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Foreword

Historical Record

The ruclaus of what 15 50w the Gaorge O, White Srate
Forest Mursery at Licking originally was purchased snd
aperated by the LS. Forest Service.

The property initially was inspeered in April, 1954, by

‘a Forest Service employss wha eventlually became the First

state forcster of Missowcl. The pucsecy was renanted and
dedicated in henor of this man, George O, Whicg, upon hig
celitement Janoary L, 1980, A copy of the originat boun-
dary survey map is ncluded m the Appendix,

Based on YWhite's recommendation, 24 acres of the
trast were purchased on Januwaey 10, 1935, ar a eost of
81,430, Sellecs were John <. and Lucie Keofahl. On
Febeuary 25, 935, an additional 16 acres weree purchased
from the Kofahls at a cost of $930. At that ticns, $10.00 of
the purchase price was roldined to ensure payinent of e
1935 taxes.

The nutsery was construgied ower the next fow years
and opcrated successfolly with the aid of Civilian Conget-
wilrian Corps (CCC) entolices, Work Projocts Adminisira-
tion (WEA) labor, and other local labar as needed. Af the
Lice of eomsplelion, pettmansnt improvements inghaded the
mirsery  office, nureryman’s  cesidspce, shop  and
warehouse, deep well [1,675° depehd and overhead bcciga-
tion syster, pulnp houge with toilet and Dathing fzeililics,
cald starage, o house with gasoline pump, cone slorage
ched, zod cefrigerated seed stocope building, Addilions to
aceatunadale A3 CC0C crmp included two baccacks-type
buildings, & kitchean ol imess facilicy and a small sirogiurg
uged A5 a camp PX. Twg large concrete compost pits also
wore constrocted and operated for several wears, but (he
small volume of malerial produced and the high cost of
labor cansed hese to fall info disuse after several years.

Witk the dcleeand of Woeld Ware I, the lass of the CCC
Fraogram and the loss of funds for ceforesestion, the
mesery was closed. 1t was lessed for Pacen coop production
durthg the war years, with a civilian carctaker occupying
the residonea. ]

SiNge oUT 50a-E0ing rouess 4o Southesst Asia were cut
by the Japancse, cubber became a scavce e, causing tive
rationing and other inconvenicnces o the peneral public,
The eatice abave-gtound itrigation system at the nrursery
was removed and raken 1o Caliloenda inoan ateety to pro-
duee Gueayule, 3 naturgl mbber-producing plant. The ad-
veni of syathetic rubber soon made this project expen-
dable.

With the cossation of hostilitics, the federal govern-
ment arain began production of shorticrf pine seedlings,
oha limited basis. Several wnits of Block 3 were sown in
the spring of 1947, bur with limided perscennel, i soon
bocame cvident that the lacge production capacity of he
Licking Mursery wauld not be necessary.

Oon Awgust 29, 18T, the regional forester, Region
Minc, 1).8. Forost Serviee, Milwaukoe, Wisgonsio, and Je-
win T. Bede, Dicestor of the blissouwst Depantoment of Con-
servation, signed A spocial wse permit BT othe Licking

Morsery, Effective Tor 25 vears, the permil allowed the

Department of Congervation futl use of the nucsery pland,
with faw cestrictions. The man dlause of the agrecment
stated chat the Cooservation Depacistent would produce
up ta 2 million 1-0 shoctleaf pine seedling: anoundly for
the Maticoal Forests in bissourd, Ag the time the poomit
vl sigied, the hand (ools, ffice furniture and some of
the specialized nursecy equipanesd were incleded in che ar-
rangzeitient, Mainienance of cxisting facilities was also the
Deparement 's responsibility, Sesdlings were 10 be produe-
erl aniel dicece costs teqarded for each seediing crop. These
oosts were ceimbursed to the Departinent of Conservation
after delivery.

When the Depactmnent azzumed operation, the nursery
contained 27 acres of scedbed area idenrifed as Blocks |
theough 4. Though the Forest Ssrvice hobdings totaled 40
acees, (e special vie permit defined only 34 acees 1o b
managed by the Depactatent. This was done mostly a5 a
wmarter of convenicnes, 85 there were no inpoovaikenls o
the Temainiog six #ores,

Sioce the owverhead irrigation lines at the Licking
Mursery had besin resioved, nursery personncl raveled 1o
Feokuk, lowa, dismantled the overhead Jings of A swrplos
federal nyrsery and heeled them back o Licking. All
underground mains and venical suppocts had been lefi in
place al ihe Licking Murscry. The cemovation chore
amounted W redssembling the hofizontal lines, positioning
aictllarars and replacing nozzles.

On Movember 16, 1958, the Conservation Tlcpartment
puschased an additional 414 acres of adjoining land from
Ishn W, and Cora Teters, &t a8 prige of 528,000 Thix
allowed the nursery to add Blocks 7 dwouwgh 146, for a total
seedbed aren of 65 acros.

In 1957, the packing building o wse wday was built,
and an additional well was drilled tn 1953, Tn 1966, 8 sced
storage hiilding was added,

W the ncreazed producion capability at the Lick-
ing Mursery, it was s0on apparcnt thal the Depariment's
Meramee Mursery at deramec Stare Pack was ng Jonger
needed. With the lifting of the last crop (rultilora eosed in
lhe spring of 1263, ¢he Merzmee Mursery was closad.

O June 19, 1972, an additional %9 acres bordering
Blocks 1 and 2 om the north were purchased from BEutie
Shafer gt a cost of $41,%48, The land was progressively
prepared for nursery 18c, hue funding was nod available for
cxpansian into the mew land for zeveral vears, Hay was cut
feoby the fields west of old Highway 83 for sewveral vears
throwgh bids to Jocal Farmers, A quotzsl for eactor and
sacline storage was built in 19735,

Ag the Ziyvear petics] on the special wse permit
diminished, gteat efforls were mads by both the U.S.
Forest Servies and che Deparinent of Consecvation to
teansfer the original site to che State of Missowri, Yations
appraisals, some as high as two nalliet dollacs, were made
of the 33 acees and improvements. Since many of the jme
provement: had besn relurbished al high oost w the
Department of Congcevation, both pactes lelt shal these
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eosLs should be congidered in final valuation of Lthe propet-
ty. From 1972 until an agreement was finaliced, ihe
Departaent operated the nurscry woder anmueal dxtensions
wy the origingl permit. On July 16, 1976, the TS, Farest
Serviee and Depariment of Consetvation agreed to a land
exchiange which gave the Forest Sarvice HEle 10 vacious pros=
pertics within the Cedar Creek purchase woit of the Mack
Twaitt Mational Forest and gave the Beparument Lidle (o the
ariginal 40 acres of ihe nucseew, inchuding all imos
PIOVELETEE,

Since the spirit of cooperation between the Erepayt-
ety of Conservation and the U5, Forest Scrvics had
been 50 pood, nogsety persooncl were barcly aware of 1he
properiy transfer. Mothing changed. We were still liviog by
many of the artictes of 1he ogiginal special wse peemit, sl
praducing planting atock for ithe Mational Forests of
hissouri.

O Septemnber 7, 1977, 200 acees of land bocdering Lhe
original nursery site were purchased from Ernest K. and
Wilmoa I, Poulsen. The price was 370,00, The Foulsen
property was of no value to the Depactineld as nursery
seedbed space, baut provided additicoal land for seed pro-
ductios areas ad wildlife plantings. Tt also did away with
the right-of-way to the Poutsen propetty which van directly
Hiwough a bugy section of the nursery scedbed area,

With passage of 1he relecendutn creating a 1/% pereent
consecvalion Zales tax, funding became available for
development of the Shafer Treact purchased in 1972, Waork
was initiated in Decomber, 1977, and continged thoough
the [all of 1972, The additien included Blocks 17 through
22, bringing the total spedbed acea vo the 100-a0te mack;, or

2,127,786 square Foct of scedbeds. Total acreage of the en.
live propecty s now 748,

During the falt of 1978, construction of the rew seod.
ling <old storage plant was begun, Adwerse weather and
soil conditions during construction delayed phases of ¢one
ctete work, The 50° 2 150" plant was linally availabls For
use in the fall of 1979 a0d has been invaluabie in carrying
aut the seediing distribution program of Lthe Forestry Divia
sion, Departitient of Conservalion, A gquoonsel hut was
Dwike in 1979 for storage of bualky itemns,

The Geocpe O, Whits Stale Foresl Nurseey has evoly-
ed o & virtual free and shmub production conter, taking
more than 45 veacs 1o goow fromt 27 acres (o over 100 acres
of zeedbed production drea. Growth will certainly not stop
heee, as various chaoges and additions ace being planned.
The packing building is rapidly beeoming outmeded and
avererowded, The irrigation system could bBe much im-
proved by the addition of a tued deep welf and pumping
systern, plus the replacement of much of the gwerhead
system by modern sprinklecs. The sivep mtust be up-graded
or replaced, The office, long gverceowded, should be
enlarged or repluced. Localing a computsr tecnnal al the
avrsety would allow streamlining of many administrative
praccdurcs.

Because of (he forosight 2nd suppott reccived in the
past, Lite Deparunent of Consetvation & in an cxeelient
position to meet plantiog stock oeeds which wiall cesult
from the "Degiga For Conservanon’ progratn As oiher
Diepartmeent proprams arg developed, suppoct to carry o &
modern Mursery program suredy will contitine,
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Chapter Oneg

" Soils Management

fSnil Description

Soils in the seedbed area of e Gaorge O, White State
Forest Mursery are residual and olten ace ceferred o as
““higuttain 501" eeanse of theit in-place formetion from
parent material. The most prevalent serics, covering 95
percent of the seedbed area, iz the Hundington 2l Loam,
an aliuvial soil derived from limestone. Although this
series 2 prosductive, i 12 guite hezwy and musd he roanaged
carcfully to maintain productivity.

A small poction of the suedbod acea is compeised of

the Hangewvitle Finge Sondy Lowm Series, This soil is form-
ed from alternete beds of sapdctone and limestone, s
much lighter and is fer superior to the Huntlngton Sil
Loam ag a vacsery soil, The nocthern one-third of Block
Three iz of the Hanceville Series, as is the novthern one-
Hyirdl of Blocks MNine and Tea, Block Seven is 2 sandy loam
suil, probably of the Hanceville Serie;, but ssemg to be
imdarlain wilh an lnpeevioons subegil, preventing good
internal drainzge during wet pevlads.

Table 1: State Mursery Soils-Physical properties®

-

Sall Series %% Sand % Silt % Clay
Huatingten Silt Loam a0 a5 16
Hanseville Firne S2ndy Laam £ 10 10

“Above data derived from various goil testing laboratories and rounded for clasity.

Tahle 2: Standard Soil texture size ¢lasses [USDA standards)

MNamsa D 5 matar MNe. Particles Per Gram
YVery ondrsas sand 2.00-1.20 mm #l
Coarse sand 1.03-0.50 mm Fa2
Medium zand 0,500,237 mim G
Fing sand 0. 253,40 enm ag, 313

' Vary fine sand 0.10-0.05 mm 722 074
Eill 0050002 rnm LT R
Clay balawe 0.002 mrm 20,260,053, 250

tdaintaining Grood Svil Drainage
‘Phe Ry soi)s At the nmrsery pose drainage prab-
Irans which must be addressed or litfle can be crpeeted
fram attuinpts ai teee seedling production, The following
practices witl ensure proper dralnage:
All mursery blecks should be praded to dowin in
the divection of seedbod lignment. The prade s
nermally 1 percent. Though some blocks may
vary below | peveent, this grade shoald he main-
tained or packets of water will collect eausing
medling maockulity,

A 7aiesd seadled must be formed, elevating the

bod surfacs aliowe the level of water in the drain-
afEways.

Paths betwoen seedbeds 2nd adjacent to itriga-
tion lines musk be kept Qpen bo caTTy aWway GxuUcss
Imolgtre.

Dirainage ditches and culverts must be open at sll
tirnes. A check of all sueh deainageways shoull
be mse following heavy rainfall and all chetrac-
rions removed,

Following eash soil preparation operation (plow.
ing, diselog, voto-tilling, fumigalion), deainzge-



wiand should e restored 4o original eondILiow.

Al macdaing operations should be pecbormed ap-
rragde: Lifting ol seedinms in particular, Soil
erndues chownegreacde aned should e ‘eotacnesd by
overy possible means, '

Plovwig af wnits <hould be cither in w counler.
clockwise directivn i dhe soil is leing plowed to
the ciser Tine, or L0y clockwise divection if plow-
it i Ao the center af the onit, Subwseguent gdise.
iy whwoeded stbweyes Ter ine the wpposite dicecliore,
Each itoplermenl moves soil in the direction of
tractor travel wid aone musl balance the otler.

Idesived Seil Fertility Loewels
Cher abjective of soils mansgement @5 ba ensure the

wvailehility  of  neeessaby  notrients o appoopriste

aettrennts Tor wood scedling growtl, This requires not only
thatt the necossacy metoicnts Bo present But also that other
awil comdition: be condoeive e nutriend uptake by the
seedlings, Taldle 3 deseribes whet is peneretly reguined in
the sail For goed suedling mrowh.

Ax Table 4 shows, olyjectives may vacy Eeom species
b0 spooies, but an appropriate cange can be Pyl
wilhout serionsly debereing geowlh of rmest seedlings.

Though all of liese ¢ondilions are mberactive and
cssentiah o plant groweh, thret prianary $ORCCrns cin ba
idenified—organic malkey conoent, minerdl nerigns and
pH level.

Malntaliing Snil Organic Matier Contenl

Lider narmal condicions a redation of dwo years in
seedling production, followed by one year in o webl.
leerilized grocn manuce crop, will wmaintain orgame maLes
(O Y aear 1he 3 poreoat lewel, suable 1o iaswee Teiable soil
coilitions, The appligation of oak sawdust or plener shie-
inge as a seedbed molch endoubiedly comteibiites o the
el level of O incorporated inte the soil, The applhica-
tiost of hydra-muabeh w30l alzo add o the OB buildup.

A mprs oo raise the Ob conlem abowe the 3 percend
Lleve] have med with iimited soceess, Higher Tevels have beon
achicved for shord perteds af thne, bul the long crowng
serson, high demperatures sod Uee moisiume rogiiue soam
retuce O conlent o 3 percent o below,

Table 3: Average Desired Soil Fertility Levels

Tatal nnregen

Logailabale ratiengan
Orgains enaes

Bewaila bl phegoboLs
Sevgilable aolath

Calon exchange cupdcity
Renlzorabile calzium
Kuplacoable ragnesiurm
Talal replaceable bases
aH lar canifors

.3 aorcon:
&1 ks, per acra larrumoria & nirstel
2.5 nercant
150 1hg. per aore Po0g
50 |hs, per acne %zl
12.0 millreguivalents 10 g,
W5 rrillicguivalentsd 100 gms.
2.4 milGeguivalents W gms.
14.2 millizguivalenisd 100 gms.
F3-6.3

Table 4: Fertility Levels for Selected Species

Scoteh Pine

Tustal psitoyen 0. 12%

Availanle nitroggn 3 1bg. facre

Avzldhle phosplueres, FaCe &0 M. facre

Avalahle oosash, Ko 1ED |be. facio

Cation uxelinnge Sapacily 5.0 milliacquivealentss
TG0 prarnes

Rraleeounbile cafisivrm T milliequivalentss
100 grams

el lila magnesnm 1.0 omilhecusvalenlss
10K grams4

pH a4 msllragusealenss

100 grams

YWhite Pina Hardwaoods

0.14% D 20%

3% lbg. facre 45 Ihs. facre

B s S acre 190 |ba. facns

200 1bs_facre 275 ks, facre

10,0 malleguivalcnls! 140 millieguivalenisd
X grams T grarms

5.0 milkequivalents B4 millipquivalanis!

W qrams 100 grams

1.5 roillizglivalens! 2.5 mithequivalenis)
0 grarms grams

B4 rmiliequivalents! 6.2 millizquivalents!
100 grams 100 grams




how hast 16 prevent tRis potential itrogen delicigacy. Cwr
enly expericncs i been applicadion of £,000 s, per acre
of ammonium aitrste, ples 500 Ths. al éreble super-
phos phate per acre 10 (hege-ineh laper of sawdust, with
the enuve application plowed imo the soil wadl harrowed
well, A peeen maonure crop should immedisicly Follew any
such applicalion, mainly io act as a0 indicagnr crop. Ap-
parent mitrogen  delciencies should Be corrected im-
madiately, wsing ameoonigm niteste well ircigaced into 4he
soil. Mo daficiencies appeared following the bt pro-
vidutes. Sinee the mineral nuteients apphed with the
sawdusl were for the Dreakdown ol the sawdust enlirely,
0 pouads of a well balanced 1.3-5 Feetilizer were
distributed For the henefit of the frees maniure cran.

Providing Mincral Motrifio
himeral nucrient levels of secdbed sofls hove been

maintained ar ihe 1-2-5 rade of N, P20s, K20 [or many
veaLs. Fertilizers are bagged and marked elearly a8 1o the
content af dhe thrée primeiple nuotrienes. Miirogen is ex-
pressed as 2 percemiage of el=memal nitrogen, phasphorus
is axpressed a5 the perceniage of Pa0s, and potassium as
1he poccentage of K20, Sinoe we are concerned with the
elernents in this Torm, this labeling Fits the program well.

Unforiunaely, companies do nan offer a mixed fer-
(ilizer in the 1-3-5 ratio, bocsuse this mostare is not com-
monly used in agriculure. The altérnaive is 1o maintain
sopplies af 1he individual glements and mix Lhem 10 Ak ain
e 1-3-5 ranjo, Ferdilizers are =ald e various chemical
forms, are readily ayailable And may be mided 10 achicve
the desired rato, A Few commeon (epnilizers are sted 1
Tsble 5, showing 1he pereentage of ™, PoOs and Kalk pre.
sent, whare relewgnl.

Table & Contents of Some Common Fertilizers

Mame M Falls K20
Anhydrous ammonia az o 0
AMImariuea oilrate KX o 0
Arnmonium sulphate i 0 ]
Palessiucn milrale i2 a 44
Fotassiwm sulghdic T {H 43
Potazsium chlarnice 0 0 EQ
Marmal suporphosnhals 0 up W 22 0
Trohle superphasehale 0 &£+ ]

Cigensignally, Pertilizers are desceibeed in terms oof
ctemental auliiems ard Table 6 is requiced 1o Comipute the
gorrgel Talio.

