 s23
2 524
2 523
2 523
2 523
2 523
2 525
2 524

1t
t1
11
11
!7
11
11
L7
11
11
11
L7
11
11
11
11
t7
11
11
11
1t
11
11
11

6
11
!7
!7
1t

6
11
11
ll
11
11

6
11
11

6

6
17

6

56
54
5?
54
55
54
54
53
54
56
53
54
52
54
54
52
55
53
56
55
54
54
55
54
51
36
54
55
54
51
53
5n
56
52
55
51
52
55
51
51
55
51

36 2N
30 2L
38 2l{
38 ztl
42 2t1
38 2l.r

33 2L
40 2t1
48 2H
42 2\
37 zvt
39 2v
36 zil
10 2L
35 2L
36 2M

53 2H
43 2
48 2n
4L 2

38 2u
3t 2L
40 2tt
44 2N
40 2n
37 2
42 2y
42 2H
39 2M
37 zil
40 2M

62 2L
44 2
46 2H
43 2M

48 2H
35 2L
34 2L
48 2H
45 2t4
53 2H
52 2H

247
?64
26L
265
238
239
215
239
249
240
245
237
240
241
220
240
2t6
239
224
24L
239
232
?32
223
220
233
229
22t
206
227
220
242
224
202
2t7
223
208
223
2t7
203
209
L82

252
25L
25L
248
244
24L
238
237
234
233
232
232
232
23L
230
230
230
228
226
226
225
223
223
223
222
22L
220
218
zls
2L5
2L3
2L5
2LL
zLL
zLO
209
208
204
202
20L
L97
t94

276
283
270
255
272
26L
262
245
256
26L
248
242
261
255
265
243
254
253
25L
255
?53
259
240
257
246
239
248
247
25L
237
236
238
232
246
239
234
216
220
212
237
2t8
225

252
228
238
227
232
233
223
237
233
229
224
2L6
234
2t8
223
226
222
222
2L3
zLO
211
209
229
2t8
214
2L4
20L
209
2L3
206
z]-t
208
205
2L2
203
201
209
201
204
2t3
198
202

2LO
200
2t7
207
208
2t5
207
2t5
190
199
200
202
204
190
200
L92
L97
188
19s
195
188
189
185
L94
200
L94
193
191
182
178
L82
171
188
189
L75
183
187
L74
t7?
1.59
164
168

275
28L
270
286
270
255
263
250
243
236
243
263
223
253
244
23L
239
236
248
230
239
224
230
223
229
224
230
22L
222
227
226
2L5
207
208
218
205
200
201
184
183
L94
191

42 records selecced.

249 2L7 192 232 230 224



TEN YEAR HEIGHT GROI'TH DATA FOR
BREEDING ZONE TI.IO SET 4

ORDERED BY
SUBI'NIT AND FA},IILY AVERAGE

}{v
08
40,

s
U

SZ ELB

SL
06
52'

IN
o7
51'

FAI{
AVG SPGR

Jan 10 1991

s
E
T
A

;

ss
ET
TA
CT

s
E
T
B FAI{ILY

CH FH
09 10
26' 42'

30

48
46
46
52
t+9

49
51
49
45

1

03134
03235
03234
03468
03235
03473
03222
03287
03288
03281
03381
03139
03290
03294
042L6
04223
03233
03130
03s10
032s9
03 517
03052
03L29
03514
03518
03038
03028
03128
03148
03275
03016
032t7
03011
03086
03280
03377
o3L32
o3269
03020
03074
03292
03283
03301

46 2H
53 2H
49 2H
50 2H

335
283
3L7
299
278
288
262
310
306
307
303
305
267
277
304
286
293
329
319
284
287
284
348
294
289
297
279
265
t37
342
288
285
295
275
340
323
3L2
280
27L
254
326
289
286

384
372
387
378
349
348
350
354
350
!52
352
)37
358
349
339
340
329
387
389
382
382
355
378
392
372
373
342
349
4L4
398
368
376
367
350
373
374
367
363
!45
334
358
354
343

388
373
338
364
344
37L
340
348
329
335
337
32L
329
3L7
328
tL7
311
4L2
394
380
374
355
389
366
355
369
342
336
368
377
378
368
346
344
339
343
352
332
353
330
328
313
309

541
500
508
497
483
473
483
l+7 3
478
47!
432
442
472
475
432
420
430
546
525
529
528
542
506
s19
535
493
518
476
528
507
s13
52L
s16
501
477
454
464
458
49L
490
457
483
453

.404

.#

.43L

.402

.464

.429

.425

.4L5

.465

.455

.380

.4L2

.391

.404

.374

.386

.384
,4L9
.432
.44L
.457
,425
,442
,49L
,47 L
.458
.355
.4t2
.382
.447
.431
.361
,457
,464
.427
.355
.452
.394
.515
.415
.452
,197
.483

523
525
525
523
525
525
52s
523
521
523
524
525
523
523
524
523
525
524
524
525
524
524
523
324
324
524
525
524
523
523
5?5
525
524
524
523
523
523
,23
525
525
523
523
523

