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Stop /l 1

SEED PI-ANT

Constructlon Complete: June, 1980

cost: $520,000

slzes 60' x 140', 4400 ft2 of floor space

ILain Function: Extract,
Region 6

process a.Ed store all tree inprovenent seed for

Heatlng: Thls butldlng ls equlpped wlth a speclally designed solar roof
L,hich utilizes the entlre roof as a solar collector. The roof Ls
essentlally a large greenflouse. Vlsible and ultra-violet 1lght are
transnitted through Filonv panels, and are lntercepted by a highly
absorbatlve paint on a sheet metal surface lnrnedlately beneath the
fiberglass paneLs. Heat then moves upward to a plenum in the peak
of the bulldlng and ls then sucked dor.'nward and distrtbuted through-
out the buildlng by an elaborate ductlng systexn. An electrlc hot-
r,rater boiler provldes heat rrhen the solar roof ls not provldlng a
sufficient amount.

Cone Storage Area: The north end of the seed plant provides lnslde stor-
age for up to 5,000 lots in a senl-controlled gnvironDent. If we
regeive nore lots, other storage faclllties wlll have to be obtained.
75"F and 4OZ R.H. with good air clrculaElon are the average conditlon
malntalned durlng cone storage.

Cone Flaring Rooml Lots shtch do not flare ln the large cone storage room
can be re-soaked and taken Lnto the cone flaring room. Thls roon has
a complete set of envlronmental cont rols ; - condlt lons can be created
to flare even the most dlfflcult 1ot. 85"F, 252 R.E. are usually
malntalned although other coabinat*,ons are easlly attalnable.

Seed Processlng Room: Thls room contaLns cone tumblers, seed c11ppers, Sllen
blowers, and hand-plcklng tables. Fuoctloo of each plece of equlpment
w111 be explalned by your gulde. A vacurm system has been designed
lnto this room to remove cone dust from processLng. Thls dust can be
a Blgnlflcant health and flre hazard. Cones are grounC lnto dust ln
a hamern111 and haul-ed away ln a dump-bed plckup.

Seed Packaglng Roorn: this roon lg dlwlded lnto tl,o smaller rooos. Both
rooms have envlronnental coatrola. One room has shelves on rhlch
seed boxes are stored untl1 seeds reach the Ceeired 5-77 molsture con-
tent. The other room has all the aeed packaglng equlpment. Seeds
are welght-counted, placed ln multl-waIled bags, and sealed.

Laboratory: A varlety of task6 are parformed in this room. Quallty con-
trol tests such as X-ray and molsture tests are run on lots that are
processed ln the eeed plant. Spores are extracted and analyzed for
the rust-acreening program. The sane ls done for pollen ln the tree
breedlng program. Procedures are belng developed and reflned for cone
analysls whlch w111 provide laformatlon for seed yleld predlctlons and
extractlon ef flclency.



Seed

Bt11 Sery
Ju1y, 1982

Freezer: Thla freezer has the plojected capaclty of 25,000 lots wlth
the ex1stlng shelwlng, but thle capaclty can be lncreased rrlth addltloB
of extra ahelwlng. We are Rresently storlog nearly 161000 lote. Ter
perature Le Eaintalned at 0-F. Relatlve hrin{dity preseatly fluctuatea
bett e€n 40 and 60 percent, but after se have a dehrth{ dlfler h8ta11ed,
ve trll1 Dal.Dtalo it at 252 R.E. These cordltl.oos comblned vlth the
aew roultl-valled packaglng eyeteo o"I11 provlde for s seed storege 1oa-
gevLty of several years.



StoP /l 2

prov{de a Cependable supply of
screenlng progxam.

The Ribes garden was established to
bllster rust inoculum for the reslstance

We are plantlng some previously unused
tlngs for these new beds are beLng gathered
dlverse base of plants, whose locations are
talned. By this method we w*.11 broaden the
varlents, and avold dupllcatlon of previous

RIBES GARDEN

DORM{A TREE IMPROV-EI'IENT CENTER

The orlginal plantlng conslsted of two species of cultivated currants
and three specles that are natlve to the reglon. Cuttings fron the native
species were collected at varlous locatlons ln the reglon and rooted at
Dorena for transplantirg to the garden. one of the cultlvated varietles,
R. nigrr.rm proved to be exceptlonally good for growth and productlon of
lnocu1um. Thls specles now occupies 1/3 of the garden area. The red
current grew well but had 1ow susceptablllty to rust lnfectlons and hag
been mostly elimlnated.

fhe three natlve specles orlglnally planted were R. bracteosum , R.
petlolure , and R. sangulner:m. Other specles have been tested but the
orlginal three are belng propogated. R. sangulner:m ls a very 1ow volume
producer of infected leaves. It 1s retaLned tn the garden because evldence
lJldicates that one of the strains of rust fungus ls speciflc to R. sangluneum.