Table & Conversion Factors for Various
Fertilizer Elemants

Pownds P20y X 0,45 pounds alememal P

Prunds elermental B ¥ 2.72 pounds a0
Sounds K20 X 053 pounds emeantal X

Pouads elemental ¥ X 1.20 prasrgls K0

Ammaniwm miteats 35 8 roadily chisinable Togen of
nicragen, Sinee it is packaged in plastic scks, 1omay be
stavgil ko long periosds al lime withoun caking, Cane mys
be excersised in sornge, hOwewer. AIRmOmem nirete
should mol be siored over eight sacks in lcight, should
T wenpilation betwesn stacks and shiculd be kepl away
Fromm airgas ooniaining pearolowm producis, Several in-
szt hove boen regerded where i gninm nisrale has
paploded spootaneeusly due e impeoper aadling or
sromipe conflinkons.  Ammanium  nitrat i% Mmarketed s

12

3500 ferrilizer, aod i liverally 3} percem  nitrogen
iclemnental), hall af which i ammonia M, the orher hatf
mitrate M,

Phosphatic feclilizers gre sold in wariows formes, the
most commen being treble superphosphate, normally
markersd as O-246-0 Fertilizer. [ eontaing 46 percent PzOrs.
Stocape af this matcrial poses ao problemn, although o dey
arca is mecessaey, doisture wonld evepntually decomposs
the papct sack and caunse gome eaking of e Terfilizer.

Potach is available in several usable forms, the most
cosman heing Polassimn selphate, markeied as 0-40-48
ferilizer. 1L coataing 45 percent K0, This also regnires
dry starage, bat otherwise will slore casily Far Long perinds
of time. Potassivr sulphate, concains §3 percent sulphur;
which may o may not be desicabile 1T soil pH is a contern.
Potassium chloride i available as O-0-60 ferfilizer, bul ar
ligl lovels, the chloride may be toxic.

Cach shipment of Tectilizer st be clearly marked as
ta Ui perecoiage al sacl mineral notrient it couaing (M-F-
K. Shiproenis may vary, but Lhe analysis shown i 1he
i valhe.

As an example, consider beginming with 1600 1bs, of
armeninm nitrate, Sinee 1kis is Tised as 33-040, ar 33 per-
cent mitropen, the amount of clemsntal I available is 32
[k, To calonlste Uae gecond sepment of oof 1.3-5 formula,
g [bs, of PzOs will ke required. IE Lhe superphosphate on
Tandd is lzled as 0-d0-0 fertilizes, 2475 s, will be oesded.
{97,400 = 3d7.5). To vompute the third segmenl of the
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Follawing two years of seedling production, wlich
moay be two crops of 1-0 pine, one crop of 20 pine or two
erops of 1-00 hargdwogods, the sopil shonld he reticcd for
cebuilding, Ar this tme, all minecal fecubizancn s applied
either il conjungtion with the drill sowing of the green
roanure ceop or sepacarely by the lecrilizer spreadec.

Following proper plowing and discing, the cover crop
shigadd be sonvm in Wlay as spon as danger of & Xilling frost
i past, Bay 2015 the average dare for the last killing frost
it s area, Hybeid sorghud-sudan geass iz sown o the
rate of 19 pounds per acee in conjunction with 500 pounds
of winetal feerilizer {1-2.3), Al stated previously, the seed
and fertilizer may be sown stmultaneously with the grain
and fertilizer drll or individually by ulilizng e frilizec
sprezder and the grain drill. When spread scparately, fer-
tilizer shonuld b lightly disced intg the sqil, prior to the
rghumsedan sowing,

. .
o e L. -

Ferfttsnthon peloe for soeing pgiaea defrese ¢l

CGenerally, the preen manuee crop will ceach o ligighl
of Five fger o mobee it theae to foer wocks, at which time it
should be bush-hogred and albowed to cesprout, I7 allowed
[0 concinee zrowth, (he stalks hecome large and touph,
causing difficutty in plowing end slowing decomposiion.
In st years the ¢rop should be nlowed wrder in mid-
July, o allow for a 45 day peried of decomposition priar
to fumigation with methy] brooude. Sotme light discing
may be necessary during the decomposition period 1
discourage resprouting and to mmake ceerain tae all of e
woody matecial 15 well covered with soil.

Due to tme and weather comstrainls, machmery
sommetitnes wust be nsed In the seedbeds 2o dimes when soil
structyre damage can accur, Shoold =0d] (o an acea become
utwdrkable becauze of & lass of soil frialbilicy, a heavy ap-
plication of organic matter will bring the area to acrmal, IF
the ares is smeall, say one or two units, heavy applications
af coappast will redurn (e are 1o prodective capacity. 5ix
itches of well composted material have been added to such

e shoesn of soger o,

FXMecing: exizer ovog fee spessd decampesition,

sails in the past, with exeellent results. Fumigation should
follow, a5 compost 5 100 & weed-free mpdinm.

Largcre arcas suffering from soil stouctues Lozs must e
icated inoa difTecent dwdnner, since the supply of com-
posted Teaterial is Tinrited. Sawduost may be incorporatad 2t
a rare of S cubic yards por gere or o a ithree-inch depth,
Bew or old shvwilust—either oak or pinge—may be used. In-
qorporating this guantity of sawdust directly inle 1he soil
will ceuse # serious drain on the nitrogen balange which
triust be cotrected. Some discrepencics exist Sonoerning



Mormula L-3-5, we will aeed 165 Tbs, of KO [T 1he potash
on hand is 0-0-48 fertilizer, 343,75 |bs. wiill be needed. The
Matal forpolacion would amoun 691,25 Ibe, of Nertifizer
coinizining 33 Ios. of M., 99 1bs. of Palls end 145 . of
K22, Caralated Al tiee 1-3-5 e, The Finad anadvsis
wiruld be 477 - [4.32-23.E7, an uonwicldy lipure, but
negessery For dhe arowin of g wide range of {ree seeclings,
Varicus Tormulatioas of  peemassd  Teerilizers  lend
Themselvas ta alrecation o reach the 1-3-5 catwd, For exan-
ple, £-24-8 fetlilizer is ceadily converted o 8-24-40 by 1he
addivionn of 1he peopsr amoum of EpO, or 6-24-24 35
alered by the addition of small amcunis of & and B30 To
work (hioueh ancther exampls, 2-24-8 lecliliser reguires
an podicional 32 Wes. of B0 wer B0 D3, 0 achieve the
1-3-5 ratio, or 66,67 Jbs, of 0-0-43 lertilieor (32548 =
&8.87 Tbs.), 6-234-25 Tertibieer is alteosd by Uae acddition of
v Ty, lenental X per 100 [bs. of lectilizer, or .06 Ths.
al 33-00 fertilizer, mnmenizm nirate, (2733 = 606
g2, An Additional 16 s, of KO will De necessaty, ar
3333 lbe. of 0-48 polassium sulphate (165438 = 33033
sy, The above calowlprions will no ctears a e £-24-30
torimulution, bocause of fillers in the various compoucats,
bur the rale of turrients is corréct, Five hundred pounds
af a 1-3-5 Fentilizer, applisd prior to the green inmamce
crop, or beiween -0 scedlineg crops, will provide adeguaie
IHand aglricion, all orlor soil Tacroes heing correcr,

The computalions above have been carricd oo exaco
Cigures For the gake of illusteation and clacitr, L practice,
terlilizer ¢an e mized in guangies which are measured in
weems ol S0-poand sacks, ooe-lall sacks o1 ones-guarier
sacks. Sccuraey hoyond (s is 300 rene conseming gl 2x.
pensive. Alter compeing che amaonnt of material needed
B Al companent, e scartng patn, calol be L0 s, M,
S0 Tbhs, or 300 s, Aoy comibinaien which eosquices a
defote part ol a sack will be advaotageous. Caoe must be
eugreised as 1o the rarpl size of the final baich, as lacger
bilches are difticult Lo mix ehorowehly which cankd resold
in placeng barge guanuces of some elements m small areas
doring spreading. The individual clememts gress be well
rmizgd,

Minlaining pl Lewels

dMaindenance of 50§ pH is copecially cottical, Soil ceas-
tions, which are inlluenced by soil weoidity, must ooour
within specific pH Limies, ot element: could be either tied
up o leaeheld away, depending on the pH reading. The

availability ol phosplorus, poach, caleium and magnesi-
win i teduged as pH s Leewgred, Teon, @, alemingem sangd
cevinoyzannese becorne onore seluble al lower pH readings aosd
may become 1o under these condivens, Sn the arthes
band, phosphivrus availaoifioy 5 also reduced al pH 7.0
and abowe. Many lectilecers comein acid-larnmine loments
which will, in effeqr, lower pH oo poims deorrimencal o
good seedling nutrition. Yery low pH readings may viuse
allragen 0o Leack away, make phosphiorus unas silable for
wlant oyicicion and vic up mingr clemcars in nsoloble
lfortos. Uader these conditions, toxic combinalicns which
Iead 1o secdling manaliny may k¢ produced. Beadings on
conifor-producing areas shonld range 'ram pH 3.0-5.5
Uardwaods Tae bewsr a1 pH 6.0-0.5, Tiewe are ideal
ranges, but yoo do Jave some Tlesibiicy in exceeding these
Wenils i praciice,

[n magsr insiances, il plemitul nprrignes arg aveilabls,
1he pH ranges listed above will produoce healihy, plantable
mtrsery slock. 5oils abave 1he low or bigh limit sieuld e
cocceeted innmueharely, In orider to radigally change the pH
al & 50il, swlphur or growund lmestone soost Bbe acded,

Warigns ¢haris are available for the muoane of cach
chiemmical meeded o caise or [ower pFl, bar experigace has
showrn that cach 500 has a sel of characteristics which
migit tend to buffer sulphor additions or perliaps react Lo
sAirongly o the reqommaended dozage. Selphur additicns or
srouvnd limestone should e added well jn advangs of
seeding, or problems could develop, Comlers gl
Jdevelap poor vogt systems in 1be presence of high sulphur
conccntrations or could develop demiping-off diseuse when
srcund Iisestong has nor been Tolly newiralized, Seqdling
crops should be sown oo less dhan six emths alter the
Applicadion of splphur or groend lmesione.

Tahle T s 3 guideline only. Radical changes in pH
shapld nal be underigken al ong 2imne, b gradually, over
seweral vears 10 need be, Experience has shown sulphur oo
be much more efficient in Jowering of pH 1hao the table
migh mdicate.

In gur gxperience, cne-half af 1he indicated amouwnt
weually hms wocomplislied e desired change. Additom af
arotingd limesigne Tor raising ibe pH levcl has nor heen
neeessary, bul as stated elsewlece, pHoin harlwood
blocks, dvoe lavgely eg Eerpilizazion pracrices, has bhoen
croeping fower and sveptually will nesd correction,

Table 7: To alter pH in Huntington Silt Loams Incorporate Becommended Amounts of
Ground Limestoneg or Sulphur to a Six-inch Depth By Bototilling

To Ralse pH |evels Ta Lowser pH levels
Fresent PoundsSAcre of Deosired | Present Faunds/! Agre of Decirad
pH + Ground Litnest{ona pH pH Sulphur ph
5.5 3,008 a.0 2.0 400 L
h.Q a.003 545 8.5 S0 &.0
ESD 29 a.0 .0 - a5
6.0 1,540 6.5 2.5 2,0 K
B0 1,520 5 a.b 1,203 45
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The above table is for acloal ground Hmestone and
docs nod reflect basic calcium or percentage of calsium
contained, Soil rocommendstions will reflect poands of
caleium tequired o bring the 504l 10 2 suitabie pH Llewed,
and the chemical compozition of the limestigne muse he
known in order to compute the sctual amounls wecessacy,

Soil Testing

The mainterance of soil Feetiliey will depend wixon the
rezules of accurats sodl resting by a competent forest 5oils
resting |gborarary, Practices recommended thus Car will be
salisfactory For several years, probably as Jong as five, but
cventually 4 pood serics of sod] 1ests will show what minor
gdjustments musl be made. Elemenis may pald to
excessive quantiles, pH may change drastically or organc
matéer content mey Eall to a low bewel, Singe all Tactors of
sooil cousdinions iseeracr, o vaeseryman siveuld celr on soil
tesring praciigos. Serviges performed arg gomprehensive
and wermally iwclude the Following iaformation:

To Orgpanic Maller

Catien Exchangg Capagity

Soil Reaction (pEI value)

Texture (%1 sand, %o silt, $ clay and texture nenc)

Concentrancons of M, P, K, Ca, Mg, Mu, Ma, g,
Zn, and Al

Becommiendanions for additions aecessary 10 pro-
duce coniferous or hardwood seedling plants.

T Fachlitics of the University of Missouct Agricyltnr-
al Extension Service mar be helpful for rapid soil 1esting,
should 1he oeed atise, Teshing oust be prearraoped a3
apricullural soil leating I seasonal And may ael dgree with
the nueseryman’s schedule,

The jollawing inlormation is available foom the Ex-
Lensiom Service 5ol Testing laboralory:

Catipn Exchangs Capacity

Sail Recticn (pH valae]

%h Cirzanic Matler

Cangentrations of Pas, K20 mp, Co., B

Matice thar the available N iz nor recorded. Conler-
etives with Extension Service pecsonnel and ather soueess
hawe consluded 1han cach 1 percent of organic matier pre-
sent [urnishes 2omdainme of 30 pownds af available N per
arre, This figure may be wsed ag the starting poind of Lhe
[-3-5 ratle for detenmnining (e phosphate and pocash
nagds, (3 poroent O would Turnish 2 seniniwet of 90 Ths,

elornemtal M opee acred, & preat deal more 4 i preseot, bu

Ulis iy the amoenl svailable fer plane growch, Smee eesulis
from Lhe Extension Service e desiensd (or mgricuiural
crops, wenain values will not be compatible for 1ree seed.
fing growth, Pa0s determination i the area which scems
po vary sisnificandly Trom forest sotls laboratary results,
Agriculincal crops can wilize the phosplades betier than
trog seedbing eraps, and resabts lor BP0 derived Erom the
Il vary distmeiby, largeby hecause of 1he Pp0s crtraclion
mcihel. The sgricoltural labs use @ slrong acid for
phosphate determination, while the forest sails Tabs vse a
weak acid. Expericnve has shorwss that 7208 dererming.
liens From an agricularal lboracory should be reduced do
20 pergcm of 1he available P20 ceported, Thng will bring
e Tactar dae clese agresment wilh repores Tom lorest sails

[abs. The sgricultural Tab deicrminacions for F20 and
cUlier factors ave acceptable and aceucute,

Mo ralier which testing facility is used, care must be
exercised to ensuce thet the collected soil sample is
representadive of (he area under vestization, The mos
propiticus 1ime for sempling would b oad loast G0 days
Tellowing green manare ceop plow-down, Samples also
should be taker in = few greas Egllowing a crop of 1.9
seadlings and in & few arsas which are in the second con-
cimeoys wear of stedling reprodeelion (twa crapg of 14
sredliogs or one crop of 2-0 seodlings]. Such checks are of
value in ceviewing the current fprilizaign program and
changing any phases al il A5 pecensacy,

Figure I. Method of solacting sites for soil

sampling
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A represoacative samiple 5 gensrally taken from one
irsery block, although poctions of a block ar & single woil
may be wnder imvestigauon, A1 least 35 core samples
should be taken in cach blogk, walking 3 Zigzag paltern

over the enure aren, making cerdain that samples zeciaken
at random and 1hat (he eutire area will b2 feprosented in
the compasite sample, (See Figure LY A soil sumipliog wube
should be pressed e the soil 10 2 depth of =ix inches and
individual corss siteuld be placed in a clean plastic buckod.
Mever uge a meial bucksr for core collection or any con-
tainer previously wsed for chemical ar fernilizer mixing.
Avaid all means of Sonlamnination. Upon completion of
core calicetion, 1be cniire colloction may be mixed, using a
clean, ach-metallic wstrurment. Avoid stitring with bare
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hands, 25 Liels snay be 3 source of contamination, |1 the
resnlting sample is too moin fay shipmend, place it in o
clean kraft papar bag, fold dawn e op and allow to dry
Tor several davs in a <ust-lree atmosphere.

When ready far shippag, owee quact of each repre-
sergarive sample should be placed in a clean, namemerallic
break-proot container, Sample comaioers should be weil
tagmed fngide and aul with nucsery name, date of sampling,
Black o unir Tocanon, and aole: slating Lhe present stalus
of szedling production (10 ging, 2-0 ptos, 1-0 hardweoods,
SECAM I NKPE MO, Bl

Early Mall would be the best time lor seopding as mase
of the nutrieils assimilated by 2 crop have Doon gemavad
and  Berulizalion prior o poeer mzouring has becn
gasimilaled by 1he sorghomesodae and reteened ta 1he soil
thtough Jecompoziban, With the enlargement of che
nursery to WOF wores, single Wlocks haee been treaesd as
separate enunies, Usbess 2 severe problem develaps in g
small arca, all sa3l managematl practices arc mare redily
caniied cul and cecords stmplificd by the standard 1reac-
menl #F the overzll morscry scodled soils,

Blocks must be ¢ansidered eilier cooifer or lard-
wiood, due primeeily 1o the differenees W soil elenenis re-
qquiced W adeguately produee pood quality planting 5100k,
The main concern is 1he variation batvween pbl i produc-
iken of conilers and ardwoods. Alkhough the prosent
ringes of pH arc accenralyle for gidher castifer or hodwand
pradustion, the toend is For pH 1o deop o lower 1ovels with
lime. Am evemigal agjuscetiene will be pesded.

Teliciency Sympioms

Althongh goil resting shonld he the basis Tor making
decisions on fertilizer deficiencies, vizpal exammation aof
prawing seedlings often will show areas in need of one of
the threc bagic clements.

Mitregen Hirrogen adds o ol prowth of 2 seedbiog,
lenhingg ther lusly greeo oo prevalent i1 healthy plants of all
species. Excess niteopgen will cesult in dark preen coloration
and, in some cases, Lweening and eventeal dearly aof
sodllings, Seedlings sulfering from an oversuppiy of
mitrogen are generaly fleshy and ave nad in the hardensd-
ofF stayee 3¢ the thine of the ficst killing frost. Soils supplicd
witly the praper amawr of phasphares and potast will not
e zulject ta an oversupply of witrogen, Good fertilization
all season long will prodoce healthy, mature seedlings at
the end of the normal groweh period.