394
385
360
345
377
338
368
319
32s
322
305
3L7
32L
294
289
300
28L
420
410
424
4r7
424
361
391
405
384
376
385
409
373
4t4
385
397
389
330
36s
348
354
350
372
310
3]-2
310

409
383
382
377
366
364
353
361
360
358
350
349
349
342
338
333
329
4L9
408
400
398
396
395
392
391
383
37L
362
411
399
t92
387
384
374
372
372
369
363
362
358
356
3s0
340

2H
2H
2n
2H
2H
2H
2H
2H
2H
2H
2H
2H
2H
2L
2L
2L
2L
2L
2L
2L
2L
2L
2L
2L
zfr
2n
2H
ztt
2il
2U
2l.r

ztt
2U
2v
2t
2M

2vt
2tr
zil

49
54
55
55
30
33
32
28
30
35
25
25
33
35
35
37
37
4l
40
40
36
37
40
44
4L
42
42
45
41
37

1
30

30

20

40
40
40

40

30

2

average
tlro digit seE # are NSCTI seEs
43 records selected.

298 364 351 359 490 373
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APPENDIX II
Ponderosa Pine Bz-2

H^2 I H^2F v(f) v(fb) v(e) v(fp)PLA
AVG
(cn)

SET 1
year 3
l[1I
CH
I'H
acrosa

Block sunmary Reports
Block Suumary Reports
Block suDmary Reports

L24
L42
158

0. 139
0.258
o.788

0.448
o.622
0.855

28
61

146

26
20

0

year 5
uv
CH
FH

743
427
595

across 141 0.367 0.854

7

74

65
256
410

16 7t3 6

earv
ln,
CH
FII

203
248
2A6

0. 151
0.414
o. 867

0.485
0.735
0.858

0
o

74

1653
2220
14 09

across 246 0.433 0.858 2L4 o 34 L729

year 10
lff
CH
FII

355
446
521-

0.441
0.83

o.846

o.245
1. 01
1.15

2LO
1307
LL52

410
387
520

2AL2
3505
23L3

across 446 0.574 0.833 706 453 2840 189

year 12
ln/
CH
I'H
across

452
562
674
564

Block Sunmary Reports
Block Sumary Reports
Block Summary Reports

page 1



Ponderosa Pine Bz-2

H^2 F v(f) v(fb) v(e) v(fp)PI,A
AVG
(cn)

H^2 I

SET 2
year 3
t{v

ye
!{\I
CE
FII

CE
rH
across

Block Sunmary Reports
Block sunmary Reports
Block sunnary Reports

5ar
L2A
150
158

0.549
o.7 49
1.04

o.79
o.8

0.893

134
250
245

0
L32

o

444
954
697

across 145 0.733 0.929

7

203 25

0
245

o

475

x855
2209
L7 63

5

earv
!.{v
CH
FH

2L6
26L
243

513
935
.09

o.77 6
0.844
0.899

2?3
762
552

0.
o.

1

across

year 10

253 0.797 0.915 512 86 1926 45

ln/
CH
FE

385
451
507

o.756
1. 34
1.31

0.783
0.871
o.a77

a7a
2595
!420

L22
101.0
256

3647
4115
2667

across 448 1.09 0.922 1503 465 3446 109

year 12
uv
CH
FTI
across

476
567
654
566

Block SuDmary Reports
Block Sumary Reports
Block Sunnary Reports

Block Sunmary Reports
Block SuDmary Reports
Block sunmary Reports

sgt 3
year 3
!n/
CH
FH
across

0.428
o. 899

89
643

5ar

7ar

143
159

0.034
0.898

2
275

ye
}(v
rH

ye
CE
rH

ye
CH
FH

251
246

o. oo8
1. 16

o. 152
1. 11

L44
33

703
645

L9A2
1666

4646
2922

267
L7

o.437
0.88

ar 10
449
522

o.207
1.3

paqe 2

29L
L477

580
150



Ponderosa Pine Bz-2

H^2 F v(f) v(fb) v(e) v(fp)PI,A
AVG
(cn)

H27.

SEE 4
year 3
st
IN
uv
CH
FH
across

BIock
Block
BIock
Block
Block

Summary
Sunmary
Summary
Sunmary
Sunmary

Reports
Reports
Reports
Reports
Reports

year 5
SL
INw
CH
fil

100
136
133
L36
143

237
4L2
273
20L
.36

30
46
43
58
69

L2
o

0.12
56
13

462
403
589

1037
680

.693

.843
,?72

0
0
0
0
o

o.
o.
0.
0.