The garden ls on healy clay solls L4th a high water table. Thls has
caused the Rlbes root systems to grow horizantally Just belor^, the soil sur-
face, vhere they are subject to repeated daruage durlng cultivatlon and weed
control operatlons. Lte are no$ installlng ralsed beds, fll1ed wlth the
same growlng medLa used in the nursery beds. Thls provldes addltional Cepth
of rooElng area 1n a so11 mlx contalnlng all needed nutrlents, and elimlnates
root damage from nechanlcal til1lng batween rows. Itrs expected that thls
w111 pronote more vlgorous growth and greater leaf productlon:

Eedging of R. nigrum, and plants of the other specles &{th sultable
grolrth potentlal, lncreases the almber and vlgor of new shoots and greatly
enhances leaf productlon.

parts of the garden. fhe cut-
throughout the reglon fron a
recorded and ldentlties naln-
genetlc base, lnclude any loca1
collectlons.

The fertlllzer malntenance program conslats of an early sprlng appllca-
tlotr of 0slrocote 13-13-13, a slow release co@ound whlch releases nutrlents
gradually through an elght to ten Bonth perlod.

Irrlgatlon is now done with a 1os volume drlp syetem. We plan to change
to a m1st aystem becauae the Dlst helps spread and promote rust lnfectlon
oD the Rlbes leaves, and because vater from the drlp systen falls to \ret all
the soll n1x 1n the ralsed beds, rrmnlng through vertlcally wlthout apread-
lng horizontally.

Aphlde regularly lnfest the Rlbes leavea but are controlled by eeveral
appllcatlons of ltalathlon ae needed. Not nuch damage ls noted fron 1eaf,
eatlng losects, probably because of the Malathlon. A s1ow1y lncreaslng



lnfectlon of powdery nildew ls occuring in the R. bractecsum and a l ime
sulfur spray program is planned next sprlng to cootrol lt. Some deer
browslng occurs but lt has not yet been a serLous problen.

Slnce uost specles of Rlbes are shade lovlng, the garden area Ls
covered wlth 552 shade cloth €rom late |Iay until the leaves are shed.

Bob Weaver
Ju1y, 1982



Stop # 2

INOCULUI4 MANAGEI'1ENT AT DORENA

A basic knowledge of the life cycle of white pine blister rust (Cronartium ribjcola L.)
is a necessary starting point for an understanding of the management of the rust inoculum
The rust is heteroecious; that is, it requires two hosts, five needled pines such as

weatern whjte or sugai pine, and currants or gooseberries (Ribes spp.) to complete jts
life cyc1e. The stages of this life cycle are described on Table I. Two stages of the
life cycle are found on the pine, and two on the Ribes.

At Dorena, the first step of inoculum management is the collection of aeciospores. Aecia
are collected at the start of aeciospore shed which occurs during mid i'l
depending on vleather condjtjons. Collection is done at eight sites dis
the natural range of the whjte pines. Cankers are put in large paDer s
labeled per site, brought to Dorena and spread to air dry, facilitating
shed of the aeciospores. l^Jhen dry, the cankers are shaken and scraped
instrument, releasing the spores into a one-hundred mesh soil sieve whi
separate spores from any large particles and needles. Spores from each
separate from the extraction process and sieves are washed with alcohol
dry before subsequent use to prevent contamination of sporeg from lfie d

The spores are stored in air tight jars at approximately 38" F (3.3"c)
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In mid June, the Ribes garden is inoculated with a mixture of the aeciospores. First,
the number of gallons of water required to mist the garden js estjmated. Using 4 cc of
spore mixture per gallon of r.rater, the total anDunt of spores requjred is calculated.
Approximately equal parts from each collection site are used to make up the aeciospore
mi x tu re.

The correct amount of spore mixture is then added to distilled water in ga11on jugs,
which are shaken to disperse th
most nursery supp'l iers, are use
leaves. A foggy overcast warm
results were obtained by sprayi

Quart sized handspray bottles, available at
the inoculum to the underside of the Ribes
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In Dorena's environment, development of uredia is observed approximately 20 days after
inoculation. Water is applied at that tjme in a fine mjst which promotes rejnfection
of the Ribes leaves by uredospones. This procedure ensures adequate inoculum coverage
over the surface area of the leaves.