Mitrogen deficiency can be recognized by stuoted
erowth and light wvellow leavez or needles, Hardwood
lezves will temd 10 be smaller than nermal sand gy fall
Eram 1he plant, Some cages af nitcogen deficiency cause a
dishing effeet, with aroaller, ywellgw seodlings in the Taedl
center and farge, awormal seedlings at the edpe of the bed.
in coniflerons secdlings, the neodles may e ¢hlorHic
averall or near (he tip, Chlorosis of shordeat pane during
Tate July and eacly Aopust should por be sistaken for
nifrozen deficiency, especially of the 2eedlings are in (ull,
normyl growih. The seodiing eventually will overcame 1his
irderrupoion and becattis ateen and healthy with the advent
ot cooler weather. The condilion is aseslly cncoincerod
wihien 2 paetion of the seedhing stond beging o flush of
gronvi b and athers o the sand do aec, The chloeosis is nar
genecal, bt confined ra seedlings in Mell Mushe of grov.

MErifying bacreria Are neces<ary in Lhe pitragen chang,
latgely for the transicion of ammotia wiropen o te
nirrate barm. Fumigaéion of soedbeds with methyl breonide
£a5 has an alaring «Ffect oo Ueese 51l loam soils, causing
a hrczkdown in the mitrificgrion chan, 3 bodddup of
armtenia nicrogen atudl a decredse i1 Une mitrale nidrogen.
[11 past vears, fertilization was initated afler fumigaiion of
seexibeds and just prioc WO seeding. Stunting of seedlines,
both ¢onifers and Ratdwoods vesulted, Leguminous specom
wers zeriously stumed, Early studies by Dow Chemical Co.
lowodl this 1o b towe in *'mountain' o residoal soifs. The
ngereption of ihe nitroges chawn cesulted i the build-up
of ammonis niteoacn plus a Form of nicrite, wlich was
extramely etic, AL season’s end, the condfers and
Tardwoods wers oo more than one ingh 1ziL

Soil cesls and seedling Tissue resting reveabed nmhing
Temizs, and secdling voos appeared to be fully mycarrlneal
compared o those of beealthy seedlings. Sinee fumigation
was destroying 1he beneficial 0] organisms, the addition
of fertilizer was actyally harmfel. The problem was salved
witl the additien of nocessary fefilizers priot 1o the green
manure ckop which allowed for the complete breskdown
of the varicus clements. The cetention of the Tertilizer [y
1he erap 2nd its evernual retain ta the 2ail in wseable fonn,
price Lo the fomigstion, is an added benefit of this
procedurs, Since thal G, no Turtler sluoling has
developed, Pectilication of the sceond 1-0 crop following
ihe fumigation bag not been detrimencal oo the seadlings.

Flusphioris Phosphorus is pmecessary §or g2ood rood
development and for seadling wmarily and is said 10 e
cOunLeraclive o execss mitrogen. Fhasphiorus is wade more
aveilsble in the presence of organic marter, i more
available Detwsen pH &.0 and 7.0 and must be i gooad
supply, as Jitthe of tie soil pliosphares present is available
Tor plant growth. Phospitorus deliciency i3 gencrally
apparend in coniferous stock wilk Lhe appearanes of pur-
pling in spring and early sutnmer. Late fall purpling of
shortleaf ping, jack ping and Yirginia pine is & oormal
coloration and shouwld oot de conlwsed with phoasphoros
defiviency, Mormat diseoloration of the aeedles will begin
10 show parple at the tips of new peowth iF phosphorus is
not availuble, Bany times 1he Jeficioncy will be noced 5000
after gepmination. Applicatieon of a high phosphate
Feriilizer in sohion will corcecd the deficiency, Delciency
evmploms i hacdwood stock are rot so proneunced, Leaf
veing may sppear chlorotic with the halance of the leaf
arca remaining  preen, rending doward purple, Soms
cedness Toay slso appear in the stems of hardwoods.

Poiash Potach is said 1o be aeceesacy for thie Tormatien
of o, woady stents, and for dis¢ase reststance. T ds
beneficial in the formation of seedlings whiclh ars well
Ihardenedeaff prior eo the coming of winter. Potash is
readily Jost by leaching in sandy soils, bot Tares quite well
in silt loams of thie nucsery. Deliciencies of porash shaw oy
rapidly In wop die back of hardwood seedlings left over
wintter in seedbeds. Dreficiencics arc visually appaca when
viellowing ceeues at the 1ips of needles and ac rhe cdges of
leaves, Ping nepdles oay show & disiined line helaeen the
vellow and green potlions, or distinct, alternaoe baods of
vellaw and sroet may appear,



Miccomutrienls  dfagnesium, cdlciom, zulphor  and planting stack. Dctermingtion of deficlancy can be made
various wicTonutrignts arc necessary for pood plant throwgh visual examination, but is more precisely made
eroweh, for good op-to-root satios and genecally vigorous with the aid of 3 competent soil resting [aboraroey,
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Chapter Two

Seed

Crnllectlon

Jeeils of vertous trees and shrobs can be collected
[meally, generally during periods of low oursery activicy,
Doing so helps 1o conserve funds, assure dthe nursery ol a
continueus supply of fresh seed and cecnly the source of
sgedlings being peoduced, plus it provides a backup supply
Lo wover production needs in ¢aze diers's o crop failorg.

Fince many seeds cannat be stered due 1o bulk adsSor
fleenng germinalive capagity, i is nar possible 1o have a
stogk of seed on hasd w0 meod 2ll sroval production re-
quicemenls. Acorns, black walpues, coflonwand, pocans
and civer hirch are mnong seeds that cannot be seored.
wany oher palive species, though, can be collected and
sigred for many vears gnder proper conditions.

The major consideration in seed colleclion ic crop
marurity, sinee nmaiuce Frelt From most trees and shrubs
will nel produce vighie sood, Several eccellent publications
arc  available which desertbe froit maomradon  ce
guirginenis, seed disperzal daies, mumber of seeds peor
pound, séranficaion cequirements, 1ype af dormancy nor-
thally present, ste. “Sceds of Woody Flans in the United
Slates,” published by the 1,5, Dhepastment of 4pricultire,
Forcst Service, Agriculiurs Hazndbook Mo, 4350, 5 ob-
tainable frogm 1he Superintendent of Daogwments, 1.8,
Covermnent Printing Officg, YWashingion, .02 20402,
Sieck Number Q)00-02902, Refer also to “Hardwood
Murseryiman's Guide,™ V.5, Depasimenr of Asgiculiure,
Forosl Servige, Agticuliure Handbook Mo, 4731, also
avalabls from the Suporintendent of Docuiients,

3ince birds, squirrets awd o1her wild coeatures remove
ripe freet qoite rapidly, all ssed collection showuld he done
at maturicy, Sands must be scanced in advance and risited
reantlatly oo ascertain the condition of the ¢rop, Collection
ghould bepin =25 soon a3 conditions are proper. Wfost
spoecics, patuculacly aut species, are resdy for collsction at
the 1hme of fFruic feil; others have wvarows critcriz of
ripeness, River birch must be eollested 23 s00s as the
strabiles begin to break apam on the trecs, as 1he seed s
rapidly Jdisperzed following chis condition, Serminalive
cAkcity of thix specives ks Hecting, 5o sowing soon afler col-
[Bcrion 15 aecessary.

Hundling

Adrer zeed collecuion, proper itandling prior to storage
is csacrial. Soed mugt be delivered to the nursety prospl-
Iy, 11 it is slloveed 1o stand in @ir-tight concainees For lone
periods of time, molds, mildews and heating of the frui
will contribute to & lower germinative capacity, Fleshy-
Ttuired species detecworate rapidly onder soch conditions.
IT sugh fruic 3s nob going o be processed immediaezly, il
should be spread oo dey canvas dacpe or in soroens until ox-
traction. Seeds with high mooistere contend will hear yapadly
i packed, closed containers and should be spresd 1o pre-
veat this prelem, Sacks of froe may be kept in cald
starame (327 - 367 F) far scveral davs prior 1o exirasion,
Freezing of sp<cigs with high moizwee cotient shauld be
avaded, a5 many of these Fruits will aot 1elerate freczing.

Sacks or other containers of seed should not be stacked for
any perigd of time, a3 rapid heating will occur, vven onder
¢old storape conditions. Secks must be separared, allowing
cormplets cirgniation of me aroond each sack.

Extraction o Fleshy=Fruiled Specics

Sood extraction for mast Meshy-lruimed species is best
accomplished wging a macerarar, which will depulp the
seed cleanly withoul causiong damage. Care muost he exee-
cised in the cleaning process, as severe shock during the gx.
tracteon will destroy the gecrnmimative akility of most seeds.
The severe action of same walnm hollers has destroyed
black walnur seeds, Bwenn though there was na physical
evidenoe of damage d0 the shell, the nurs roned Ui
seedbed soom afler sowing, Créaling sn eroma Feminisoone
of roteen cggs. The vigkdlicy af madtClarn cose seed has
Deen dezvoved by e sewere shock caused by a hammer
il apecared of too high a speed. Dopwaod seod has been
cracked and damaged by the same maching when operated
a1 high speed, The shock ot dropping a radizh seed from g
height of 10 Jeet onrd a conceete (Joor is said o be encugh
to destrow the seed, zlthough physical damage 1o the sesd-
coal izn'r necezzarily apparent.

The e of the Dybvig seed clexner ccrmoves Lhe
pussibility af seed damage during exiracrion. ssece friclicn
provides the abrasion needed fog pulp removal. Durring o-
tractian wiih the Dwbvig, warer iz psed (o carre away qhe
maccrated polp, but water alic acte ks 4 bufler 10 prode:
riee cleaned seed from shock dzumzge. Fleshy Fruies cheaned
by the Dybvig cleaney include Flowerins doewara] {Caemes
Horictay, decidlnous Taolly (Hey deciao, wild plaum (P
STREUANT ], VATIaUS 1vpes of hawiborn (Cmiaernsy, pers
ST (N GEEYFos v sitang, adumn olive (Efneagiuy
wirlbelieda),  Rusiion  olive  {fSaeagane aranstifmlivg,
blackberry [Rrdns adlegdioalensiv), s well 251hoze af many
spectes which lave fleshy berrizs, deupes or pomes.

Whett large quantitics of Oeshy-froited spectes are 1o
be extracted, ihe Rammee mill 15 the best choice. Several
pregaoiions should be exercised when wsing 1he hamner
il

I. Mzintain the speed of the gasoline enpine a0 25 low

an rpm a5 possible withour swalling onder Fufl

Icad. 3ame authoritics specify a speed less han

400 revelotions per minuie, This mav be oo high

for some soft-secded species,

telanticany tova lull sireams of wrater feom 3040k

hoses duwring agual exiracucn, both 1o wash away

the macerated pulp and to acet as a buffer for ae
sood.

3, The screen selected For the mill shoold be small
cnostgh fo keep the <léan seed From Falling
thraugh, bul large cnowghk to allow the pulp el
waler 0o pass throweh. An indicaton of complete
mageralion is pazsige of clean water through the
tmills Tl sCoeen then can be demipod ined (e Te-
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taincer box and another batch of seed put inta the
hoppsr Tor slacerating.

4. MEVEE open the mill for any purposs while 1he
enzine 1 oengaged or the mill s running! Shat
down the engine by declutching, and wait for the
fall o stop completely hefore opening to inspect
or ta cemove the clean seed,

Cottonwood seed can be cleancd using the haminsr
mill, with the following Jiffeccnces:

1. Couonwood capsules should be well dricd and
easily broken by finger pressure. bost capsules io
the lor should ke apen and showing white cotion,
or should be dry enough 1o pop opcn readily and
show white cotton wlen squesssd baiween e
thumb and forefinger,

2. Batches of cattonwood are cun throegh the mill in
a dry a1ace,

A. The scrpen myst be Jares cnowgh to allow the sped
o pacs ceadily, of damage v this smabl, o seed
will pesylt, All precautions regarding high spoed of
the mill shoulil be fellowed, A sireen with hales
178 inch in digmefer wrorks well with most bat-
ches.

4, [g oot ran che mwill long after it 5 apparent that
the bulk of the seed lias besn removed, When sec-
s ol the copsules begzin o pass theough (he
weree, Lop ite will, remave the seedbox contain.
ing the extracted seed and clean the cottor and
trasl Mrotn the mmll. Foy soime yeason, the aetion
of the mill allows clean seed to pass through the
lacge-holed soreen while kesping the (QufTy corlon
andl trash atside 1he mill,

5 A sinall acooonr af Tand ceaning, generally nsing
hand screcning, will be necéssary 1o produce well-
cleaned and free-flowing eottonwond seerd,

Esiracdion of Dy-Friled Species

Many dree seeds are produced in conelike steustures,
ball-tike stowclures, o pads which mpst be merely broken
apary for nursery sowing. Tulip-poplar {Lirfodfendron
Lipierad, syoarmare (Plaranir aocidenialis), ald cypress
[Tevodfem  digiietunny  and  black ocest (Kolinix
psendoseaciay are a Fowr such seed structures, AlE must he
broken apard, since the sced is either parcl of the structure
oF cpntaaned within patis of the fowit.

Tulip-poplar vones may be separaled into individuat
samaras by wsing the hammer mill for a shorl period of
titnc. & sorcen small eoough to contain all of the samaras
shiould be used, arhetwise samaras attempling to pass
through a3 larper screen will be dmnaged, posaibly o ihe
paim al destroving the enclosed seed.

Bald cypress is readily broken apact v the same man.
ner, Cane soales contain the seed, and further sepacation
of the seed From the scale is ool necessary of advisalle,

Sycarmare Froms may be briken apartt in the hammer
mill, althourh am irritating dust is assoctated with extrac-
fign. Masks should be worn by pecsennel while extracting
sycamote seed in omder io prevent irritaliom Lo the ayes,
nose and throat. Svcamore may be processed in the sane
manaer a5 eecaunended for eoffoowond. Lse 2 screen
laree engugh o allow the clean achensgs (o pass bul still re«
tain the hairs aod rash withan (he mill. IF this docs no
seoll 1o tesult inosatizfastory separadion, 3 smaller-sized

seceent should De used fo separale (he achenes from ¢he
Reirs and dust belore Minal separacion in 1he fanning mill,

Extraction of Coniferous Secds

Shortleal pioe (Fitus eoffaia) ot malive pine, is pro- |
ditced in quanditics far above all other conifers and, For the
sl piet, i3 collscred locally. 3ince shortleaf pinc pro-
duces bumper craps infrequently, enough seed most becol-
lected at that dime Lo cacey mucsecy peodoction uncl the
next sucl bumper crop.

Shorueal pite peoduces a few consgs each ¥aar, T
good prodoctian yeers only occur abowet once every 10
vaars, Excellent cong ctaps were most recerdly cocorded in
1957, 1967 and 19458, In off yeacs, fewer cones aré produs-
ad, there are fewey seeds per cong, and the germination
porcemitage of seeds extcacted iz quire low, Extraction of
seed during g low-production wear penerally will produce
onec-half pound of clean seed per bushel of green cones,
with 2 pecminalion percentage of M percent, On the other
hand, socd extracted in a2 bumper-crop vear will avetage
from (hroc-guarter pound to 14 pound of clean seed per
bushai of goncs, with a germination peccentage of 85 pec-
cenl or higher. B is advantageous to aollect seod during the
bumper-crop year and store it duting {he indeTim poor crop
vears, beraose sood is boeoming very éxpensive, Sesd col-
lecied locally is also of Engwn origin, meoels owr re-
quirements for fulure trée hoproventem plans and s of
wood, sound guality.

Shoctleaf pine cones can be collected wsimally aller
Cietpbar A0 in mpst vears: however, cgnes have heen rezdy
in ceneral Missour 25 carly as Scplember 25, The following
ierns shonld be checked prior 1o collectton af purchaze of
shortheal pine concs:

b, Seveniy-five percettt af the freshly eallecied cones
should float 0 20% noo-deterpent motor oil.
Samples should Le taken from g wide area, ot
[rom just 3 icw éTecs in & small arca. (Have qiher
foresters check all areas of the normal range of
possible.)

2. Cut several cones through the contrul axis to ex-
pose Lhe seed, The seed of shonleaf pine is mature
when 1hg endasperm is fivm and is eream-colored,
and the sesd coan has orned brown, Sead collecisd
priar to chis will ngd comlinue mAGEING {0 sound,
vidble seard,

3. When these eriteria ave mel, collection ot petchazs
From the peoeeal public may procesd. Cones pick-
od prior to malurity generally can be distinguished
by the tapid deving and shrinking of the cone and
tee beowimng of the cone scales associared with
drying, Mature cones wanld be catmplersfy apen
end the seed dispersed at this point of deying.

Al the time of calleciion, canes ate kajhar green, Wil
cone scales beginning w discolor, bud still containing a
greal deal of mosture, During thug petied, cones kept in
sacks oc closed containers will heat, mildew, become cuse-
hardened and aiherwise detetiarate. Canes must he placed
in sereens for further drying, to remave €xoess toisiurg
and to cut down the total time in the dev-kiln. When
scresns ace nol avadlable, coner can be zpread on 4 o
Aoor, na more than cne foot deep, unlil sereens ace
avadlable, of uilil devig comes aboot theoogl other
mcans. Cones stored in this Fashion most be stitted daily,
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lieerally turming the botrom cones 1o he Lo and vice verss.
Cones have been s1ored in this Fashion Por several months,
and thea placed dicectly inte the dry-kitn for extraction.
When this tvpe of slorage s used, make certain that Lie
fooar 33 well egnstrugted, with o opemngs whiclh might
allow the seed 1o eeoape shonld the gones hegin o apen
during the pre-deving periad. Conceete Floors are oxeelleont
places 1o slore cones if complerely cavered awd dev,
Somg conerele floots sweal during periods of high
humidity and capid temperatire change, These shiould be
aviided but when storage copacity is nesded, any prooge-
non i censidersd better than noone. Cones have leean
stared in burlan sacks, 30 pereent filled o capacity, which
thet were Iiwng Frent building cafiers 1o permit zic circulas
tion and o procget dhe gseed from codemts. This type
seorage 5 vseful when other means sce not aveilable. Care
musi be exeroised to meke certain thal eoom s available
fat expansion of Uit cones when drying. Cones will ar Least
double i size ivom the geset condition to the Mully opened
condition. IF eones are resirigled 20 that they canol open
when they are ready, they wilf remain Josed permanently

and he seedl cannagl be exiracied.