o
.646
.803

across 130 0.225 0.881

7

39 16 634 10

year
SL
IN
l{v
CH
rH

244
2LA
L92
23s
234

o. 182
0.419
0. 378
o.256
o. 518

0.505
o.849
0.833
o.728
0.854

44
110
158
185
27L

39
0
0

L23
45

888
944

1513
2587
t777

across

year 10

225 0.251 o.88 115 40 L576 34

IN
Iifv
CH
FTI
across

SL

SL

294
364
351
359
490
373

l,[eanranks
Dteanranks
l,[eanranks
Dteanranks
Ueanranks

SET 5
year 3

IN
m/
CH
FH
across

Block
Block
BIock
BIock
Block

Sunmary
Sunmary
Sumary
Sunmary
Summary

Reports
Reports
Reports
Reports
Reports

page 3



Ponderosa Pine Bz-2

H^2 I H^2 F v(f) v(fb) v(e) v(fp)PI,A
AVG
(cn)

year 5

IN
try
CH
FH
across

SIJ

year 7
SL
IN
ln/
CH
FH

Block
Block
Block
Block
Block

suDmary
suDmary
Sunmary
Sunmary
Sunmary

Reports
Reports
Reports
Reports
Reports

249
217
L92
232
230

o .441
0.466
0.248
o.77

0.365

0.811
0.835
o.722
0.882
o.75

1s4
L27
L27
566
213

40
0

13
4L
91

t202
963

19 07
2334
2043

across 224 0.389 0.913 188 43 1568 39

SET 6
year 3
SL

ln/
CH
rH
across

year 5
SL

uv
CH
FII
across
year 7
SL
IN
uv
CH
FH
across

Block
Block
Block
Block
BIock

lock
lock
Iock
Iock
lock

Sutuoary
SuInary
sunmary
Sumary
SuDnary

Reports
Reports
Reports
Reports
Reports

IN

IN
14
L2
13
t2
L7
74

247
215
2L5
223
309
242

9B
7B
3B
4B
1B
1

Sunnary
Sunmary
suimary
SuDmary
SuDmary

Reports
Reports
Reports
Reports
Reports

Ueanranks
l,[eanranks
Iileanranks
Meanranks
lleanrankg

page 4



POT{DEROSA PINE BZ-3

H^2 F v(f ) v(fb) v(e) v(fp)

sEt 1

PI,A
AVG
(cn)

58

g^2 r

year 3
BH
AS
ES
CR
BR
across

5

BIock
Block
Block
Block
Block

SuDnary
Summary
Sutlnary
SuImary
SuDmary

Reports
Reports
Reports
Reports
Reports

earv
BH
AS
HS
CR
BR

737
t2a
136
143

88

0.329
0.416
0.235
o.247
o.462

0.648
0.715
0.545
0.516
0. 169

7S
104

58
rt7

33

423
897
925

1515
709

45
0
0
0

33

acro6s L26 0.254 0.855

?

66 o 964 11

earv
BH
AS
ES
CR
BR

224
209
248
262
155

o.37
0.315
0.209
o.362
0.16

0.68
0.649

o. 51
0.575
o .445

207
193
103
32L

a4

1933
2256
LA7 3
3223
1916

99
o
0
o

105

across
year 10

220 0.264 0.853 161 29 222A 2L

BII
AS
HS
CR
BR

395
350
447
476
302

o.577
o.74

0. 615
0.395
0.112

0.578
o.774
0.431
0.615
o.294

725
999
455
7L6
143

L205
148
801
624
810

3100
4254
2967
5918
4141

across 394 0.33 0.838 439 732 407 0 77

year 12
BH
AS
ES
CR
BR
across

Block
Block
Blo
Blo

unmary
unEary
unmary
unnary
umnary

Reports
Reports
Reports
Reports
Reports

598
ck
ck
ckB1o

s
s
s
s
s

page 5



PO}'DEROSA PINE BZ-3

H^2 F v(f ) v(fb) v(e) v(fp)PI,A
AVG
(cn)

64

H^2 T

SET 2
year
BH

3
Block
Block
Block
Block
Block

Sumnary
sunmary
Summary
Sunuary
SuDnary

Reports
Reports
Reports
Reports
Reports

AS
HS
CR
BR
across

ye
BH
AS
HS
CR
BR

5ar
154
135
140
159

a7

0.701
0.293
o.22s
o.232
o.332

o.831
0.551
0.499
o.555
0.653

2LL
91
45
73
52

L2
0

73
46
20

981
]-]-s2

674
1141

557

across :l37 0.274 0.85 75 19 968 2L

yeat 7
BH
AS
HS
cR
BR

280
22t
254
292
151

0.858
o.326
o.156
o.2L
o.28

0.859
0. 651
0.415
0.535
0.501

652
237

79
206
L32

30
o

a2
o

115

2355
267L
1853
3711
1641

across

year 10
BH
AS
HS
CR
BR

240 0.27L 0.824 183 o 2439 84

485
364
474
519
302

1. 054
o.5

o.245
0. o58
o.224

o.842
o. 673
0.454
o.207
o .442

1852
778
276
L24
226

399
599
427
482
818

4742
4851
3792
6651
2920

across 429 0.352 0.837 5L2 556 4604 L42

year 12
BH
AS
us
CR
BR
acroEs

unnary
ummary
unnary
u[mary
unnary

Reports
Reports
Reports
Reports
Reports

533

B1o
B10
Blo

B1o

B1o

ck
ck
ck
ck
ck

S
s
D
D
s

page 6



SET 4
year 3
BH
AS
cR
BR
acrosE

PIA
AVG
(clr)

a2

H^2 I

BIo
B1o
BIo
Blo

ck sumary Reports
ck Sunmary Reports
ck suDmary Reports
ck summary Reports

PONDEROSA PINE BZ-3

Il^2 F v(f ) v(fb) v(e) v(fp)