Telia develop during early September which corresponds with telia development jn thefield. Leaves covered with telia are col lected and used for the inoculation of the
sugar pine and western white pine seedlings.

To ensure an adequate amount of inoculurn for fall, several patches of Rjbes on the
Cottage Grove Ranger District are also inoculated with aeciospores in early sunmer.
Procedures identjcal to those described for the Ribes gardent are followed on the
district.

Natura) 1y i nfected I eaves are al so col I ected
to provide a di versj ty of rust popul ations.
used during inoculation of the pines.
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Kin I'lah1eln
July, 1982



TABLE I

IIib - Basidium -
(Germ
tube of
tel iospore)

Currants and
Gooseberri es

Basi di o-
spo res

hapl oi d

INDICATIONS OF SPORE DEVELOPMENT AND SPORE

FUNCT] ON

Sweet, amber colored fluid exuded from young
cankers . Sexual functi on.

Bright ye11ow-orange, thick walled spores pro-
duced in cankers. These spores cannot rejn-
fect pine but are blown long distances where
they may infect alternate host. Spores remain
viable several months under favorable condi-
ti ons . (Boyce, l94B)

0range swellings on bottom leaf surfaces.
Spores reinfect leaves to form more uredia as
long as condjtjons favorable, up to 7 genera-
tions (Baxter, 1952) or more (Boyce, ,)948) in
a summer.

"Hairy" protrusions on undersjde of leaves.
Product of uredosori development or new jn-
fection caused by uredospore vrhen weather
cools in fall. Tel iospores are not dispersed
but germinate in place jn telial columns dur-
ing warm, humid conditjons.

After tel iospores germinate, meiosis occurs to
produce four basidiospores. The tiny thin
walled basidjospores are subject to desjcca-
tion. Hiqh humidi ty and cool temperatures be-
low 68-69" F (Hirt, 1942) are necessary for
high infection of pine needles.

STAGE-STRUCTTJRE-SPORE TYPE HOST
SPORE

CELL TYPE

Pycnia - Pycni ospores0 5-needl e pi nes hapl oi d

5-needle pi nes bi nucl eateAecia Aeci ospores

II Uredi a Uredospores

I

Curnants and
Gooseberri es

bi nucl eate

I I Ia Tel ia Te1 i os po res Currants and
Gooseberri es

bi nucl ea te
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GREM{HSUSE



Stop # 4

CI-ONAI BANR - FIEI,D 1A

You are standlng in \.rhat is knor^n to us as fleld l/., a la acre western
yhlte pine breedlng arboretum that has been, and ls used as a seed source
for reforestaElon. A majorlty of the trees are 25 years old; an addltlonal
Dalor ptantlng accurrecl in I.968. Over the past 3 years approxlmately 50
grafted trees from selected parent trees have been planted here each year.

Repllcates of 172 farnllles are growing ln this orchard, representln€l
19 breeding zones. Since 1980, approxlmately 1000 or more control crosses
have been completed each year, comprlslng 130 posslble combinations. The
Dating schene is designed such that familles with dlfferent resistant nech-
anlsms are speclfically mlxed, ultlmately to produce seed for evaluatlon
plantations.

The loglstlcal problem of the selectlve cross pollinatlon project can
oaly be appreciated when one realizes the lnpllcations of phenology r';tren
coupled wlth the range and number of breedlng zones represented ln thls
orchard. Depending cn the weather and other factors, the range ln the pol-
llnatlon perlod may be as little as 2 weeks or extend as long as 6 weeks.

When favorable condltlons exlst and the polllnatlon project 1s rapldly
progresslng, crew organization and proper equipment managenent is essentlal.
For thls we rely l,n part on accurate record keeping, dally schedullng and
revlew of progress, and mapping of the proposed travel route in the orchard
to be coupleted that day.

The proJect contlnues several weeks beyond the completlon of the rn'ork
in thls orchard as the sugar plne dia1le1s are completed, and any necessary
fleld polllnation of the ortets ln Reglon 6ls done. Ueanwhile, po1len
Eust be collected, processed, tested and made avallable for use.

Another project of naJor proportlons which takes place each year ls
cone collectlon. Logistlcs again play e. L'rajor role in thls project as cone
naturl.ty follows dlfferent patterns related to breedlng zone. Cone surveys
begln sor0etlme durlng the flrst week of August, and contlnue until a re1l-
able pattern is establlahed whlch lndicates the order of collection. Sur-
veys generally contlnue into the actual collectlon process for the clones
wlth later developnent.