ATrer cones have been stored inoscrecns at least M)
days, loading ineg he kila can peoceed, Coch kiln iy
sitould b2 loaded with oo more then thres-quarter bushel
of cones during the early davs af exiracrion. Al 1his stape
ihe cones Tiave tol Fully opened but as they do so will raize
the cone trays to the 1op of the kil making remtcval ex-
rrestiely difficult, As extraction progresses, cancs open for.
ther prior to loading inta 1he kiln and one full bushel may
be placed in cach Eiln reay, Tile normal kiln ron for well-
dried shoerleal pine coues is six howrs at a temperaoire of
120° F. Barly in the zeazan, some cones will ool oper
ceadily in six hours snd Joager runs may be nooessaty, I7
thiz condition porsises, i iz possibde that live stenn ig leak-
g iae0 the kiln, water ic leaking into the kilo or the (op
Blawer is nol operaling properly o retiove e moisture
released by the cones. Free moisture in ehe ¥iln neat (he
end af & six-hour cun is almoest cettaindy a sigh of 2 leak,

since a kil charge s 50 boshels, and foue charges are
cun per 24-houe day, 200 boshels of cones can be processed

per 2ddsour day, Mormal operation s co run the kiln 24 -

hours per day, soven days pet weoek,

When a charge comes from the kiln, o should be run
theough the shaker immediately, whils shll warm, Qe
stack of wavs may be cun through che cone chaker at a
time. The remaining stagk shawld be coverad witl canvas
or otiter material (o hald heal ag lone a5 possible and
showld Te rur theoush the shaker himmediately after the
first stack. Seed removed from the shaker showld be plaged
in a closed contaiier and résnoved to the soed storape for
de-winging and cleaning as soon as possible. As e seed
leaves the dev Kiln, it bas & moisiure comient of d-9-& pets
cent and additionsl moksture from the aunospliecs would
be detramemal 10 long-tinee storape.

Cawcion should be exeecised when cunning cones
thtough the shaker, for several reasons. Cones showld not
ko forced inla the shaker coo rapidly, e showld be fad at
& rate which will allow individoal congs to tweuble fracly,
Lacge valuross of cones will traverse the shaker sereen, g
valiable seod is encrapped m his woluwme of cones and is
ezl This 5 a dangerous operation, a5 an oxplosive Just
which can beignited by an electrical spark or open Flame 15
presenl witen shaking cones. Beveral gxivactorics have ey-

Tl

ploded and burned For the lock of a dependable dust-
calledtion svstemn, Use the dust-collection system ad all
Geeees wlien thoe shaker is operating. Clese the hotiom sced
remaval door to make corigin chat all dusl is removed from
tlie gysLen,

An seed is remaved From qhe shaker, 0 will gamiaun
many large woparities such as abocted cones, pieces of
cones, cocks, Dottle saps, erc. These imoapiiricics are hiraah
o 1he muesery i the comtainers in which ihe cones were
eriginglly collected and mmest be femaved prior 1o Further
cleanihg o1 de-winging, or damage to clesning machinery
may oecur. A srealping or scregning of dhe malerial s
necessary far cemoval of these Unpaariciag,

The nexi proeess is to de-wing the seed 90 some man-
aer which is no1 detrimeatal, Maclagery oftett cracks s2ed
caats i€ nsed improperly or iF drastic mesans are nocessary
W accomiplish «de-winging, The naural way o deswing
wiild T1g 1o dampen the winged seod slighuly and dry. Ac
drving occurs, the wings separate ceadily Mo 1he seed and
can be own of f 2azily Loy the fanning mill or by allowing
the seed and wings oo pass through any blast of air zuch as
that created by an electric fat. Seeds are de-winged (he
samne way o the gerdoors. The cone opens on the icee and
the winged soeds ace dispeesed capedly and Ear by weouald,
avenrpally reaching che carih. Esins and heavy dew
dampen Uwe seed, e sun evenrually dries the winged seed
and the wing is released. A clover pinceclibe mechanisin
holds the seed o place and whet dampensd and <dried, the
[MnceT openi, thereby celessing the seod. One bushel of
winged pine seed danmpensd with one cup of water, wall
distributed by tumbliog i 4 concoete mixer, Uen dewed ina
drying calbite1 or on soreens will separate wings and geed
Tor fucther cleaning in the Fanning mill. The dampening
ad Curther dreying of pine seed Tor Jeewinging adds
snother drying step to the oxlraction process, Moisture
sament siveuld nar be above § percem far leng-rerm cold
sroraEe or seotase Teilures will roselt.

The mtost rapid method of dewwinging ping seed is wus-
ing the Crippsn De-winger, aon-ageiculiural machineg wsed
For polishing grain. Care must b sxercised a5 the de-
wingsr <an damage pane sead, expecially by cracking the
seed coqr, The Crippen De-winger consists of a hortsonoal
drwen witly & corcugared cubber Tining, Broshes aashed 10
a ¢ontral shaft rub sgainsd the corrupated ruoker, wad this
achion 1 effacr ruls the wing Anay Fram jhe soed. As the
THIXEUTE progresacs, il falls through an adjusieble aic blast,
The wines, kaine lighier than the seed, are blown o
theeogh an exhiawst stack, witils the seed Falls chraugh o q
collection box,

Careful zdjustment of 1he imachine is 1he ke 1o
regorerimg enharmed seod. TPricr 1o sraning rhe firs lyich
1p be de-winged, remoree all cension from 1he brushes, 1:-
111z the spectdd wraateh peovided by Ui wanetaciucer, Al
a simall awount of winged sced to the hopper and adjos:
the broshes a znsall amount au a sime. cacefully checking
discharged seod after cach adjusonem. YWhen sced 5 coim-
pletely de-winged, cxacoine some of the seed wodler a s
lems to assure chal no seod coxt cracking has occorred. 18
do-winging has ocourrgil wichase daaee, the maching is
praperly set Cectain s al shorileaf pine seed e <il-
ficul 1o dewwing and leave a snall ameun of the wing ar-
tached o the secd ccal. This is conzsideranly becler 2han a-
rempting 3 Maecher cighien the bewshes and nsk damaging
valuahle sced.
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Cleaning Seed

The seed <Jeaner used iz a hasic twa-sereen fanning
mailk witli & Gaal adpuscable air blast for separation of small
materials lighter than seod and removal of hollow,
undeveloped seed. , .

The top screcn shoutd be sized to allow (the (ree
passage of all seed, Dur retiove ems farzet ehan dhe seed.
The boltom screen should be sired to barely redain alb seed,
but allow material smaller than the seed ro pass theough,
As the seed passes over the hoitom sercen, it falls through
the adjoustable air Dlast. Al maderials which are lighter
than the seed may be rémeved ar s pamnd with propor ad-
justrent of e air streant. Since weli-filled seed is heavier,
it will pass through the air seream and Fall o the seed-
cellecnig bax or the 3eed quger, whichever is bring vsed.
The air blast can be adjusted by increasing ot decrgasing
the speed of the fan, by ¢hanging the Dol position on the
pullevs, or by apening or ¢losing the air pocts, Pine seed
can be separated intg hollow or filled seed by adjusting the
air steearn, Adjustment shauld be such ihat & small smount
of flled seed is blown oot alosg with the hallow seed,
Since the filled sead is heavier han unfilled seed, it odll fzll
inte the concainer at the ond of the air blast spout, while
the unfilled seed will be Blown &lear of the machine.
Ferunning this small amount of unseparared seed which
falls near the maclhine will ratrigve additional filled seed.

Thi; operation also cemoves all additiosat Poreipn
ieaterials Drom he seed [ot, Many times materials which
are the same sice and dedsity as the seed will 21l be pre-
sent, The final separation then cen be made by pouring the
seed on the inclined cotton bell sraafactured by norsety
pecsnnel. Since e seed of gt specics 35 ronnd or oval,
it will coll down the Inclined plane, even though the balg is
runnibe uperade, The foreign material, not belog unifocm
in shape, will adhere v die bele and fatl Tvee at the top of
the traverss,

Many siseds und npurities ¢an be zeparated by using
the Sutean and Stecls Gravity Separator, although ehere
st be 3 decided difference in density of seed and im-
puritics before a clear separation will result, The action of
the Cravity Separator is conpirolled by the speed of the ox-
haust fan which blows gic theough the sepacaion lable, the
sile slope and the cod stope of the table. Several roials an
various adjusiments may be wecessary belorg the desired
separaiion will be achieved, For g clean separation, the
table must be completely covered with noaterial at all dimes
and be fed =l 3 constant rate.

The Gravily Scparatar abso can be weed 10 sepacare
various sizes of sved from the same lot, This allows more
gooirollad sowing rates in the negery seedbeds. Small
seeds aitain initial growth slower and dce soon over opped
by seadlings of latger, vigoerons seeds. I ihe sceds are sown
scparately, the scedlings germioale untformly, gtow
uniformly and will réselt in more desivable planting stock.
Secdlings grown in this fashion undoubtedly will produce
more plantable seedlings per pound of sead sown, will re-
quive Jess grading aed will cesult in lower production cosls.
Adjustment in the sowing rale muzl acoommadale the
number of seeds p2r pound for uniformily and density. Ef-
forts Lo separace the native shortleal pine seed Tound the
variation of seed size so negligible that scparation was ool
warcanted, aithough future Lots oay be found which will
roguire separation.

I4

Drying Sced .

Storing seed an 20 F, cequires that moisture contend
be below & percent. Since the sted siorage 15 Matndained at
(his tcmperature, moistofe confent must be carsfully
moniloeed,

After processing seed it the Dybvig Secd Cleaner ar
tbee iawkntriey miill, where waier is used to wash Away pulp
and other debris, the material must Le spreed inoa thin
lever on sereens to be dricd in the sunlighl or, barring this,
in & heated room. Dicyness wenally can be judged by cubhb-
it a portion of the materizl berwesn the hands. By sead
causes # sharp Tesling when mubbed in this manner, moch
ax elean, sharp sand docs. At this poittt, further separation
of the material can proceed wsing the Eanning mill.

A test for meoistuce coateit should be the rext slep
priac [0 sroyage, MMoisturc content is derermingd according
to the fpllowing formula:

. of wel seed - W, of Ay seed

K W = B paolsid e colacec
W, of dey jeed

A representative semple of (he seed ot sheald be b
{ained vsing the seed probo. Take seed foom various por-
tigms of the dewm, Trezt cach deant of seed as an individual
lot when a large wolume of seed §5 invelved, Following
thess zleps:

1. Weigh each sample taken Tor testing {ronstder all

the sead Laken from ane doum 35 3 sample).

2. Place each samonle in drving oven al 220 F. for 24
hawts,

3. Remowve samples from oven ad plage in girdicht
alags containers wolil s¢ed i3 &l TOOM LempPEeranNG.

4. Weigh dried sample. .

i, Usiag formoula guoted above, compute moisluce
conient.

fi. IE moisiure is aboswe & peccent, doy Canlher in dicecd
sundight, or in the drying cabinel if Lot size @il
silow,

wMobsture condent may be readily determined by uging
2 Badson Maiseure blster Mool 20 wnd TR 30, if charts
arc aveilable Tor (e species of seed being ecsied. Because
il Radson Meler was designed to wesi agrioultweal crops,
determination of moisture contem [of tree and shrub seeds
requites use of 2 conversion chart. The meter requires A
Five-cunce szmple, operares an clectrical conductivicy and
rives 4 numcrical remding which must be converred to per-
gent of moicture contend by using a prepa.m:::] chart which
licts Hadson readings and comparalle mostiuce content
percentages bor individwal species. . )

I ehuares are oot available Dor ¢he specize Lo quesiion,
they may be prepared as follows:

1. Bemove aboul 204 pounds of seed from the Lo,
making sore the sample is cepreseriative of the
tetal Lot.

2. Place the entire sample in Lhe drying oven al 220°
F, for 24 hours, or uttil ihe sample we Ionger loses
weipht,

3. Aler cooling for two hours, divide the sanple in-
o five-ounce subsamples.

4. Bamember: Do nol iaadle any containers, when
dyying ot cooling, with bare hands, as pespiration
will increase 1he weight.
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L. Place one deigd Jive-ounce sample (0 pergent
Maoisiure Contenl (MO into he Radsen and
record the reading. Assume we wish to find fur-
thet Radson readings corrssponding 1o § percent
M0 pereont MO, 15 percent MO, X0 peroent
M and 25 percent MG, This will provide a goad
gat of data to hbuild the corve of Radson readings
ovey actual pereénlagss of WOIFUTE COREAL,

Eectrieadly Teated, forgedeale seed dryiig calinel,

fi. Since lhe weight of the subsamples (dry seed) is
fve ounces, the amonnt of weter w be added is
esily determined.

Aotvownd of Water to wmbd

ST ol a0z, = .25 az
i of 5 oz - .50 oz
15T of 5 o2 = 0,75 o
200 of 3 oz = 1.6 o2
25m of 5oz = 1.25 o

7. Each subsample should have the proper amauit
of water sprayed well iolo the seed to assure com-
plete coverage. Water should be added while the
sample 5 of (he scale io ensuse accurdte weighi.

£, Sebspmples should be covered tightly and ailewedl
to stuned [or 24 hours, 1o make certait all moesure
h#z been ahsorbed,

%, Sipce mudsiues has been added to vacl subsample,
gach weighs over five ounees and must be reduced
13 exactly Five ounces For 1es1ing in Lthe moisiure
msier.

160, Afer geduction, place samples i the meter and
record the meter ceadings,

11, Prepare a smooth curve o0 geaph paper which
ghows the celaticnship between Ruadeon readings
and eoiual wloistire gontents, foom Q percend MO
to 2% petgent ATC.

I

The Haelu Mivteore Aot wos ooveteaped for aueioal-
faeres oeed cor B eesrdd Jaad wprescver speries

[2. Future moistuee contenl deeerminztions cun be
made only for che species covered by (hiz chart, 3
complete table for ell other moisture contents may
be interpalated, if such refinentent 18 necessary.

Although ghe ahowe process destroys the seed samples,
it is all-inclusive for all future moisture content detarming.
vons of tlus species,

Should the process be 100 destructive for a very small
Int of s0cd, one tive-ounce sample may b dried (o 4 pers
cent MC and the nogossary amount of water added daily w
achieve the 5 percent to 25 percent MC Levels, The process
would be fime consuming, as cach level would reqguirs a
2d4-haur waiting period belveen each maisiare addition,

The Tollowing example will fully illusicate the pro-

cediLre:
One pouned of seed was withdrawn from storage for the
Radson chert constructeen, Thees subsamples of five
ounges cach were when from the pound lor, alter the seed
Iiad bean dried at 2231* F. for 24 hours.

The first five-ounce sample, at 0 percent ancisbube
contend afler deving, was placed it an gittight container
and ¢ooled for two hours. The sample ien was placed in
the Radsobn metar and the reading was recocded. The sam-
ple wag reiurned to the cemaining five-ounes samples and
water was added 1o gach sample in Ma-ounet increments.
The first sample received oute-gquacter ounce of water (3
percent MCY the second sample ¥ ounce of waler (10 per-
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et MC) and the third semple 44 conce of water (15 per-

Mpisture Conlent

adson Rexding

gent MG AL three zamples were plaged in scparats air- (1.0 30,0
tighd plass containers and allowed to stand for 24 hoors. 1.0% 3.0
Singe it was necessery ta liangfer the samntes from wcions 2.0 s .
containsrs during ehe wetting, weighing, €ie,, the actual 3.00% 34,2
weight of moisture absorbed by the seod was delgrimingd 4. [y 36,5
by revesiglitly the sgmples prior 1o placing them in the 5.0, 9.0
Radson Meter, Actnal moisture content was delecnmed al 6.0 424y
this paint. The following dala was oheained from he 1.0 a5.2
swnples: .00 42.0
900, 51.0
o M., Radson Reading 10.06% 37.5
11.0% H2.5
oot 30 12.0% 57.0
5.0% e ' .
70 ot 13.0% T30
5-7% ; L4.0%, 9.0
13.0% & L5.0% 85.0
16,07 B3
Flatting aese widialurs condenes gned Rocdson Mot 17.0% a8
poiedinga prroethieeed e corve in ]-'ié.'-un: e 19.0%, 1650
The chart below was produced from Like corve, 1%.0%0 1140
Rgura 2 PERCENT MOISTURE CONTENT FROM
SHORT LEAF PINE
GEORGE WMITE ST41E FOREEST LESERY
127y CROP Lacal COoLlECTIONE
1 | !
- | |
by a0 T - —
|
= _...-""‘H
Q ——
© | l "';Hfl
!-I.I iF : ! !.
% L | _ ‘__,,.--*"'"f" 1
g ia 1 _ ‘___..D""l:
k- - f"’ﬂf.' -
S, Pt
% /
R T ]
o, / :
e T A

=  F0 35 a¢ a5 s &5 Ep &8 M 7S
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RADSON  READINGS
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It a progtammable caleulator is available, you an
pompute a beast sqnares regression fonmuta using the twa
serg of data (moistuee conlend and Radsen readings.] In
this case, 1he pegression formuly wis:

i Moisture Content = «42,71 + 2. 29720x) - O346(x2)
+ .001E331xE) whers () cquals aay parricular Radson
feading. A program can fhenm be wrillén [9 COTOpRLLC
maoistore conrent by simply enteeing (he Radson reading.

The Appendix eonrains chaetz of modsture contel aver

Fadson readiegs for perdinent spoeiss of eeds,

Cold Storape of Seed for Brolonpged Periods

Miztaes seed, wndes condlitions of propoer CEtpserailne,
humiidity and a supply oF ckvgen, carry 011 & prICess callod
pegyiralinn,”t Seeds rake in aimospheric moisture e o-
ypen and expel cackon dioside. This process depletes all
avrilable stores af Food necessary Tor germinmation, in
essonce destroying Lhe sead,

Ta stare seed Tor long periods of lime, 1he respitalion
pricess UsL Do Towered 122 pegligihle amount, oF stoppod
comapletely, To do this, the ollawing condiiions raust be
mel:

. Make cerrain that seed o be siomed has &
migistute conlend of § pereent o less, Mormal
stavane af shoctleal ping se¢d has been neacer
ooz 5 percent T

2. Store I aiciight containecs,

3, Srorc in o refrigerared unit at 4 ternperacoTe
below 35° F. Storage Al 1oweT romperatlucss
will afiord a bofter, should mechanical
frilures occur, Storage at 0 I s guite sue-
cossiul i1 Liue pequiteracnt bar moisiuve qontem
it me1, Past expericice suggesis thal 20° T, 15
an exoeellar compromise. Lowar [RMTCCanres
place an impossible load upon refrigealion
couipment, sspecially during hear spells in
hissaur,

4. FRegardless of storage lempersture chosen, it
ghupnld noe vary wwore than 3915 %, Onee seed
dormangy has begn indeped, the process
should not ke allowed 1o change by Toghly
flactuasing et raiyres.