! 5 blks
!7 blks

year 5
BH
AS
CR
BR

148
75

184
85

o.7 52
0.041
o.o92
0.331

0.919
o.273
o.526
o .717

168
6

2S
53

0
15
37

o

7L4
591

LL29
693

across L23

7year
rerun

!5 blks
!4 blks

0.
o.

o

BH
AS
CR
BR

2X9
118
246
t62

o.742
0.095
0.092
0.281

441
37
68

x53

0
44

L57
o

1935
14 51
2743
2L6L

916
352
.47

o "547
across
year L0

20L

BH
AS
CR
BR
across

388
255
442
319
351

lleanranks
l,leaEanks
lleanranks
I{eanranks

rerun

page 7



PONDEROSA PINE BZ.3

H^2 F v(f) v(fb) v(e) v(fp)

SET 5
year 3
BH
AS
CR
BR
acroEs

year 5
BH
AS
CR
BR
across

PI,A
AVG

67

158

H^2 I

Block sunmary Reports
Block sumary Reports
Block Sumary Reports
Block Sunmary Reports

Block Sumary Reports
Block Sunnary Reports
Block Sunmary Reports
Block Sumnary Reports

earv
BH
AS
CR
BR

7
L97
2L2
27L
2L7

0.455
0.439
0.335
o.25

o.799
0.812
o.783

o.7

L74
181
L97
L75

58
0

14
35

t261
L467
2L35
2547

acrosE 224 0.331 0.9L2 L74 19 1891 L2

page 8



PI,A
AVG

fl^2 I
PONDEROSA PINE BZ.3

Il^2 F v(f ) v(fb) v(e) v(fp)

SET 5
year 3
BH
AS
CR
BR
across

year 5
BE
AS
CR
BR
ln/
across

Blo
Blo
B1o
Blo

ck
ck
ck
ck

ck
ck
ck
ck

B1o

SuEmary Reports
Summary Reports
Sunrnary Reports
Summary Reports

1.39
158
L92
130
L52

B1o
Blo
Blo

s
s
s
S

unnary
umnary
uDDarlt
ummary

Reports
Reports
Reports
Reports

Two Blocks

year 7
BH
AS
CR
BR

224
2ao
297
236

0.339
0.495
o.492
0.286

o.7 65
o. 856
0.853
o.732

L67
247
268
185

o
2

13
Lt2

1802
2036
L897
2300

acroas 260 o.32 0.93 76 7 851 t7

page 9



PONDER,OSA PIT,IE 82.21

H^2 F v(f) v(fb) v(e) v(fp)

sEa 1

WI
DI
FT

220
181
223
203

0.812
year
BU

7

PI,A
AVG
(cn)

H^2 T

0.341
0. 61

0.218
o.372

0.9
o.7L4
0.798

155
199
136
2L9

1666
1101
2353
2L33

0
o
o
o

across 207 0.297 0.892 367 o t7a9 30

SEE 2

year 7
BU
WI
DI
AI

2L4
181
222
254

0.44
0.71
o. 39
o.89

o.a2
0.89
o.7 4
0.91

2L9
258
208
744

o
0

151
0

L762
1196
L77L
26L5

across 2LA 0.5 0.89 275 3 1845 86

SEf, 3

year 7
BU
FF
FB
AL

225
331
22L
272

0.4s
0.8

0.14
o. 58

196
675

98
505

8
47

o
9

L532
2657
2801
2472

o.79
0.87
0.51
0.86

across

SET 4

262 o.47 0.9 322 L4 2345 55

ye
wr
FF
FT
AI,

7ar
195
327
230
254

0. 45
0.43
o.2

o.32

0.86
0.85
o.72
0.8

L76
460
t44
266

1383
3778
2686
3109

o
0
0
0

across 253 o.33 0.95 246 o 2742 19

Page l0



v

!

v

t

!

v

9

PI,t
AVG

PONDEROSA PINE BZ.3O

lI^2 I E^2 F v(f) v(fb)

o.384 0.779 236

0.494 0.826 0.306

0.539 0.827 301

v(c) v(fp)
sEr 1

y6ar 7
III

SEtrt 2

7 22L6

0 2L69

38 1895

year
IJ{

7

9
gEE 3

year 7
&t(

9

page 11
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NURSERY I,IEASURE}.IENTS SUMI,IARY REPORT
PP BZ4 SET3 BLKS 1A,1B,2A