I-ast years cone crop represented a mllestone ln Dorenasr hlstory wheo
approxlnately 1500 bushels were collected. 242 porl,..ds of rust reslstant
geed was extracted fron these cones, enough to plant nearly 6,000 acres.
One and 4 to 707 pounds of seed per breedlng zo*e vas collected from 13
breedlng zones and di8tribtted to 5 National I'oreata.

A11 thls work 1s facilltated through the use of nanllfts, whlch Eust
be capable of reachlng the top of the hlghest trees tn thls orchard - over
50 feet. In the sprlng which lnsect baggtng occurs, a Ioanllft supplled
lrlth a track system is essential to enable movement throughout the fle1d.
Llfts wlth rubber tractlon tlres are sufficlent durlng the drler nonthe of
the year.



Malntenance of the orchard cooslsts prlna.rlly of routine vegetation
managenent, that ls - Eovlng. the fleld ls usually moved 3 times durlng
the Eonths of May through July and possblly agaln later ln the surmer.

Tillage around the perlmeter of the fleld, and also acroas lt in
both dlrectlons devldes the field into 4 blocks of approxlmateJ"y equal
tree populatlons and glves sone oeasure of flre protection ln the event
of a grass flre.

Ihe newly
their health.
vegetation had
have gror.'n suff
Irrlgatlon ls a
dry nonths of t
spray tank pu11

p1a
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to
1cl
1so
he
ed

nted grafted trees requlre contlnual attentlon to lnsure
or to lnstalllng the mulch you see, thls year, competing
be removed by hand from each tree. Iarhen these trees
ently, all llmbs below the graft union are removed.
essentlal nhen rainfall is not sufflclent durlng the

year. Thls is accornplished wlth our rnodern 200 gal1on
behlnd a tractor or truck.

the loarest
durlng

An efflcient fertilizer scheme ls belng developed to insure a large
cone crop and maintaln the vlgor of the trees. Fertillze! was applled
thls year by hand wlth Cyclone spreaders at a rate of 70 pormds of actual
nltrogen per acre. The fertillzer useC was anmonlum nltrate, and was
spread ln an area out to or beyond the drlp line of each mature tree.

When the trees have reached an adequate height and girth,
whorls are pruned off to facllitate safe operation of equipnent
morlng, cone collection and pol1lnatlon.

As the years come and go, the cycles of work here eome and go wlth
them. Adoptlng the lates and best techniques to our projects plus lnnov-
atlons of our oun, wl11 insure our status
Center.

as Dorena Tree Inprovement

Jerry Berdeen
July, 1982



TABLE 1

TABLE 2

Year

Tt,o insect spdcles cause slgnlficant western L,hlte pine seed loss
at Dorena Tree Inprovem€nt Center

Western ConLfer Seedbug, Leptoglossus occideatalls Truebug.
overlrlnterlng adult become actLve durlng May at Dorena. Eggs hatch
late llay to June both adult and ayuphs feed on developlng seed ln
second year cones. thls lnsect Ls not host speclflc.

F1r Conework, Dloryctrla abletlvorella , A conemoth.
Egg deposition takes place fron mld Une to July at Dorena. Eggs
are deposlted on the outside of second year cones. Larvae bore
into cones and feed on the cone tLssue and seeds around the cone
axls. Larvae leave the cones during Septernber to pupate ln the
ground 1ltter. Thls Lnsect ls not host speclflc.

1\ro insects causLng Wh? seed loss - Dorena

Cone
Treatment

Seedbug
<z)

Conelrorh
(7.)

Other Causes
(z)

Vlable Seed
Yleld (7.)

197 5t

197 6!<

1977

5.lna
1 1. Ons
57 .3r,L

0
15.7**

C

0
36.7

911 ,8
88. 9
32.1

CB

PB
x

0.1
0.1
0.6

)')
0.3

0.3
0.7

MB
Y

MB

0
6l+.8

97 .8
84 .0

3
x

5
7t- **

0
68.5

94 .4
27.9

* Douglas rlre cone productlon adjacent to WI.r? seed orcbard

CB - cloth bag
PB - paper pollen-tector bag
MB - meeh bag
X - expoeed

ll



TABLE 3

Treatments

Orthene used to lncrease \'1ab1e I,II{P seed yleld Ly controlllng lnsect
damage - Dorena 19 81

Replicatlons (Z) Mean

)o(
TX
XT
TT

81. i
90. 3
oc, . r.r

97.0

oa.1
91. I
90,tt
95 .6

o,
93.
98.