5. Chisek the secd storape boilding daily 1o make
cerrain wll equipmen: 5 operdling promerly.

. Should mechanicab problems interfere with

gaintaining live proper temperaluce, 49 oo
apen he door Lo the Mveezer room, bul save
the ¢ald condition of e room and iy con-
temts for as long a period a3 pogsiblc. Call 1he
serrice repairman immediately and cxplain Lice
spmergeney nature of e gervice call.

Seode which requtire 4 high madsumg contem
(ot normeal rermination shanld nat be sored
al 20" Foupddl fuwrtker stodies specily the
metbeds and precaulions needed. Such seed
Tnay be stoeed for shorl periods ar 3270 36°
F., or until such time as sofl ¢onditions will
allow sonving. Such spegics of seeds melnde
soft maple LAcer sacharinum); oaks (Quenous
spp): hickorics {Carve spp.); codtanwood mnd
azpens (Poplas 5P

Conditions may e altered 1w atlow sterage of L
sproies for pericds as long @ ane year, but sxpesiense 1o
dute does A justify Uee arLemne.

=1

Dedermining Germination Perooimlnge

The ability 1o contral 1he denzity of scedlings in 1he
mrrsery seed bied 18 of prime importance L e gurserrman.
Seedlings of a very high sesdbed density will el et
mininmg grading srandands, and seedlings growing Al g
T densidy will become 1o large for eoonamical faalling,
prackaging, shipping and plaming. The priwcipal guan-
Wative Fastor neecssary Tor comrolling scedbed densily s
SGermnation Percentare”” Unilormiy of 1eting meth-
ods must be taken ineg agcound, siwee other faclors (rec
prreenlage} which oill affect density for gnsging seed 1ol
are hased on porcenlans daa,

The most onifonm methed ol seed eg1ing is ahe Ma-
fignal Seed Tesling Laboratory 2t acon, Georpia, Clnge:s
are cnads Tor each post, o resulls are wdispegably correct.
‘TThe Fallowing may be requested Lo each szmle sobmiited
for testing:

1. Geniwaien pergentape

T Puridy porodnlage

3. Bumber ol seods per pownd

4,  Sowing datz required Lo altain
desited sesdbed dengitics

4. Perectcage of sound seod

G, Moisluce contem .

Samples ol cach seed ot mwst be mken by using the
sl prole, making corrain that the probe 35 ingeroed o
the soed mass in the closed positon, opencd only rioer
peaching the deepest porion of the sced (ol and olosed
gontly befare withdrawing. Should secd lodie i 1he mibe
while wou gre attenepling 1o close the prohe, do oet foroe
it, as soime seod will g damazed. Fomove the prabe, with
the apening side of the probe upward, and gealky empty
the enclosod seed inwe he ¢ondinee being wsed Eor sample
colbsctian, Sinee & racher large sample 15 neded Tor 1esling
purposes, i ey he neccssacy 1o fill seveal prebes wilh
seed . Dne-tourth pound of mag coniferons seeds 15 sulii
cienr Tor 1he tests normally reguired Iy che nueserymao,

Seeds sonc oo the Yaboratory Tor 1esting showld ke whip-
potl in an suctght, maisture-proof comainer, Armospheric
maistare will slter the true moisiwre ¢ontent ol e seed
sample, anel leogely capped containers mishy allaw the
seed g0 dry, also confusing Lest oselis, Secd semiples
shold be marked dnside and ou, wich species, norsery rie-
quiring the 1es1ing, soed lob mumbes, dalg of shipment and
any olher pertinent informalion, Samples should he ship-
ped to the Tollowing address:

NATIOMAL TREFE SEED LABORATORY
. Box 819

piacon, Ceorgia 18292

Fhone: (9123 744-53311

1§ 1ume Jocs not pernil  laboratery s, several other
oplions miglt be explorod prior b sowing 4 nevw, uncied
seed ol

A curting test of a aew seed lot, although uscless in
determining the geyminative capacity of 1he seed, will aid
in delermining potential quality of the Lol in guestion. 1F
Llie cofring tost cevesls thal ehe eatire Jot comeains dricd nd
shriveled emlmros, foriher work with the sged 01 would be
a4 waste oF (e, Soeding of the seed 1od woeuld anly ¢om-
poyund Lhe wisie,

Some specics of seeds show little erona dormancy.
Couming several sublors of LG sends 2ach and placing



Liven i & Prop-r getmination mesdiem wndet 1the proper
Lemperatute with proper Tighiing will give the nueseryman
valahle informalion, Sveamare (Plataius eoofdenalis
gan be tested ceadily by floaing A derevmined number of
seecds in water under e praper demperaturs and ligh g

©ponditons. As che sycamors seeds perminalg, they shoold
be removed with a tweeser gl eounted. Seweral davs of
exposure will pencrally detesming Ut 1003l germinative
vapacily requiced for sowing this spocics.

A complese test, meluding meksiare content, nomber
of svers por pownd, purity peroentdfs and germingtion
[ercentape cun oo ciccied oud @1 10 narsecy when tims par-
mits. Seoall soed lols would best be handled ob oa Jocal
basis. Larmer, more wpansive seed lats which will be stored
for several years showld be resged by he Metionad
Laborarary, The following discussion outlines what iesis
cun b conducted an the miusery.

Usitig the seed probe, remove a sawnple foom ghe soed
lor large enoogh 4 fornish o five-ounce subzample for wse
in the Madsture bMeter, The same five-ounce sanple can be
msed For other tests, as thee dodsture betet is not @ desicud-
tiwe tost. 17 clharls ave nak available for the sproies im ques-
Lo, o separare five-gunce sample siould De obtained for
AL awien [est [or Tanistere comiend.

Asubzample € ounce 1o one ourece) nust be abiiin-
cd 10 detecring (e pwmber of secds per poand. The
original sample st o tharanghiy mixed oo o clean sur-
Fage. While mixing, lorm Uie saiople mio a sonical pile.
Uividhe che sampls indo smaller and smaller sebsamiples by
cttiling ehe sonival pile io a vectical plang st a sharg edg-
ed aostrucoent, A koile or pecbans A piece of paper would
sulTice for some speeics af seeds. Subdivide watil 4he pro-
per subsarnple st 05 obraned, Uz ol @ gram seale is
helpful. Tle gram scale will record 1 1hg near<st onedengh
of a gram. Since 2835 prams equal ame dwnce, a sanmple
near ta 14 preanns will be veeded, Weigh the zample carefol-
Iy ter se nearest ong-lenmth gram and cecord. Cout the -
Ure sclected sample, draving sgeds Trom the sample o
eroups of ive. A smell penkrife or 8 wood tag 35 wseful for
separating of the seeds infer these proups, Record each 100
seads connted. Kemove vnly clean seed Teom che sample as
gopnling prosrcsses, leaviog proups of 100 seeds which
oy be hept infac For use in dhe linel gernioation Lest,
When tive Minal aumber of secils in the sample is deermin-
wl, divide che aumber by dhe aumber ol grams in U sam-
ple 1o obtain the nunber of seods per gramg moltiply by
28,35 andd tlen by LG 30 abeain ke number of somls per
Treandd.

Paurity perectilage is delermined by weighing all
larcisn marcrizl which remains alter countiog the nuntber
al clean sl in the sample. Weigho ol 1he clean seed
divided by 1he weight of the orizinal sample X 100 will give
Ihe puTily poroimtap:.

Wigigh of clean seed 20100 —

- Burscy perconlags
Weirht af eriginal sample

Ceormination pereentage can be derertuned by placing
g predetermined aumber of seeds indg 3 germination tray
sl Cormishing 1he proper amoutd of moistuee, the op-
timum temperature and e opimum amount of lght.
Seeds arc normally placed in the gormination tray in unies
of 100, -The germinalion teay in use al the nursery is an

L%

zluminum cake pan, measuring 137 X 9 X 2, wil a
clear plastic cover, The cover snaps into place and is tighe
crouph W prevent severe szistuce loss, but will allow e
passage of atmospheric oxyvpen necessary Por germioation,

For the genfinanct rest, varws medioms have the
physical proportics nocessary to provide moisture 4o the
speds, Horgigwelbargl] peat has heen vseful in many tests, as
i is mativer Mree of pests, bur the weitabadicy of peat presents
& prablem. Wetting the peal prioe Lo placiogs iU inLo the ger-
mination tray may be a soloion, Hortculiural ground
Wica Alsg i3 an cxecllent medium and prosents noae of the
problems azsoctated with pear. Clean sand can be uzed as a
niedinm, although sand should be tumigaied thoroughly
or be subjocted 1o high waiperatuee: belore use, Fungi ar
ather disease organizms may he associaied widh sand and
these would nullify (he validity of ihe test. Bwery procast-
tion should be raken to wmsues stecility of the getmination
trays, the prowing mediom and sl instrusnenrs wsed,

Motsture provided ta the growing medium shautd be
sufficient 1o getminale seed, bl Ttee maisturg showld nod
he presend. With 10 much moisture, steds may seffer
feom o fack of oxvzen ot be destroved Dy molds, mitdews
o7 gther pathopenic orpanisms. Onoe the teay s prepaced,
watered and the lid i position, 1m0 futther addition of
moisiure should be necessacy,

Gpecies which axlhibil dermancy cen b tested in the
rame manner; however, the teay shopld e prepared as
usual, the lid sert i1 place snd the catice teay placed in cold
sroyage an 32° 60 36° T, for the veconinended stranifNeaian
period. A praperly regulzéed refrigeralor cam &QTWe A5 A
stratftcanon chuarnber, Test the cefrigeralor prior 1o ose Lo
delerming the rgnge of temperatres: 337 o 0 T, woulil
be sauslactory, although the danperateces ocommended
wonld be less conducive Lo formation of molds, mildews gr
pther orpanisms.

Following  the  scratification  period, check
manisture availalylicy and add moistore it necessary.

Where te statwes of docomaney 13 unknewn in a seed
Iat, several germination trays of the same Mot should be
prepuced. Testing sheuld begin inttediaesly with the firse
teay, the second showld be steatified as recommended for
MW days and ihe thicd tegy stratified for 60 davs. Lf tee Frse
tray does ngt acrminate properly, or germinaics uacyenly,
over A long time petiod, Degin testing the second tray atter
U 30-cay steaniiveatvon peciod, IF pesudos are shmilar, Degin
testing Che thitd dvay Tollowing the a0 day siratification
period. Failure of all three tests would lead 1o tie conclu-
sion 1hat the seed Iot is of no value, although this miy om
be true, Seed lots atay reguire 90.120 days of oold
styatification gnd may require a peried of waem stratifica-
tion followed by & period of aold stcatification, Some sead
is almost imposgible to test, dug to the stringent germina-
[0l Tequirentells agsaciared with the species,

Seede which requics complicated predetetmination
treatment: should be twened over to the MNational Seed
Laboratary for tosting, as the local eguipment @5 ol
dezigned 10 catey oul siweh dempnding pragedures.

Test conditinns for most specics produced ol the
norsery nofmally wonld include eighd hoors of lighi, a
termperature of 86° 17 doring 1the light howes and 68° ¥,
during the dark houwrs. Mose species which show lie or no
dormcy will hegin germination within o Tew days,
althauah sonmwe will reglire neacly three weeks, When ger
minalion 3 toitaked, viahle sced Lol perminate capidly,

for



Tsilding the daily permination rate (0 5 peak within g few
days and falling 10 @ low drily germination rete Tapidly,
cnding testing within 4 shueel pecied of time, her socd
Lot 1ake Jonger w0 complele 2ormination, bot the patlern
will B (he same; 2 buildup o 2 masic Jaly germing-
Uon care and dropping of 1he daily peTminel o1 Fle 0 kere
-in approsimately the same amound of gime. Seed lots which
ceom to stregple oo Porever withoun & defimics pattern to
the duily permination vate would best be helped by preger-
RuUnAEch 1weahnent which would cxuse a1l seedlings 1o ge-
minate almost sirmultanecusly,

As germinagion eogins, secdlings are coumsd daily,
remgved from the tray as couted atud recorded on 1he
vSeed Germioation Becord™ card, Comdete recerds of 8]l
known datz regarding the sesd o0 are recorded fatchfuelly,
a5 1hiz w41l become a permanent récord, avalable Jor reeall
ar 2oy imc the infarmatian mighl Be needed. Pagg 27
shows 4 saimple Seed Cermingtion Recard card,

This data should ve ransferred 10 the "Sosd loven-
poiy Reecord Card®” which also becomes a permanen
recard. Qften seadlings from particular plamations exhibil
characlgristics whiich mighl be advanlagecus and wiorma.
1iom regarding the source of the seed would be invaluable.
O the ocher hand, ieaies gl appeat which would cause
toral koss of a plancation and fucther predocuon of seedi
ings frem U gourgs would be undesirable.

SOYWING RATES

Seedbed density is of oxtrems impoctanse 1 1he pro=
ducdion of nureery plaaineg siock, es it attects seedling
quality, which affeces secdling survival afler plaming, Ex-
cellent survivel may be tollewed by poar geowah the firm
years afler planting. This also may be aitribulable 1o paor
quality seadlings, dany facrors affect seedling quality, io-
cluding fertilization, teizarion, soil strwcdure, distase and
tnsect comrol, bun density is most impordant, Low density
in the seedbed penecably witl add ca e gualicr of seedlings
produced. T exiremacly low demsity will lead 10 shorifalls
in prodecticen, Exteemely bigh density will lead io poor-
quality seedlings, which muost be praded cul, a1 a grear £x-
pense in lime and labor,

The Tollowing guidelines will be wselul in commpuung
sowing fornulas:

Age Classificalion

Conifers 120
Conifers 2-0
Comlers 30
Hardwaods 1-0
Wildlife Sheobs 10

TDyensity Lresined

20t M per . M.
50 o 40 per =g, L
40 1o 30 per 5. 1
& 10 10 per sg. L
L0 1o 20 per 5. L

The fomnula Tor determining number of pounds of seed
necessaty 1o produce & desired deosily per square fos of
socdbed arsn s expressed as:

G = AxD

HMxGxPaT

% oquals quantity of seed i1 peonds; A is the seedbed acea
in square fect and D cguals ihe desired density per square
fool. N equals the aumber af seeds per pound, G equalzs

o

getmination percemage, P equals purity peccentage and T
equals free percentage.

Treg pergentage Tor each spegies s oldzined under the
same fursery seedbed conditions over 4 period of yedrs.
Ezch nuescry has 0 conditons which will affes the
percettane Al wees produced from 2 piven quaotity of
viable semd,

Care mast be éakon o assure thar tree peroeniaee has
ael beet unduly influenced by such Mactors az high density
o lasses through dizeases ar insecs,

Using the abowe formula with 400 squace beet as the
seedlied aved (16K lineal feer of seedbad » dofoor widlh),
which 15 normally used for testing of the pursery secder, we
aboain e lollowitg:

400 x 30 desired densitv}

5 = I
d5,820 % B3% x YETo x 42%
& = 12,0000
JE 158
L = 115 lbs
Ors = 5.0d Dz

Some aurseries consider 75 percent 1a 80 pereent 1o be
an cxcellent Fguee For inérodaecing trec pergenraess jnig the
sowing-rate Formula. While the 423 petcant wsed in e
abpve formula may scem dow, cach nrsery mgsl doner-
ming the local condmions which iodlugiese 1o0e percentage,
atiemot 4o improve condicions uniil Teoe pergenrage climkbs
As aear oo 4.0 a8 possible and take tids figure indle account
when computing sowing deea. CICrmination 1Csrs e per
fonned wnder controlled conditions and Ficld candidons
#re uncontrollzble, =0 wo mMNST Boocpl ESTIOANALIOR B3]
data =5 a stalement of the Fooal capability of a seed lo1, b
realize 1hert adjusimients for field condaitions mose be
emiered inta our competalions or Jarg will b meaningless,

Assume Livat the following dada is available 10 s from
g s0wing of 123 [hs. of Scorch pine {Pirpe s1vvasnme

Mo, of soeds per b, 75,000

GRIrnmaliog percaatapge 47T

Furily porcemiage o7,

Total Mo, of seeds s0wn EEENLLY

Toral viable seeds s0wn 7,811,582
19,375,000 x A7 % 87

Total seedlings weoduced 4,556.00

(cull perecntage distegarded) {W'hen culls are caused
by dessity)

4,350,040

. .
TR0 i62

Sowineg Jata For 2e01cls pinse withe sewd of this excellent
quality shiould include & tre percentage factor of 5% por-
G

Seed fots laving lagh eorminadive cheorey will have
correspondingly hizh ares nercengaee Tacrars, Tlhere ol
seems oo be a correlation betwsen nomber of seeds por
pound and dhe ece poroemizac Fagar, Spewies willt oy
[arge seeds will produce o erester percentage ol plamable
segdlings por pound Al seed than species citaracterized by
vary small seeds,

Tece Perocniage
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Fige, 3 Tiers vl < poegies ahig s Fgev begsl sovaonip rle
st oned ey pwroeritzee s For o ench, Cwnpninztieen pen-

vy Lo vin [ speg i v 85 e e e,
Figure 3
Speeics Averape Seedsflh. Tree Pereenlage

Lahlolly FPinc

Pk prigefu 18, 200) iy
Wihile Pige

Pirges st 25,500 T
Shorileat Pine

TR ol 45 000 %
Seoreh Pioe

Fies Avdvesery T30 A0y
Joack Fine ]

FUaeis Dald Exfi L34, (HHD 3%

Tieess Mgores were cornpuled Crom coops frows prior
e changes which are prevalent in most forest oee
narsarigs, Seehng machinesy  has  besn  naproved.
hulching of secdbeds is pracriced almost universally. The
Acvern al hydpoanulching wehniguwes, begler mzeancides
and Fumpicides, and 1he vse of herbicides for wesd comionl
all help raise the inee poreeniaee Fgclior.