SITES B!.,t , MK , NY, PE
I.IEAN g MEAN t HT *

HT(mm) cv DIA(mn) CV (DIA)^2 RANK

243
2L5
201
221
205
228
236
198
229
24L
L94
L92
205
204
256
235
22L
184
L97
2L2
244
230
249
2t4
209
209
272
225
222
220
209
206
203
250
245
20'1
23L
215
234
239
205
205
190
2L7
230
210
228
230
238

10
8

9

L4
7

5

t2
L2
11

9
13
13

9
9

10
9

L2
t3
11
I5
t2

t3
9

t2
15
10

9
13
11
L2
11
IO
1l

8
14
l0
13
13
15
13

9

10
8

11

L2
10
t2

9

l4
13
13
15
14
13
L2
t3
l4
t2
13
14
13
1t
L2
15

9
I

15
10
t0

2
2L
36
25
20
l4
L7
42

8

4
39
46
,,4

44
3

11
18
47
38
?2
L2
l3

1
35
24
30

5

L6
29
32
37
48
4L
l0
40
l9
25

9
31

6
43
45
49
33
34
23
15
27

7

FAMILY

5X7
9X8
GEN

L0c
3106
3107
3l13
3180
3182
3189
3194
3199
3206
3224
3319
3335
3153
342L
3433
3436
3444
3456
3458
348 3
349 3
1494
3503
3529
3 530
3531
3535
3542
3534
3 557
3558
3559
3s72
3 582
3585
3600
3603
3604
3 507
3608
36L4
36t7
3623
3527
3531

3.9
3.6
3.5
3.5
3.7
3.6
3.5
3:4
17
3.8
3.5
J.J
3.5

3.7
3.6
3.6

3.5
3.5
3.5
3.6
3.9
3.4
3.5
3.5
3.5
3.6
3.4
3;4
3.4
3.1
1.4
3.5
3.1
3.7
3.4
3.8
3.3
3.7
3.3
3.2
3.1
3.4
a,l

3.6
J.b
3.4
3.7

3696
27 86
2452
2707
2805
2955
289L
2289
3135
3480
2377
209L
2557
2222
3642
3046
2864
2004
24L3
27 48
2989
298L
37 87
2474
2709
2560
3132
29L6
2566
2543
24L6
1980
2347
3053
2354
2834
2670
3105
2548
3272
2232
2099
L825
2509
2505
27 22
2955
2659
3258

9

9
l2

9
o

8

10
11
10
L2
13

8
7

6
11

6

8

5

8

9
8
7

14
9

1l
5

10
10



NURSERY }TEASUREI.TE}I'TS SUMMARY REPORT
PP BZ4 SET3 BLK 68 .I.IK

MEAN t
HT(mn) CV

MEAN T
DIA(mu) Cv

HT rt
(DIA)^2 RANKFAUILY

5X7
9X8
GEN

LOC
3106
3107
31r3
3180
3182
3189
3194
319 9
3 206
3224
3 319
333 5

335 3

342L
3433
3436
3444
3455
3458
3483
3493
3494
3503
3529
3s30
3 531
353 5

3542
3534
3557
3558
3559
35't2
3582
3 585
3600
3503
3504
3607
3 508
3614
3 517
3623
3527
3531

223
L78
188
zLO
180
208
210
200
2L8
205
148
2L0
193
L70
2L3
180
225
188
160
190
193
210
210
150
190
180
230
L75
190
203
158
190
185
208
195
180
205
175
190
128
223
183
180
t45
203
178
215
198
200

3.4
3.9
3.3
3.4

3.6
3.0
3.9
3.8
3.0
3.1
3.4
3.2
3.r
3.4
3.6

2.8
3.4
3.1
??
4.0
3.2
'lI

3.1
4.1
3.4
3.3
3.0
3.4
3.2
3.0
3.6
2.8
3.4
3.2
3.7
3.0
3.6
3.6

2.9
311
3.0
3.0
3.2
3.2
3.4

3
18

6
3
4
5

24
4
5
3

31
30
L7

o

t
27
13

2

0
7

9

3

3

4
II
4
3

4
4
5

2

7

11
9

0
8

l0
0
0
2

2

10
8
0
5

10
7

20

3.1.
3.8

0
2
4
4
5

4
10

5

4
6

t4
9

19
9

L2
2
0
5

t,
0
2
7

4
9

7

9

15
9

9

260L
2707
2047
2428
1730
3004
2722
1800
3 315
2960
L332
2018
223L
1741
2047
2081
29L6
L925
L254
2L96
1855
2287
3360
1538
2069
1730
3855
2023
2069
t827
1826
L946
L655
2696
L529
2081
2099
2396
1710
2307
2890
2Lt5
15t 4
1393
t827
L602
2202
2028
23L2