6J.a
91.3
81 .7
98.9

96. 3
89. 8
84.8
88.5

85. 6
97.6

90. 2

4
1

4

93.6 88.lns
91. lns
88. 3ns
96. 0**

X - untreated
T - treated

Anal-ys1s of variance (one way) using arcslne transfornation.
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RLIST TESTING



Stop /l 6

NURSEP,Y OPERATIIONS AT
DORENA TREE T},1PRO\T}{E}II CENTER

Purpose:
l) Grow seedllngs for rust resistance screenlng program. Sugar plne,
western whlte plne, and lodgepoie plne seedlk-gs are grown.

2) Grow seedlings for grafting stock rshich will ultlnately be grafted
with sclon naterLal from selected reslstant trees. Stock w11L be
grolrn one year after grafting and then planted ln seed orchards on
the forests.

Plantlng PraEes:
Seedlings are grourr in 3!:" X 4r planting frames which are constructed

out of 3/4" plywood and fltted onto polystyrene pallets. The pa1let allows
the frameB'to L'e rooved from place to place with a skld-loader. Seedlings
are grolrn ln the fraDes at least seven years. At the end of the second
year the frames are uoved inEo the innoculatlon chamber for lnnoculatlon,
and then they are moved back out io the nursery where they are grown and
evaluated over a perlod of five years.

So11 Mlx:
Our present soil mix 1s a mixture of 502 peat moss and 502 sand. The

rnlx ls mlxed in a concrete truck and then dispensed lnto the planting frarees.
A tent ls bul1t around the planting frames and the soil mlx ls furnigated
wlth methyl bronide to reduce the damping-off hazard.

We are testlng five comercial soll mixes for posslble future use.
These mlxes are nade of 507" peat noss and 502 vermlcullte. Four of them
coxle wlth fertlllzer rnlxed ln. These mixes have a hlgher lnltlal cost but
several savlngs would result from thelr use. lraterlal handllng would be
drastlcally reduced. Slnce these mixes are made from essentlally sterile
Eaterlals, the need from so11 funlgation is eliminated. ?rellminary obser-
vatlona lndlcate that seedllngs growlng ln some of these media are superlor
ln unlformity and dlsease reslstance to those ln our present mLx.

Sonrlng :
Solr1ng is perforred by hand to insure accuracy. Mechanlcal procedures

have been trled, but none have proved as accurate as the hand procedures.
lretlculoua care ltrust be malntalned to lnsure. that the proper seed gets
placed ln the proper posltlon. Inablllty to accomplish thls slnple task
properly would lnvalldate all our rust screenlng efforts.

Seeds are planted ln lndtvldual plantiDg apots arrd covered rr-lth slllca
aand. In 1981 we experlmented r.{th coverlng each frame wlth a layer of
coarae s11lca grlt to control rnoss and weeds and to moderate extremes Ln
sol1 surface temperatures. The grlt worked marvelou8ly, buE thls year its
pr{ce aoared to $204 a cublc yard;

Irrlgatlon s

Water for lrrlgatlon obtalned
next to the rlve!, C.8 ur11es away.
area and several of the orchards.
clty lrater.

fron fhe Row Rlver. A pu:np ls located
Llndergrormd plpes servlce the nursery

Il-re Rlbes garden and greenhouse are on



In the last tlro years ne have lmproved ou! lrrigatlon ayatem to provlde
better dlstributloD of water. Shrub heads wlth head to head coverage are
now belng used ln place of Ralnblrds. IhLs year solenols valves have been
lnstalled to control each stetlotr, and a eomputerlzed control box has been
lDsta1led to control lreterlng tlEe to each atatlon.

tr'ert1llzetloD !
Prlor to son'lng, a f,erEllizer fornulatloa prepared by our Reglonal

Offlce ls applled. Nutrlent Ievels are aonLtored throughout the growlng
seeson. tr'ertlllzers are applled as needed to keep trutllents at desl.red
leveIs.

We are currently develop{"Eg laboratory facLlltles capablllty to do
our orfic aoll testlng. Presently, we have to send soll sanples to oSU lrhlch
takes trro moDths !,altlng period to Bet reaults.

Grafting Stock Area:
Graftlng atock Ls gro$n ltr 4-5 ga1lon poly pots. Stock wl11 be grafted

Ln the pots and then aent out to the forests fo! plantlng ln seed orchards
after a nlnlaum of one nore year at Dorena,

8111 Sery
July, 1982