& compuoiztion of the Tacror should be atéempted for
QNG O g specics eaeh produgeian year, (8 is an exeellent
system lor koeping track of efficiency of mucsery produc-
ton methods. 11 100 percentage weee to Fall drastically in
CNe 1D fwo years, wewesliganion should begin immiediacely
(o determing 1he ¢ause. A eanstan sige in (he (reg petoens
ragpe factor would be wvaluable infocmaton for e
LLITSCTYMmAn.

wlany limes seed Jo arrive Meom supplisrs 1ao late for
any plyscal deernmnatian of getminalion, The mursery.
i aausl reler 10 past experiences, literatuce regarding the
species, o communicition with Fellvw nurserymen. Mony
timey 1he only information available is from a casoal cut-
Ting 1851 Sowing ol an wokoows seed Jor of any species iz a
hazardous and cxpensive ondergking, but most e faoed
W oo dime or another. The best wdermation availiskls
TLsl e used, bul the praotice of sowing cxponsive gquan-
nites of seed with hrle o na wafeermanon should ke
dispouraged.

Thoe pragtice of maniaming & supply of seed 10 cower
4 Uhree-voar production period 0= advamapeous. The
nuescry will be ina position to maindain production of ine-
pactant species thraugh vears whien sewd crops Mail, bul
MEre impektant, seed in sorage can b des1ed thoroughly,
well in advance of the lme for sowing and seedbed density
wanrral can be assurgd.

Sowing and Pre-sowiny Hecommendalions

The gereral cule for depth of sowing is that it should
v gsceed four mes the minimun diametier of the seed
b plamed, Singe some of $he speeies normeally sown ang
very small in dtameter. sowiog on Ue soil sorlace s almos
mandatory,

T co capid crusling of il loam soils {ollowing rain-
lall or ordinary irriganon, mulching of e seedbed 5
negcRRArY Bo mainlain meliow, riable condicions for mer-
mination. The siec of the seed Being sowo will dictate the
tepah ol mulching: Rlack walrmcs neust be mulched decply

].l I

[3'" to 47" ) while sycamore secd would withstand litlle moce
Lthar 4 qf melghing. Clse af ihe hvdro-muleher makes i
eazier 1 contrel the depth af mulches, Al coniferous seed
i soowm will be rreaied with anthrageinagne, using Do
methoce], or squivalent, ac a0 adhering agent, Anthra-
quinone is & non-laxic material wsed to repel hirds and is
elfective becouss of s crystadine structore. Birdz are
remuksed by 1he glinting af light Fromy individual crvseals an
the emerging seed coats. By the time the seed coals are
shed, the danger of damage by hirds s gone.

Steatification noymally is carried au by soaking seed
o water 24 o 43 hwors, placing wel seed inosealed
poelyethylene bags of al least § ail waterial, and placing
the cold storape al 327 F to 36" F for Lke noricd specified.
Seed wih wnpetineable seed coars cannat alsoek the
RecossEry  moisture priot to stratibicedion, and  wel
sphagium mass maxed wah the seed an a 50 percent wo 50
pereent by volume basis musé be scaled in dhe bag lar
siratification, Caks, pecans, hickories and olher mur Frws
st ke rreated ia1his Faslien,

Following ace some general insteuctions for dhe varie-
Ly of seediings grown an the tucsery.

CONIFLES
Amsirign Pine Pines nigng

Dormancy - Mot presenl
Sow i spring, April LS ar a5 soom a5 soil conditions allow.

EBustern Bedoedar Judiporus virgiiinkin

Drorrgncy - Beverc, due ta cmhbryo dormancy and perhaps
irnpermeshle seed cowt.

Gawe 1 Auieust, [F conditions will ool permit, sow in spo-
ing, following 48-hour sooak o water, stralidwcation For
Q<L 20 Javs. Sow April 15 or as carly as possible to allowr
camploie germination prioT 4 emecatures ceadinog 707 F,

Bl Cypress Trooivn distichum

Donnancy - Present

Sow in Fall, November. Or soak in water three weeks,
drain excess water, steatify For 30 1o 60 days and sow day
13 ot a5 soon as 500l conditions silow.

Jack FPine Pinuws banksione

Bormancy - Mol present

Low 1y spring, ApTil X gr as soon as soil conditions alfow,
i funmmigated sedl, (Prone 10 damping-off diseased

Lollolly Binc Mrus deeda

Tigrmancy - present in most seed Jots

Sow in Mall, Oc1eber 20 or Tater. Or zoak in waler Tor 24
hours, drain cxcess water, steatity for 30 o 80 davs and
sow L0 spriog, Apcil LE oF a3 so0n a5 soil condicions permig.

Soowch Pine Piras svivestes

Dormancy - ™ot prescat .

Sow in spring, May 15, to avoid late spring frosts. Sow in
Fuvmigated scil. {Very prone 10 damping-off discase, baih

[rresomergent and post-cnergene.}

Shargleal Tine FPings eefiinglo

Dormancy - Preseol in some seed bows, bt seldon Eovind in
hative hiissonri seed soumges

Saw in Talf, (ctober 20 or later, whether 4 docimanl seed
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b or not. O sow in spring, Apeil LE, ar as soon as soil
condition; =flow, 17 zeed Lot z2hows dormancy, soak io
water Tor 24 Thowrs, drain exeess weler and siracify Tor 30
davs. Sow pMay L, o7 as 2000 as pessible to produce good,
well-balwsed stock.

While Ping Miemes strabus

Darmancy - Present 2 a high degree in Southern Ap-
palachian soerces.

Present ot macally facking in Lake Stales sources.
Fauthern Appalachian soucces: sow in fzll, Dorober 20 o0
a5 woom as sl conditions will allow. Or sow i spring,
lowing 48-hour soak e cold water, drain euoess waler
and siracify far 90 1o 120 days, 3ov April 15 01 as soon as
soil candivens will allow. Sow in Fumigaced soil. (Prane 10
damping-ofl"  discase, boih  pre-gmergem  and  post-
emereent, plus various conl col organisms in dhe 1-0 $1aze)
lLake Gtates sowrees: Zow i all, Movember, (o forestall
carly germination during warm periods aflen expericnged
in January and February. Cr sow in spring, follawing
Y4-hour soak in water, drain eoeess waner Al stralify for
M days, Sow April 15, or as soon 85 sail conditons will
allow. Sow in fomigaed scil 10 forestall conditions for
wihile pine listed sbove.

HARDWOOD TREES AND WILDMLUFE SHRLES

Auiumn Hive Elgeugnny enbeliuta

Drarmsancy - Presem

3ow in fall, October 20, or as 3000 85 (Mssible.

Oc gaw i1 springs iollowing 24.hour soak in wartet, deain
exeees water and stradidy Por &0 days. Sow April 15, or 2=
soan i soil conditions will allow,

Arpmatic Sumac Rius aranmaiics

Dormancy - severe, dug (0w permeabls seed caa1 and en-
bryo dormancy.

Zoow in Fall, Oeraber 20 or later, following 43-minuce soak
i cancentrated 2S804 (solurie agid), Tegn, Tinge
thovoughly and sow,

Or sow in spring; fllowing recommandsd sulphucie acid
treatment, stratify Por 90 to 120 dayvs, Sow Apcil LS, or as
sorn s 208 conditions walk allaw,

Black Alder Al 2fefinoss

Dormzney - Moo present in fresh, undricd seed. Present in
geedl dried 10 3% va 9% maisiure concenl,

Sow in all, Soraber 20, or later when slored, dricd seed is
on |z,

Or sow in spring; following 24-hour water soak, stratlify
BT B0 1o 120 days. Sow way | or later. Sced must nod be
covered too deeply, 85 there (s no endosperm available o
suslaine Uee sesd alter sadicls emecpence. Fresh, undried
ed maw be sown wilhow! pre-sowing Lrczimend.

Blackberry Rulais afephenianzi=

Dormaney - Severs, dus 1o embryonie and bacd seed coor
dirmancy

Spow an Jeely. OFr sopk intwarer for 32 honars, warm siceoify
al yoom emperaenre for @0 days and sow in Mavember.
{11 warm stratify at room tempersdore For S0 days, cold
siratify for 90 davs and sow o eatly spring, April 15 or ax
zaon as possble,

M

Black Cherry Pricuy serosine
Dormency - Present
Sow in lace Ball, lae Qeraber or Movember

Black Cum Sdvsre Devacicoo

Crarmancy - Slight

Do ool 5ok i water o5 presoswing 1eegimienl, suEbmeysion
i& deacirmental,

Soer umircarcd secd in Tail, COeroker 20 or Lagar,

Lpring seeding 35 preietred meihod, fgllowing 0 o &0
days of sivaificanon,

Sow May LSt or a3 5000 a8 01l condilions permic.

Blagk Haw Filmrner gereniifofioem

Liormancy - Presenc. Gienerally akes pwo years 100 Eer-
matace, Eadicle emerges firsl summsoer. eploot vl emuergey we-
vond spriog.

avw i spring, Apeil 13 or when soil condivens porimil,
ferminarion 1he fallowing spring.

Black Locust Roditiy pscndoecacis

Dormangy - Severe, due largely 1o impecmsalble sead ¢oa.
Soak in concentcared sulpharic acid for at least 45 minules.
Dyain and ringg thoroughly with <lean cold water For ac
Teast 10 minnies, Exeessive soaking in ¢he acid ewentoally
will remove Ui seed coat of a few of the seeds. This stage
does mot seem 1o have any damaging effects on the halance
of the L beinz weared, T iz A0 execllent gaage of the
time neoded for further teeatinent o barches m the same
cearl Lol After 1eeanmens of three or four batches of seed,
discard the acid and continue witly 8 Gesh sopply, Never
ceinen vsed acid ta the supply of wopsed aeid. Use every
precauion when handling concentrated solpiwric acil, 1t
will ceadily Tutn eves, skin, clothing and leather shoes.
Wear protective cubbetr gloves and boots, aprons and e
shiclds,

Whet sead so treaied has been thorouphly dried,
black locust sed mmay be returned o the seod storage until
needed, Sced Tots have boen kept for several vears Fallow.
ing treatment withoot 10ss of viabilicy, Sow in spring, June
15 or later, (2 coniral eight of 1his rapid-growing speciss,

Black Walnet Sugfons nigng

Docosncy - Pragent,

Sow in fall, a5 000 a3 received,

Usihulled walmags, stockpiled beocause of adverse sl con-
ditions, have been sown i1 January or eaely Februacy wish
excellent to medium success.

O sowy in spring, Fallewmg 50 0 L20days of sicgtificaiion.
For bulk stratificarion, walnuis should  be Twlled,
Siratificasion can be outdoors in 4 pil, with sand or
splagnom moss as the medivm. Yolume shoold be v
walpuls and 39 smrd or mass, (i hatk stratification,
heating, will accar if no3 properly sirgcified and the ouls
will rot,

Stratification in plastic bags 5 possibole for small lons of
flulled auwts and iz satiasfactory should storape space be
available i1 the cold sorage building,

Eush Horeysuckle Lomfoers sHae&f, Marrauwdf, ar radrien.
Eraymancy - Prosene.

Sow i Tall, Octaber 24 or dater.

Or spw in spring, fallowine 48-howt sork in water, plus 60



days stratification in plactic bag. Sow after April 1§ as
soom as 506l condicions nermit.

Butranbush Ceplialiaarthis orocidentafts

Dormancy - Mol present.

Soaw 111 Spring, after May 13, az soon as soil conditions per-
mit.

Catalpa Cotalpe sp.

Dormancy - Mol prasett,

Store over winter in ¢loth sacks. Do aot Freess; store L
gool, dry room.

Protect Teom rodents during storage,

Sow in spring, after blay 1.

Chestnut Copanea sp.

Dorsancy = Presene.

Sow in fall, Seprerber or QOctober, Store chestouts al 32°
to 362 F. unti! seeding time. Da not allow o dey before
sowing.

50790 percent DRAMDP moss and chesteots mixtare, Too
mich moisture mey cavse rolting.

Chicksaw Plum Prisks aungustilfofa

Trarmaney - Prosend.

Sow it Tall, laec Ootober or Mewvemnber.

£ =ow i spring, bay 1 or later, following ™0 to 120 days
of stmbification o plastic bag.

Buckbrush (Coralbrry) Symploricarpus arbiceiarus
Dormancy - Severe,

Sowr in Tall, fotlowing 90 to 120 days of warrm stratificg-
tiom, Sow in late October or Movember, .
Or sow in July. Germination should cecer the follawing

=pPring.

Cockwood Leitheria floridama

Dormancy - Mol present. .

Sow in moid-summer, as soon ag seed dispersal bemins. Do
not clean.

Sovw anly lresh seod.

Cotoneaster Cofonewsier notlifoia

Dormancy - Sovere, doe to cadicle emetgense during the
first sumemer, epicoty] emergence the follewing speing.
Sow i late May or carly June; caulch well the following
winter. Epicotyl emerges the next spring.

Cottonwnod Popuwlies dafioides

Erormancy - Moo peesent, Getttination, flecting.

Sow in spring a5 soon after scod extraction as possible,
Sow on soil surface. Kesp damp wilh iotecnndtent ieriga-
Lot until getmination is complete,

Crown Yetch Coroniffe vac, Penngift
Dormancy = o present.
Sow in spring, after dMay 15,

Deciduous Holby Hex decfdne

Dormanay - Severe, raqulices [wo vears to gorminate.
Sow in Aupust. Germination will occur Lhe second spring,
flex sp. are severely dormanr a5 a genetal rule. ey opaca

will ot germinate wotil the thicd spring afler Augusl sow-
ing.

Dogword Coreus florida

Dormancy - Fresenl.

Sowr in Septemnber. Stoted sceds should be irrigared Follow-
ing sowing and s0dl modslore maintdined wntil irost.

Castern Wahoo Eupnymus atropurgirous

DIormancy - Severs, toquires warm stratification followed
by cold steadification.

Hpnar in Awpust,

Ereshly collected seed can be sown later In fall, if seed bas
nal, dried.

Or sow ih spring, fter Aprl 15 as goon a3 s0il conditions
allow, following 60 Lo 240 davs of warm stratification plus
o to 120 days of cold stratification,

Ellerbersy Susfucks coredensiy (COMUmon) of Jemicus
pebens (red)

Darmancy - Present.

Saw in fall, Septembear or early COctobeer,

Cir sow in spritg, Tollowing 60 deys of warm sieatification
and 90 days of cold stratification. Sow after April 15, as
soom g5 5ol condilions permit,

Green Ash Frocinus pennsylveriod vae fgnoaobata
Dormancy - Presenit.

Saw i fall, October or November,

Sow in spring {prefetred); fotlowing 10-day soak in water,
tleain and stratify For M-80 days ar until so0il conditions
permit remaval and sovang is possible.

Hackberry Ceiris ocoidentafis

Dormatey - Present,

Zow in fall, Jate October or eacly Movember,

Or sow in spring following &0 days of stralification in
plastic bag with S0/%0 wel moss 2nd hackberry mixtuee.
Sow April 15, or as so00 as sl conditions permit.

Sugar Manple Acer sacefarn

Dopmangy - Present,

Bowr i fall, late Ootober or early Nowember.

Or sow in spring, after April 15 s soon a8 possible, foklow-
ing 30 to 45 days of sratification. Germinatlon May ooour
during stratification should dhe period be extended.

Downy Hawthorn Craraegus arollls, and

Washington Hawlhora Cratadgis phoanopperiint
Dormancy - Present.

Sow it Tall. A warm period is generally beneiloial, Sow in
October if possible, or prigr to frost if soil conditons per-
mit.

Gr sovy in spring; Following a 48-hour soak in water, drain
and stratify for 90 1¢ 120 days,

Hazelnut Corplis guigricana

Dartandy - Present .

Sowr in Fall, tawe October or Movember, Store at 327 b0 36°
F. prior 1o spwing.

Cir saw In spring aiter 120 days of sratiffeation in plastic
bag, 50750 damp moss and hazelnut mixture. Sowr after
May I5 45 2oon a3 soil conditions permit.
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Hickoty Corwr sp.

Dormancy - Prescot.

Sow in fall, fate Octokar or November.

Cr sowr in spring, following 90 10 120 days of stratifization,
30 rmobst 0ss and seed mixture. Sow after Apgil 15 as
000 a5 50U conditions permit.

Highbush Cranbetty Fedurrum iritebur

Uormancy - Severe, due 10 rdicle smergence follgwing
warm peniedl of éxpreore in sccdDed apd  epicoryl
eitereence the following sprina,

Sow im bay or carly June, protect following winter hy
imubclong. Epicotyl emerges the following spring.

Honsavlacusl Cleefitsie trigmmadhor and var, [Hers
Drarmancy - Severe, dus (o angermeable sced coat.

Sow 1 spring, May or later, following 1wa-howr sowk in
eoncentraled sulplouric acid. IF possibie, sow onttedianely
while seied coat 15 soft from acid treannent. 1§ drying and
storage 5 oeccssaty [ollowmg acid treatment, soak in
water until seed codr is softensd and sow immediately,

Comnon Lilae Syringa vilarss

Dormancy - Variahle among seed Lols,

Bow in fall, Tate Qcrober or Movemnber,

Ot zow in spring; Foliowing 24-hour 50k in wacet, drain,
seratify Ml to 60 days in plastie bag. Sow after dzy |5,
pendormant seed lots may he sown after April 15 2= soon
a8 30i conditions permmd.,

Mirnaga Aflizia julibeissin

Dotmansy - Present, due to impermegble sead coat,

Sow In spring, after ey 15, following & 13- to 20-minute
souk in concenteated sul i acid, Seed drisd and stored
aller acid ireatment will benefit from soaking i witér un-
til scod coat softens,

Mulbrerry Morns sp.

Dormeney « Variable amonp seed jots and species.

Sowr in Tall, late Oetoher ar Movemnber,

5’_2':' &0 In spring, after May 15; following a 24-howr soak
m water, drain, stratily for 30 days.

Multiflora Kose Hosa sp.

Dormancy - Present, varable in frésh seed lots, general
among older, stored sced Iot;s.

Sewr in fail, lare Oetoler or Movenber,

Or 50w in spring; foliowing 24-howr soak in water, drain
and stratify for &0 Lo 90 days. Sow after April 15 ag soon as
a2l condilions permit.