11
9

27
L2
40

4

37
3

5

48
30
17
38
26
23

5
32
49
19
33
l5

2
43
25
39
I

29
24
35
36
31
42
10
45
22
a1

13
41
15

7

20
45
47
34
44
18
28
L4

11
18

5

2
5

4
18
t5

7

8

0
o

5
9
9

9

4
0

150



t2
19
7L
20
15

13
2

7.
0
2

28

2L
5

11
15

2
11
19

11
19
4

10
5

10
0
0

1l

NURSERY MEASUREUEMS SI'UI.IARY REPORT
PP BZ4 SET3 BLK 8C.MK

TAUILY
!,IEAN

HT (mm )
HEAN T

DIA(mm) CV
HT*

(DIA)^2 RANK

2205
3084

230
t467
2956
1742
2347
2289
16 53
L5L2
2L02
L6L2
2520
2058
27tL
2018
2t3t
1903
2374
22LL
2328
1884
1830
1518
3084
218 5
2000
25LL
1388
t26L
L37L
1800
L946
1830
L720
1884
1807
2LL5
1585
1200
L823
15 39
L620
LLl7
2LL9
2LL9
2L73

t
cv

5X7
9X8

3106
3107
3113
3180
3L82
3189
3194
3199
3206
3224
3319
33 3s
3363
342L
343 3
3436
3444
3456
345 8
3483
3493
3494
3 503
3529
3530
35 31
35 35
3542
3554
3557
3558
3559
3572
3582
35 85
3500
3603
3504
3607
3608
3614
)6L7
3623
3627
36 31

180
238

90
153
195
150
203
198
143
168
193
!48
2t8
!78
198
210
180
198
2L8
203
190
L73
168
158
238
189
L71
205
155
150
153
200
190
158
158
L63
188
183
165
1,53
178
183
180
140
L73
L73
188

13
2

47
4L

3
12

11
34
40
19
36

5

20
4

2L
9

24
7

t2
10
26
28
39
I

Ll+
22

6
42
44
43
31
23
27
33
25
30
18
37
45
29
38
35
46
17
16
15

9
5

15
7
2
2

L2
8

3.5
3.6
1.5
3.0
3.9
3.3
3,4
3.4
3.4
3.0
3.3
3.3
3.4
3.4
3.7
3.1
3-6
3.1
3.3
3.3
3.5
3.3
3.3
3.1
3.5
3.4
3.4
3.5
2.9
2.9
2.9
3.0
3.2
3.3
3.2
3.4
3.1
3.4
3.1
2.8
3.2
2.9
3.0
2.9
3.5
3.5
3.4

9

15
6
6

2

7

20
L4
l0

0
5

2

4
4
6
6

11
5
2
0
2
2

21
6

5

6
2
5

5

0
13

2
4

2
4

L2
9
0
6

15
9

2l
4

9
23

2
I
2
0
0

26
5

2
4
6
2

10
2

17



FAI,{ILY

NURSERY MEASUREMENTS SI'MI,IARY REPORT
P? RZ4 SET4 BLKS 1A, ].B, 28

SITES BM, MK, NY, PE
MEAN * }TEAN $ HT *

HT(mm) cv DIA(mrn) cv (DIA)^2

2984
2984
2081
2058
3t62
3498
2760
3286
2404
2352
1851
L728
L862
263L
2205
2946
2957
29L6
2511
3263
2372
2644
2364
3L62
2524
2566
2080
3190
3018
2683
2474
2L96
2540
2312
2398
1894
2023
2069
2340
22)2
2036
2095
2657
1960
2566
L873
2L24
2555
20L7

RANK

5X7
9X8
LOC

3059
3058
311s
3L84
3185
1L92
3195
3t97
3198
3203
3209
3228
3320
!357
3432
3448
3449
145L
3453
3462
3477
3485
3497
3499
3504
3533
3534
3537
35 38
3552
3553
3560
3551
3562
3575
3583
3597
3602
3505
3610
3611
3515
3 619
3626
3628
G534

2L8
2L8
180
L78
244
230
2L3
240
208
2L6
170
t92
171
201
180
204
2L6
2)8
205
226
183
204
193
244
205
198
191
233
209
2t9
2L4
190
L96
200
185
185
t75
190
191
295
187
L7L
205
180
198
L52
195
22L
L97

9

7

L4
t2
L2
11
t2
10
11

9
It
15
L4

8

l4
ta

L4
15
11

8

L7
l1

11
8

L2
8

t2
10

8

10
7

L2
14
L2

9

18
9

t2
10

9

18
L2
L7
13
13
10

9

13

15
L4

5
13
11
11
L2
14
L2

9

l0
L2
11
19
L4
14
1l
12

9
13
13
L4
15
15
15
15

9
13
16
10
10

9
13
15
13
1L
11
L4

9
8

37
40

5

I
13

2

25
29
48
49
47
L7
33
11
10
L2
23

3

27
16
28

6
22
18
38
4
1

L4
24
3l+

2L
31
26
45
42
39
30
32
4t
16
15
44
19
46
35
20
43

10
L4

7

9

7

11
l5
L7

3.7
3.7
3.4
3.4
3.5
3.9
3.6
3..7
3.4
3.3
3.3
3.0
3.3
3.6
3.5
3.8
3.7
3.5
3.5
3.8
3.6
3.5
3.5
3.6
3.5
3.5
3.3
3.7
3.8
3.5
3:4
3.4
3.6
3.4
3.5
3.2
3.4
3.3
3.5
3.3
3.3
3.5
3.6
3.3
3.6
3.4
3.3
3.4
3.2