Manking Cherry Py tomrendons

Dornancy - Prosent,

Sow in fall, Jate Qctober or Movember,

Or 50w in spring, after April 15 a5 saon 35 501l conditions
permit, follgwing 60 e 9% daye of stratification in plastic
bap, 3050 mixowre of wet moss and seed,

Minebark Plysocarpus opulifalius

Dormaney - Present.

Sow in fall, late Qetober or Movember.,

Or =0 in spring, May 13 or Jater; fallowing 24- 1o 48-hour
soak i watet, drain, steenify for 30 days.

L

Craks Juarcrs sp.

D_u:r:mm-_mg.- - FPresent among most species, White oaks pey.
minate imitediately 2fter fall sowing. Qaks require a cold
stratificadion pecicd in the scedbed, Sow in fall, October 20
or later, inde Movember. Sow white oak group as soon as
roeeived o store 2t 32% 40 367 F. entil soil condilicos per-
il 2owing.

Qr sovv i spring, after April 15, 25 soan 85 300l conditions
permit and following stradificalion over wincer in plastic
bag, $0°50 wet moss ahd acorn mixure,

Oecape-orange Maclura pourifera
Crormancy - Shight,

Stored seed may ke zown inm fall,
Mavember,

Fresh seod may be sown in spring, follewing a 30-day
slealification period. Sow after April 15 as early as possi-
hic.

late Orctober or

Paper Birch Barifa papyrifess

Darmancy - Presend,

Sow in fall, late Oetober or Movember.

O sow 11 spring, after April 15 a5 soon 28 50il conditions
pectnil, Mllowing 30 to &0 days of stralification,

Fawpaw Agiming irfloba

Dormancy - Peesent.

Sow in Fali, taee Ovtoler o Movember,

Q7 sow in spring, aiter April 15 as so0n as seil condilions
permit, following &) days af stearlfication in 50050 wet
moss and seed mixluce,

Poecan Corpg dfingiengls

Dorniancy - Present.

Bow in fall, Jate October or Movember.

e S0 in spring, afier April 15 a5 3000 a5 505l conditions
permit, tallowing G0 fo 0 days of streatification ina 56750
wit moss and seed mixture. Check duting sizatification to
make certain sullicient moisiure is presant,

Persimmeh DNospyros virginiana

Dormangy - Sewvere at times,

?l:m' ;.l'l fall, immediately Following froit natweicy (killing
oS,

Or sow in spring, after April LS a5 s00m a5 504 condilbons
permit, following 6 fo 90 days siratification o 50750 wet
miss and secd mixture.

Eedbud Carcls camidenss

Dorcmancy - Present due ko impermeahls seed eoat,

Sow in spring, April 15 or later, foliowing 30-minute soak
in concenirated sulphurie scid. If seed mmst be dried and
ceturned oo seed storage Following acid treutment, soaking
i watet vl seed ooat softens, just prier o sowing, will
hastcn germination,

Il scakiog in sulphuric acid i= not possilfle, soaking
warm waktT will produce rapid germination. Sow km-
mediately,

River Birch Merwlo nigra
Donimancy - Mol present.
Sow in spring, May 15 ar later to avoid late speing frosts.



Sow o seedbed surface, cover lightly with sand or toulel,
Kcer lighty drrigated untll gecroination is complae and
seedlings are established.

Bocky Moumdsin Juniper Suiiperus seomdorum
Dormancy - Severs, Beguices wacrm and cold stratificadion,
Sow in cacly Scptember, or 0w in apring, Following &0
days of warm steadificatvon followed by 90 davs of cold
stratification. Sow April 15 or soon thoreafter. WilL pot
germinare well when air temperstore rises above 707 F.
somc sood iots will oot germiace until the secomd speatg
Tollawing sowing. Other sesd Lol germinate partially the
first spring, with the belance germinating the second
spring. Seod Llots sown al the same time as Juniperas virgfs
feeter CAugust], have reacted well on oceasion, bt sgvergi
Iots treated in dhiz manmer germinated prematucsly in
January when lemperatores cose sbove 55° F. The rewiy
germingted seedlings were lost doring fresring wealher,

Rossian Olive Elveagins engusiifolio

Diarmancy - Present, doe to embrore and a1 dinogs soed come,
Booy im el latc Scpterober or early Ciciokber,

Or gow 0 spring, following 60 to % dave of cold stratifica-
tiom, 3050 wet moss and seed mixiare, Sow after Apsl i$
ot a3 soon a5 201l condilions perindt,

Sassaltas Sassafroy wfbidum

Dvormancy - Frosenid

Sow in fall, late November, Store clean seed incald storage
until fime 1o 50w, Frash, clean seed will germinate if sown
i early fail.

O s inspring, afier May | or as soon as conditions
allow, following & to 90 days of strafification in 5050
s and seed mixtore.

Serviceberry Amelanchier canadensis

Dormancy - Sowere.

Sow in Tall, e Seprembee.

Or sow in spring, aftet Aptil 15 25 5000 2¢ soil conditions
petnnl; [ollowing 45-hour soak in waler, drain, stratify H
L 120 days,

Sheub Lespedezu I 2spedeza bicolar, faporica interiredia,
or fRunRbengd’

Dostancy - Mot present.,

Sow in spring, May 13 or [atet, 1o avoid Jate kitllng [rosis.
Addition af proper tulrogen itnoculant ut sowing time has
hoor suggesied.

Siberian Bl Limus puila
Diormancy - Mot present.
Sow i spring, after May 15, to avoid late killing fcosts.

Smokelres Covleus cbovarus, (Mativey Codinus cogpyerio
[{Europeran)

Dotmancy « Prazent,

Sow in Eall, Tate Qcrober or Mavestber,

O sow in sprinng, aller Aprl 15 a5 soon 35 soil conditions
permit, following 3 30-minute soak in congentraled
sulphuric acid and 60 days of stratification.

Silrer blaple Arar seccferimm
Dormangy - Mot presenl.
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Sow in May as soan as seed is avadabls, Do nal allow
hearing or drying of seed prior to sowing, keep in cold
storage (32° w0 367 F.)

Sumuac Ry copaifiny, glebra, of Iyphing

Treatment as Jor ATomatic 2umac, s Sromariog

Or sow in spring. Piacement in five times the volume of
cold water as the yolome of seed, heal witil watet reaches
boiling point. Remove sonrce of heat and allow to remain
in water for 24 hours. Sow immediately,

Swectgum Liguidambar stpracifie

Diormaney - Southern s0urces, little or po dormancy. Mor-
thern sowurces, dormancy pregent.

Sow in spring, after April 15 as so011 25 sl conditions pee-
mit, following 30 to 45 days af stratification. Four pounds
aluminum powder/ 100 pounds of seed ads in zowing
deonp 2eed. Dormancy characteristics of seed loe will dater-
mine the need for stratification atd length of period
necessary W break doTmancy,

Sycamare Plaletns oceldehialls

Diormancy - Mot preienl.

Sow in spring, late May to avoid fade spring frosts. Sow on
sutface, cover with sand or light muleh, keep damp by in-
cermiittent irrigation undil geroination o cotuplete.

Tulip-Poplar Livadesdron rafiplfere

Doemuency - Present.

Sow in fall, lare Ocleber or Movember. {Seed iz Dot noT=
mailly available ar lus lime.)

OF sow L) spring, Bay 15 or [ater, to avoid late spring
frosts, following 90 oo 120 days of stratifleation. Sow o
surface, mulch and kegp damp by intennildent iccigation
until germination is complete.

Water Tupels Nyssq sidvation

Dormangy - Slight.

o not soak in water, as complete submergence may e
dedrimental, Sow in spring, alter May 1 25 saon a5 soil con-
diticos permit, following 30 (o &0 davs of stratification.
Kaep seedbod surface damp by inlermmitlent icrisanion uncl
germination (s complete.

Vitex Piter ggnis - castpr (Lilac Chaste Tres)

Dvormsancy - Warkable amang Lots and within lots.

Sow n gpring, after April 15 as soon as sl conditions per-
i Stored seed lots should be soaked in water 24 hours,
drained and stratificd for 30 days prior to sowing,
Stradification will cause germination to be moare wniform
and plant quality to respond equalky to the garlicr germing-
(1o,

Whirte Ash Fraciuns sameviogng

Diprmaney - Proscnt.

Sow i Fall, Oilober 20 witil mid-Movembet,

Or 50w o spring, after Aptil L as zoon as 201l condicions
permit; felowing 1 24-hour waler socak, dea and stealfy
Tor g days,

YWhite Fringetres Chionartihng WrgiRivus
Dormancy - Present. Bequires 3 o 5 months of warm
geedbed cxposore, during which 1he radicle emerges. Afier



the cald of winter, the epicoty] emerges 1he following spr-
ing.

Sow in May, irrigate duting régular (crigation scheduls,
protect during dhe following winter by remulching if
nesessary, Cemlination will ocour the neoxt spring,

Wild Plum Pranys americana

Dormency - Presenc,

Sqw it [all, October 20 or as soon as soil conditions per-
mit.

Or sow i spring, following 90 to 120 dayvs of stratilication
in S0S) wet moss atud seed mixtere. Check during
girarification o make ceriein sufticicni moisore is pre-
LTV

Winterbecey flex verticillara

Dormaney - Seveps,

Sow in early fall, Avguest or Septemnber,

Cierminabion w01 not occur wbltl ke second spring Follow.
g SOwing.

Winterberry Evonymus bungeanus

Doarmaney - Present,

Fow In Fall, Jate Qctober or Novermber.

Cr sow in spring, after May | ag soon as z0d] conditions
permit; Following 48-lowr water soek, deain, stralify Tor
0 1o 120 days.

Pelletizing of Seed

Birds van injure germingting ping secds, As cotifers
germingte, the seed coal, comlaining e prictary ncodles, is
tbrust oot of the soit (epipeal germination), Birds pick off
these seed goats, effectively killng e seedling. Vatious
chemicals are available as repelicnts, the best of which
seems o be anthtaquinone. Amtbraguinons is noneoxic
and s crystalliste, Alhough the materiai is pulverized to 5
fite state, the crystallins nature peesists. Birds arg said to
be friphtened by the glinting of light and senshine front the
individuad crvstabs and will not ventere rear the sead coats,
Crows do not seent to bochet germtinating coniler seed, but
will prey an other large-seeded specices sech a3 germinating
walnuts, pecans and acorns. Anthragquinche will deter
crows For about 24 hours, afier which they digregard e
material. Argzan 92.5 Elaram w emuolsion Porm) will deter
birds and some rodlents, which mekes it vseful Bor direct
seading of conifers, The action of Arasan 42-5 lowers e
germinative capacity of poniferons seeds In awrsery
segrlbecks, but the treatment is long lasting and necessacy
for the dirget seeding of pines. Coplan has been used For
sotts (e as a bird cepeéllene 1o pelletize seed for sowing in
nucsery secdbeds, but the chemecal s peote (o Mocm dust
while being handled during alf apecarions, frotm pelleticing:
e seeding, The dust iz quite irrilating 1o the nose, eves and
skin of some cmplovees and should aot be vsed.

Two commiereirl stickers have coms inbe usz for
bording the pesticide chemicals 1o the seed being treaed.
Dow Latcx 3 12-K i3 weed far trearment of soniferous seed
i0T direct seeding, az well as for the pellatizing of sced to be
s0own o nursery seedbeods. A much simpler sticker, Dow
Mechocs], s moere controonly vsed, especinlly when anthea-
quindnie s applicd to the secd.

Methoel is prepared by addiog 10 ounces [dry weight)
(o five pinte of hot water. Afier dissglving, the five pints
are added o five gaflons of waler, Dow Latex 512-K muy

be diluted by mixing one part Dow Latex and nine parts
water. This may alse De wsed [or pellatizing coniferous
seed (0 contoo] bird pilferage of germinating seed coats.

The most commen, method o ieeat coniferous seed is
to anply the slicker and the repetlent while the seed 32 heing
tumbled in a small ceneent mixet.

[or application of methoce] and antheaquinons foc
seeding in the nersery, the followitg method is used:

1. Place 10 Ibs. of conilerous seed into the cemient
mixer,

2 Pour L2 fluid punces of the prepaced methoocl
sticker onto the sced while temilFing, Tour rhe
sticker imto the sesd pradually, spreading the
sticker over the cotire seed dor, Allow the seed aad
sticker to wumble for oo Lo WO minutes, making
ceriain that all seeds are well coarcd.

3. Placs 14 pountds of well-sifted anthraguinane in-
0 the mixet, adding graduadly and wable for five
roinates, When the entice batch seems 40 he well
coated, dump the mixer and spread the pellersd
ceed in g thin layer on g Soreen of clean canvas
tacp, outdooes or in & well-ventilated bailding.

d,  Stir the s2ed Crequantly, using 2 wooden paddle or
other implement, making ceriain that seeds Ja ngt
adhere 1o each odher, Zeeds stuck rogerher cun
plug the seed tubes and shocs of the seeder.

J, Should large quantities of conifervus ssed ceguice
application of hird repellcnts, the above quaniities
Ay be doubled or teipled. Past expecience shows
thiat chie amount of seed involved may bocome too
targe for uniform (reatment of individual seeds.
Trial and crror may be moccssary to fingd (he op-
timwnn batch size,

g, Four tablespoons of aluminum powder per 23
pounds of seed 1may be added afrer tie repellent 1o
improve fluidity of the treated seed,

The strme basic procsderes may be Followed to propate
coniferous seed for pelletizing with Captan, Methooel or
19 parcent Dow Ladex S12R sticker ntay be used with Cap-
tan or gnthraguinone, depending ot Lie avalabilicy of tie
cleemicals, Yarious sizes of coniferous soods will coguice
adjustniend in the amound of sticket and cepellent. Treal-
mieat of the [irst batch should be cacried oot by adding the
sticker slowly, watching fo deferming when all seeds are
completely coated and adjusting accordingly when the pro-
per point i reached. The addition of the repelient shald
b carricd gut in (he samie mannet. Addd repelleat vl all
eeds are well coated and tien stop or add moce should the
lrearment be moomplare Mor each seed in the bateh.

Do Latex may be used for ¢he sticker when applrng
Captan, amheaquinons or Arasan. The following hag been
supgested a3 the methed of application wheén using Dow
Latex for pellslizing conifersus seed prior to sowing in
nuesery seedlbeds:

i. Weigh oul 20 lbs, of pine secd and 1Hace in cemett
mizer.
2, Weigh ouwt the following and soe
AL One pint of ancliraguinone
B, One pimt Caplan or Arasan (powdersd
farm1).

aside,
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C. One pil of Dow Latex, 10%, (ning

parts Ha0», ane part lawex),

3, Mix one ping of the dilueed Jatex with the seed in
the mixgr, wmble one to oo mirwles.

4, Addd one pint of Arasan ot Captan, mmble five
mimLLtes.

5. Auld one pint of diloed Tatex.

6, Add gne pint of anthraquinooe, tumkls (or 1wo
minutes. If sead ic Lo0 wel In appedtanss, add a
small amgunt of anthraguinone io wbsoch te ex-
cess roasiure, IF exeess dry anthraguinone is evi-
laawe, v sevadl ot of dilwied lzrex may be add-
& Lo ahazorh the dry chemical. A sample ren will
determine smounts of sticker wecessary for further
Liveclies of seed,

T. Place on a scroen of ceavas Lo Jry,

£. Fouwr 1ablespoons of alomingm powder may be ad-
ded to ¢he above to increase fluidity. Add while
wumbling and tenble one minecs longer.

Since instructions bor pellidng coniferous seed with
Captan or Arasan in the powdered forms have beent inglied.
e, wacnings regarding the touicity of both chemicals muost
be repeated. Use of either of these cheanecals as repellents
should be avoided unless there is an additional need for
Fungicide treatment of e seed, Gorly iveatments, Captan,
Arasan, or o combination of both will produce dust in
handling which is iccitatiog v the nese, eves and Junas.
Precautions should include masks and protective clorlnng.

Treatmenl of Ceoifereus Seeds for Dilcect Seediog
Preparitng conifergus seed for ditect seeding in the
fizld is sirmilar Lo preparing seed (or use at the aucsery. The
main purpase of treattment would be for Bvird contral, both
prior to and immediately following germination. In dircet
seading, addilional pesis, espegizily radents, mast be oon-
tralled before success can be expected. Arasan 42.53, is the
ozt widely wsed repclient, largely bocause i can be liankdl-
cd mote safely. Arasan 42-5 18 (oxic to hetmans and all
precaulions shauld be taken, Avoid breathing the dust and
avold direce gontace with the skin by wearing ploves and

other protective clothing. Accidental swallowing of the
chawtical i8 serions and requitt: immediate medical atten-
Lo,

Due to the long-lesting effect of Dow Latex 512-R
sticker, it shiould be vsed exclusively in treatmient of pine
seed for diccet seeding. Direct sesding moay requics that
seed, be sown In early winter, which means the secd will be
cxpased oo top of the Forest Moor for seversl months.
Chemicals which would be easily washed away by rains o
melting snows would offer Litdle protectian from birds o
ripdents. Dow Latex aad Arasan 42-5 will withstand this
rpe of cxposure withoul scrious loss or dilution and wilk
provide repellency unlil germination is eompleted.

Proceed as follgws for treatment of coniferans seed
Tor direcd seeding: .

1. Divide five gallons of Arasan 42-3 j0do two equal
portions of 2% pallons each.

2, To 2l gallons of Avasas, add 25 fluid owswes of
ondiluted Doy Letex SIZ-R osticker. Mix thi-
roughly with 2 paint mixing rod atizched to an
cleetric drill.

3. Mix the vag, 212-gallon quantities of Acpsan 425
togcther by pouting  back and Totecl 0o separcate
contwiners at least 10 times.

4, Place 20 to X5 s, of seed inlo 1the cement mixer,
tregin tumhbling.

50 Add repellear w seed slowly, about thees fluid
ounces per cach pound of sced heing freated.
Cbserve seed while Arasan is being added. TF sopd
becomes overly wer Dy the addilion of dwee Cull
ounces per pound of seed, cur back on the amount
of Arasan coixtues added.

6. After seed has twnbled for a few minudes, add
four tablespoons of aluminuwm powder For increas-
4 fluidicy, Tumble for at least one mitule Tollaw-
ing alumioum powder addition.