7

10
10



NURSERY MEASUREI,IENTS SUI.'I,IARY REPORT
PP BZ4 SET4 BLK 5B.MK

FAI,IILY
HEAN t

HT(mrn) CV
MEAN *

DIA(mn) CV
HT*

(DIA) ^2 RANK

45 30
2372
2462
r537
iose
3350
3t49
2265
3110
2715
L57 6
T5L4
2383
2462
L826
L87 4
3!64
2589
1906
3158
2083
2859
2328
29L6
332L
2181
2333
2722
2936
2069
2372
2127
1907
1950
223L
1595
1655
1260
2592
2LLg
1535
1561
267L
15 30
3042
1348
2023
2079
223L

5X7
9X8
L0c

3059
3058
311s
3184
3186
3t92
319 6
3L97
319I
3203
1209
3228
3320
3357
3432
3448
3449
34 51
3453
3462
3477
3485
3497
3499
3504
35 33
3534
3537
3538
1552
3553
3 560
3 551
3562
357 5
3583
1597
3502
3 606
3510
3 51r.
3 615
3 519
3626
3628
G534

245
183
190
133
208
2t0
230
208
240
188
L45
158
155
190
158
195
208
140
!75
198
170
188
190
2L3
230
L78
180
2LO
193
190
183
L70
i.5 5
150
193
138
153
140
200
t73
150
135
185
170
200
110
175
203
193

1
22
18
45
L4

2
6

25
7

13
40
4?
20
19
39
38

5
L7
37

4
31
11
24
10

3
29
23
L2

9
33
2t
25
36
35
27
43
4l
49
L6
30
45
44
l5
47

8
48
34
32
28

10
15

3.4
3.5
3.4
3.4
3.3
3.0
3.5
3.5
3.2
3.4
3.8
3.0
3i9
3.5
3.4
3.2
3.4

0
4
2

4
5

15
4
9
0

L7
l1

2
3

6
24

3
13

4
6
8
0

0
l7

0
29

5

0
0

15
2L
13

0
14

2

9

0
o

4
7

5

0
2
2

7

4
2
2
2

18
0
9
2

7

8

L4
4
4

L2
0
7
3

9
Ll

5

2

4
8

13
4

4.3
3.5
3.5
3.4
3.5
4.0
3.7
3.3
3.6
3.8
3.4
3.1
3.8
3.6
3.4
3.1
3.9
4,3
3.3
4.0
3.5
3.9
3.5
3.7
3.8
3.5
3.6
3.6
3.9
3.3
3.6
3.7

22
13
l3
2L

10
2

L7
4
5

l5
2

L4
15

2

L7
7

0
'6

4
2

11
5

15
6

10
13

4



l7
2L
L4

15
25
48

7

11
16
27

8
4L
45
36
12
30
23

1

2L
18

9
34

4
19

3

6

14
31
L7
13

5

37
28
z.+

22
35
47
33
43
46
L2
39
40
29
38
26
44
20
lt2
10

MJRSERY U EAST'REMENTS SI'UI{ARY REPORT
PP BZ4 SET4 BLK 8C.I{K

FAUILY

5X7
9X8

3059
3058
3115
3184
3185
3L92
3L96
3t97
3198
3203
3209
3228
t320
1337
3432
3448
3449
3451
345 3
3462
3477
3485
3497
3499
3504
3533
3534
3537
3538
3552
355 3
3560
3 551
!552
3575
3583
3597
3602
3603
3510
3511
3615
3 619
3626
3628
c534

I{EAN t
HT(mrn) CV

MEAN I
DIA(nm) cV IA ^2 RANK

*
)

lfr
D(

165
188
L23
L75
185
185
155
175
195
L28
155
153
155
145
L75
205
178
t50
183
L45
195
193
200
170
148
153
198
158
203
133
160
18s
155
148
t25
155
130
143
180
L45
L23
158
140
145
118
180
158
175

18
13
2L
15
11

2
35
4
2

15
2
5

26
29

0
8

36
7

11
6

L5
7

t2
15

3

15
30
10

9
4

16
0

4
11

0
0

1L
3

9
7

9

10
4
7

3.4
2.9
2.6
3.5
3.8
3.3
3.4
3.0
3.3
2.9
2.5
2.9
3.0
3.2
3.1
3.9
3.1
3.4
3.4
3.1
J.4
3.0
3.4
3.5
3.5
3.0
3.1
3.4
3.3
3.1
3.1
3.0

2
12

8

t2
7

4
6
7

11
5
I
0
7

4

2
7
7
2

L7
5

5
0
2

9

1t
3

5

5
L4

2

7

9

2
2
I
4

1907
1581

831
2144
267r
2015
1907
!575
2L24
to7 6

969
t287
1395
1485
L682
3118
1711
1850
2tL5
1393
2234
L737
23L2
2203
1918
L467
1903
L942
22LL
L278
15 38
166 5
1688
1332

845
139 5
1019

967
1950
t2t9
1182
1518
t260
1579

992
1730
1068
2023

t2
L5
11

2
10
11

2

9
15
L4

3.3
3.0
2.6
3.0
2:s
2.5
3.3
2.9
3.1
3.1
3.0
3.3
2.e
3.1
2.6
3.4

t4
15



APPENDIX IV



BZ

CEMRAL ZONE TREE IUPROVEI{ENT

C@PERATORS AND DISTRICTS I.IITHIN BREEDING ZONES

Cooperacors Dlstrlcts

PP.2

PP.3

PP.4

IlF- 1

wF- 2

IlF- 3

DF- 7

North Slerla Co-op
Pactflc Gas & Electrlc
Sierra Pacific
Soper-I{heeler
Loulsiana Paclflc
Dlat[ond International
Fruit Grorrels Supply

Central Slerra Co-op
Flberboard
frult Grolrers Supply
ceorgla Paclflc
Michigan- Cal 1f ornla Lunber
Callf. Dept. of Forestry

North Sierla Co-op
Loulsiana Paclfic
Callf. Dept. of Eorescry

Gentral Slerla Co-op
Fiberboard
Frult Glolrers Supply
lllchlgen- Calif ornla Luober
Georgla Paclfic
Callf. Dept. of Forescry

Sequoia-Kings Canyon NaE. Park
Southera California Edison
I,lountaln HoEe State Forest

North Sierra Co-op
Sierra Pacific
Soper-I,Iheeler
Iouislana Paclflc
Fruit Grot ers Supply
Paciflc Gas & Electtlc
Roseburg Resource Co.
Diamond International

Alnanor (Lassen)
Greenvllle, La Porte,

Orovl1le, Qulncy (Plumas)
Downlevtlle, Foresth1ll,

Nevada City (Tahoe)

Anador, Georgetolrn, Paclflc,
P1acervl11e ( Eldorado )

Calaveras, Groveland, Ml-Wok,
SuI olt (Stanislaus )

Mariposa, MinarBts ( S lerra)

Klngs River, Pineridge
(Sierra)

Greenhorn, Hot Springs, Hune
Lake, Tule River (Sequola)

Alnanor (Lassen)
Greenville, La Porte,

0rovi11e, Qulncy (Plurnas )
Downieville, Foresthill,

Neveda City (Tahoe)

Anador, Ceorgetolrn, Pacific,
Placerville (Eldorado)

Calaveras, Groveland, Mt-I,lok,
SuEolt (Stanislaus )

Kings Rlver, Marlposa,
l{inarecs, Pineridge ( S ierra)

Greenhorn, Hot Springs, Hune
Lake, Tule Rlver (Sequoia)

Greenville, !a Porte,
0rovi11e, Quincy ( Plunas )

Downleville, Foresth1ll,
Nevada City (Tahoe)

Aoador, Georgetovn, Paciflc,
Placerville (Eldorado)



BZ Coop6rators Districts

sP- 3

sP-4

sP- 5

North Sl€!!a Co-op
Dlauond Intcrrratlonel
Frult Crorrers Supply
Loulslana Paclflc
Paclfic cas & Electrlc
Soper-I.Iheeler

Central Slerra Co-op
Paclflc Gas & Electrlc
lllchlgan- Callfornia Lunber
Flberboard
Georgla Paclflc
Fruit Grolrers Supply
Bureau of Land Managenent

Sequoia-Klngs Canyon Nat. Park
Southern Callfornla Edison
Mountaln Hone SEate Forest

AIEenor (Lassen)
Greenwllle, La Porte, Mllford,

Orovtlle, Quincy ( Plunas )
Dorrnlevllle, Foresthl1l,

Nevada City (Tahoe)

Aoador, Ceorgetown, Pacific,
Placenrllle (EIdorado)

Galaveras, Groveland, Ul-Wok,
Sumit (Stanislaus)

Klngs Rlver, Uariposa,
l,linarets, Plnerldge ( Slerra)

Greenhorn, Hot Springs, Hune
Lake, Tule River ( Sequoia)



APPENDIX V



lJ

v

Y

v

v

v

v

Y

533
534
5{O

aeed zone 23

2

Distributlon ol pond.roaa plne
by el.vatlon unit ( 1OO's)

Elcvatl,on30 35 '10 il5 50 55 60 65

522
523
52{
525

1
1{

24
18
11

23
5

23

4
22

4
18

1
4

10
a2

6
76
69
73

7o 75 lota1t

BZ
2

BZ
3

BZ
4

1
1

1

1
15

8
1

526
531
532

11
3
2

16
11
L7

15
11
29

22
22
13

11
16
10

8o
90
7L

5
3

38
3

L4
{
4

9
5
2

16
9

L2

15
L7
20

18
24

75
56
67

1

41

lfotal 2 20 {3 1oA 128 131 101 58 43 4 1 663