7. Spread seed in chin layers, ouldaoss or it a well-
ventilabted room for dhree b four hours,
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Chapter Threa

Seedbeds

Secdbed Freparatica Formation

Beedbed areas firse shoeld he plowed and disced.
After Tumigation, the units may b2 Iined into scedbeds by
light discing and wse of the lster plow iF weatliet condi-
tions have not aliered the so0il to the point that 2 second
plowing and discing are required. When 1he acea iz placed
it production for a second conseoutive year following a
crop of 1-0 seedlings, plowing and disdng are necessary.
Flowing should not be attempted until the soit has reeched
a metlow, frigble condition; that 15, a itadiol of the soil
should bréak up veadly when crushed between the fingers,

Lister plows should b2 spread Lo 68 ichies, centeted to
follaw the tractor wheels exactly. A stabilizer bar or sway
bat showld be used with lister plows to avoid side Jdrift.

Units at the George O, Whits Mursery are 53 feet
wide, There are 1mine seadbeds per wnit to aoecomedate some
of the machinery uvsed in the seedbeds, The tractor
aperatotr traverses the unil with the lister plows set decp
enough to form a path at least eight inches below the soil
surlace. Soil iz browght from the decpest poction of the
path by the plows and spread to each side, sometimes
beilding the seedbed bo 4 heighl greater than eight mcles.
Thiz iz not a problem, as farther seadbad frenatmenc wilk
bring about the desired height, The opcrator should gauge
the distance Trot the irrigation line uprights and keep the
wheals at the same distance (hrough the entice unit, driving
o straighl Line with the lister ploves follawing at a constant
depth, With the first (wo plow lines complewed, the
operator turng 1580 deprees, placss the left wheels of the
tractor into Lhe second plow line und plows ghe (hind line.
Experienced pperators can Mow the lings on each side of
the wenit, mewing Lo the center of each waverse and ¢ven-
tuably plowing cthe center bed, Brrors in placement of the
tractar whesls Jutine traversing can be cottected more
gasily bey working towardl the ¢enter. As ane padh is plowed
for cach tatal rraverse, it prabably would be wise and casd
elfective to provide a marker syslem for dhe Jister plow,
That way Lwa rows would be plowed with gach traverse,
gutting the aperation time in half, Plowing two pathways
siaeltancously would aliminate the necessiey of adjusting
the [ewel of the liscer plows with the leveling crank,

Afeer plowing, the rato-tilter is userd Mo fial shaping
of the seedbed, The rogo-tiller shoold be raised to & posi-
tion which alfows the 1i9es 1o penctrate the seedbed surlace
to & maxinmm depth of fowr inches. Tillage bolow thiz
depth destroys soil steucturs and wastes ensrgy. One nass
of the rolo-tiller is generally sufficient to pulverize, level
and spread the surlace of the scedbed 10 a 45-inch wideh.
Hond dressing cach emd of the soedbed iz pecessary to
asepre umiform scedbed deoglh, the oneoing of draiage
ditches and the proper sloping of cach end of the bed for
casy access by the seeder,

At mentioned carlier, deaitiage must be providead prioe
to scedberd sowing or Failures will resulr,

Faster e are wel 08 fhelles alkert daceepte doma o
fingw,
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Sreding

Several ietms of equipment are wsed for sowing
ceedbeds. Mew tams ace being mannfactired constantly to
aid in the proper sowing of most forest and wildlife shralb
ceods, and othecs are batag congliucted al variows mucserics
(2 olve individual seeding problems. The following itemns
are available Mor sowing various specics:

1. The Whitfield Eight-raw Mursery Seeder

2. The {Moncrief) Seeder (adapted from ihe Min-
nesois Walool Seeder)

1. The Gandy Foor-foot Fertilizer Speeadar

4. The Five-Row Scedbed Market {for haod plaoting
of epacias nol especiglly suited Lo machine zeeding)

The Whitfield Eight-REow Sgeder iz a dependable and
aveurare seedet iF properly used, The seeder generally will
handle seeds sanging in #we from 3000 per pound to
W 000 per poond, althowgh simall sopds may redquirs e
additipn of 30 to 100 peroent (hy volume) fing-sercened dry
sawdust to contral density in the seedbed. The Whitlield
seeder, purchased by the nueery In 1959, was undoubiedly
aearcd For sewing the lateer-geeded southern pines—slash,
lobilolly, longleaf and shortleaf, The gear ratio furnished
with the seader was 1:2, which sows the smalter-seaded
specigs [Oo densely, The drive pear was a 13-tooth cog,
with the driven gear being A 20-tooth cog. A gear ralio of
§23.5 was beiter suited G (he furgery, A& gear with 46 teeilh
wis provided by the manufacturer to replace the 25-tooth
driven pear and this wis the proper gear ratio to 0w Lthe
range af seeds per pound gquoted above.

Basteally, tle Whitfield Seeder consists of gight seed
cups fed from 2 common hopper and drivea by the chain-
and-cop svstems desceibed. The seed cups are connected Lo
the grovnd units by a flexible tube, The gtound wunits cone-
si5L of a1 front and rear press wheel for cach of the cight
socd cups, with adjustable shoes suspended belween,
Deviges Following the shoe cover the sesd, and the rear
press whesa] firms the soil over the sced.

The il lever on the right side of the drill i3 used to lift
the slioes when they are nof needed and to adjust for the
various heights of seedbeds, The tewver (bansttlts pressure
theough e Jift yods, which are proteeied from undue
pressure by a spring at the op of each rod. When in opera-
tion, (he top collaes should ¢lear the 1ift cams by at least
one ingh. This assures equal pressure at all izl planting
shoes and places the press wheels firmby i contact with the
seedbed surface, Sineg the planting shoes are suspended
between the press wheels, this asswecs uniform planting
depth Tor the eizht shoes,

When operating the seeder, make ceriain that ail shocs
are adjusted to (he gamec level. The wing nuts ey work
laose, allowing a shoe (o drop lower, Shoes showld be rais-
ad as high as possible, drapped three nstches and the wiog
nuts tightened securely, The shees should all appear (o be
in the same planc. When the seeder 15 adjusled propsrly,
sighting along e boliom of the shoes cach tme the seeder
is Jifted Tor Luening at the end of cach seedbed will indicate
if a shoe has dropped, A dropped shoe will causs **missed
rows"™ in o seedbed,

W hen the seader is adivsted for the sceding rate prior
to sowing, the fever should be brought to a poattt besvond
the setiing desiced and then brought from right to left to
the desived selring, eliminating all froe pley and preventing

e
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the seeder from slipping beyvand (he desired setting, The
riglit edge of the adjusting levet i the pomcer for the set-
liog.

alamncain seed i the hopper an a constan level over all
cight sccd eups. This is cipecially important when the sup-
ply of a z2ed Lot §s nearly zone. Brushing the remaining
sced inmto cuch cup and kespior the supply to éach cup
umiform ndil maneet anll legve go abropt Lline across the
secdbed when the entire lot is sown.

Monitor the botiom of the seed ceps constantly, mak-
ing certain that each cup is deopping seed into the tubes at
a uniform rate. Carciplly watch sach planting shoe 1o
maks sure seed i cleacitg the shoe and 35 being covered
propecly. A blocked shoe will soon £l the se0d fube, cagss
itg il o edt over atd ceeating missed rows, dissed rows
stay with you for at least & vear, sometimes tweg, This
sottedimes will ovcur regardless of precaviions, bul should
be kepl b0 3 fiinicuni.

There is 2 lapse betwesn the time seed fulls from the
seed cup and the titng it falls frodn the shog ilo the sead-
bizd furrow. Fhos the seeder shoald be parered 10 groand
swiface, allowing the drive wheel (o come.m contact with
the soil at u distance of one to two fect ftom the beginring
of each seedbed, secd will encet the furrows at the proper
point insteed of a font or two from the hoginning of the
bed. The reverse 15 true Tor the end of the seedbed; the
drive whael shoold be raited from the =0d] surface about
tme font from the end of the seedbed. As the secd cups
stop drepping z2ed, there is slll seed i the rubes (0 com-
plote sowing of Lthe 1ast foot of the bed, Caceful atéontion
(o these detals by the (eactor operator will assore thal the
entire socdbed sucface is sceded propecly wilhe il waste,

Steanlied and pelletized secd must be  dried
thotoughly, or poar floer from the hopper to the cups will
result. Bodging across e cups occurs, which will cause
ghipned rows. Since all contferouns seed 35 pelletized with
anthyagquingng for conerol of demage by bicds, stratified
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gead must be dried prior to pelletizing and then dried agsin
or seed in the hopper will nor fow freely. Stratification
causes the sead 10 300l to the extend thae 1he seeder setting
troast be inereased. Mormally, eaising the setting ome-[fourth
will acooramiodare this increase, IF statification aod
pellerizing ame nsed in presdiritg treatment, the setting iy
have o be increased by anc-hatf. Steatifisd or pelletized
seed shoutd ot be allowed to stand in the hopper owee-
night, as atmasphecic moisture i3 absorbed and bridgmg of
the seed cups will goeur if seeding 18 contibped cacly the
following dey, Remaowe the seed from the epper and store
in g dry, airtight comaingr undil seeding 15 cesumed,

fritd et irne el 205 Inelaes.,
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To ensure a lavel surface for the Whitfisld Seedet,
seedbeds should e yolled following roto-tilling. The
around units are pressed against the seedbed surface by
spring rension and e 30d] is 50 Joose after Toto-tilling that
it will a0t suppor! 1he press wiveals i the best manner, Asa
result, Tues are cut where the seed is sowi. Heavy rams
follcwing seeding ofien will wash ehe ridges over the seed,
recielting im too great a soil cover and spoTadic gerimina-
Licn,

The sceder should never be stopped doring seeding,
The rime delay (o seed awp ro plancing vnit will gansc a
skip i the bed, Should conditions dictate that the seeder
be stopped, the seeder should be lilted fvotm the bad, (he
cntite machine backed up a fool or Lwo, the seader lowered
to the seedbed and sowing continued.

The seeder should wever be allowed 60 travel in teverse
while ¢he ground units are in contact with the seedbed sor-
Face. The shoes become plugged witly zoil and skipped rows
will yesult,

Praper secdbed density 0 comweolled by propsr
calibration of the oursery secder for cach species and
seedlot sown, The Whilfield tsursery Sccder i use has a
seale od lever Tor changing rates of sowing and is acoutace
cose it s properly set, The scale 33 marked In whole
numbers from O to 4, with subdivisions of one-hall and
OUE=QUATLEr.

For calibration, the Jdrbt should be connected o a
iractor by the fhregapoint hitch, brought indoors upon a
clean floor and blocked up a few inches abowe the foor.
Thig wrll allowr freg acoess wa the planting shoes, seed hop-
pet, sead rubes, seals and Jever, Tuming of the drive wheel
br hand 15 necessary ducing calibracon. Froceed as
Follows:

. Pour the seed 1o be tested inte the hopper, making
certain that alf cight seeding mechanisms are
1nilgrmly savered.

2, Hemove e seed tubes feom che planting shoes
angd place them in a plastic bucket or other clean
conlainer; Four abes (a2 bucker warks well,

3. The drive wheel is the 2-apoked wheel on ibhe cit
side of the dell and 5 connected o the z2ed cup
drive shaft Ty a chain and cog, The drive wlheel
should be terned by hand undil all seed tubes ace
dispensing seed. At this point, dump the dispensed
sead back nre the hopper and plage the 1ubes in
the buckets.,

4. Turn ihe devve wheel a odal af 14 anpd 11712
revolutions counterclockwise when facing the
wheel (he pormal dicscoon of fravel when the
drill is operational). Since the wheels of the drill
are 12-spoked, the fractionsl turn presailts no Jil-
ficulty,

3. The vevolutions tutned equal 100 lineal feet of
seedbed, or 400 square Feer ol lour-loor wide
secdbed.

6. The seed dispensed should be weighed cacefolly
and the number of onnees recorded with the drill
selring vsed i s calibvauon west, (e Totmuala
on page  , Chapter 2.3

7. Increasiog the deill sstting by ome-fourth will in-
crease ihe scod dispensed per 400 square fect by
tliree oonces, Likewiss deceaasing the drill seung
by one-fourth will decreass the cate of seed
digpensed per A squarg foct by dhmee ownges.



If the amount of seed dispensed i the al i six
sunses shoer of (he computed quantity degired, raising the
drill setting by onc-half generally will bring the guaotity of
seed Jdispensed per 400 square feet <lose o the guanticy
tomputed. Change the drill setting und rerun the tesl

The {dMonctief) seeder is & Minnegata Walnut Sceder
adapted to gow five rows of four-foar wide seedbed
simulransously. Since seedbeds are raised at the nursery,
tever was installed on e seeder to raise and lower the
planting shoos to eccommodale  vacious heighis of
seedbeds, In addition, slight <lianges in the sowing rate ad-
justment were made to hetter distribute seeds much smaller
than the hulled black wabouls Tor which the seeder was
designed. The seeder has saved thouosands of dolacs ia
Iabor cosis sines ficst adapied by nersery emplovee George
(Robd Monericf. Pegans, oaks, bald cypress, American
plusn andd 1msany ofhet species previously sown by hand arc
now easily sown with this maclie, Ssveral orher ime-
pravements eo the seeder are being considered.

Meanreie] soecder bedees teveel W scrn ool

The meihod of sciting the sowing cate b5 cether crude,
[mprovement of this device would inceease che value of the
seeder several eimes. It will be necessary 1o provide 2 sim-
pile Tt depondalile method of delivering seeds 40 the plan-
ting shoes au a uniform rate divestly conrdinaced with 1he
Jdrive wlieels in order to sow a desited oumber of seods per
raw-foot of seedbed area. The ability to change sowing
rafes exisls in the present seeder, bul the accuracy
necessary is laeking.

The planring shoes re diestable for sowing depth,
but ongg set, ace in a stationary position, If the seadbed i
of complelely uniform height, the sowing depth is
uniform. Should the seedbed vary in heighl, sowing Jepil
will also vary, a factor whick could be detrimental to gec-
minatipn. The shoes shoold be atached @ & forward-
mounled adistable roller, with adjusiment for sowding
depth between the shoe carrier and the roller, Sing the
zaedbeds are normally level when viewed from side o side,
the shoe<arrying voller would cause the shoces Lo ride Lewel,
pacalle]l o the secdbed sucfzes, which would resull in

uniform sowing depth, These adapations wonld bring the
(Monciel) seeder dp o Live standard of commercially pro-

_ duced eight-row nucsery soedeors.

KT

The Gandy Four-Faot Ferlilizer Speeadsr, desighed 1o
apply Fertilizar vo the sucface of a four-foot seedbed, also
¢ah bg used to sow specics with axtremely smatl seeds, since
most of these must be sown on {he seedbed surface, wilh
Litrle ar e soil covering. The spreader is highly adjustable,
making it possible to sow 4 wide variely of species, blany
nursecies use the Gandy as e primary method of sowing
seod, slthoupgh & system of covering with sand ot other
holding wmaretial is necessary. The basic idea of the Gandy
us a seeder 35 sound, bul the problan of keaping seed on
the surface of the raised seedbeds unlld pecmination and
establishment—through  heavy taing, windstorms and
other inglement weather—is almost insurmonotakle,

dlany species of freg and shitb seeds arg 30 minuic
that covering with sodl is oul of the question, A snall
amount of sand can be placed over the sown seed to deter
Ioss by wind and also eo maintain moisture uatil gecroina-
tign and establishmenl sccny, Most of the seeds which are
surface sown will perminate within a Few Jdays when
temperature and moisture are apbimum. iccigation witl
keep the seedbed surfaee damp, bot it showld nod be
saturated.

Species whiclh normally are surizce sown jnclude:
Cottonwond Pogulus deltoides; River Bireh Borida nigra;
Sycatuare Plalgrus  gecfdentalis; Black  Alder Aftes
Flulinosa.

A fewr spacies requite hand sowing, Conditions also
somedines prevenl machine sowing of a seed [ot, Sofiness
of a particular sced which machinery would damage during
sowing and conditions which don’t allovr froe Mow of the
secd, are examples requiring hand sowing, The operalion is
fime ¢onswning and expensive, Although hand sowing
should b2 avoided when possible, many small lorg of seed
which will bo utilized for rescacch aes best spwn in this
THATINEL.

Melehing

Due te the heawy famre of e goil, spedbed mulshing
it neoessacy to allew camergence of genminaiing secdlings.
Rains after seeding will cause the seedbed surface to pod-
Jdle readily, forming 2n almost impenetcable batrisr 10 the
seedlings, especially when the surface begins to dry prior 1o
germingtion. bulching also will keep ungermtinated seed
from washing aaay duting heavy cainstorme.

The nze of oak header shavings omce was ecehamical,
Fhe material was quite stringy, held in place during windy
perjods and was an excellent muleh over winter ar for
spring seeding. Since (he material was seff-hinding, thers
was 1o nead For necting o hold it in place. The decline i
whizkey barrel header mills in the ares soon deploled this
supply.

An xeellent supply of gawdust and 5 dwindling sup-
ply of pak planer shaviogs ere available, altheugh this
sourge of mulch iz also i demnand for wse jn heating plants.
As enerzy eosts climb, more of the wastez of sawmillz and
seeantlary conversion planes will find their wiy ke heal -
produciae facilities.

Sawduzt and plaoer shavings are excellent mulching
materials bot require the use af neiting 1o hold the mualch
i place wntil germination is complete. With the onset of
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germination, the netting must be cemoved, rolled and
stored for Tuluee use, These are time-ponsuming, lahor-
intensive operations which ordinarily are necessary al in-
oppartune tmes. As the availability of sawmill and pallat
mill wastes diminizhes and [abor coses cise, other methods
af mulghing must be found, even though this type s
necessary [of some species and medhads of seeding—black
wattuts, unhilled, on 2 scedbed sucface, for instancs,

The nursery secdbed hydro-mulcher has solved meny
of the mulching problams, bur vaciouws Torms of mulsh
pose some problems. Some of the materials dicsolve eeadi-
Iy 10 cold water while others form wads which tend to ¢log
the pumip, piping and aoxzle of the Iwdro-mnufching
rrachine.

Some mulch has an adhesive binding agenr, other
nrwdelr vequires the addition of binders, The binders hold

3%

the fibers together and bind the enlics wiags (o the soil sur-
face. Several of the muiches are pure wood fiber, otliers
ara teclaimed pulverized cardboard boxes, Reclaimed
paper i3 avallable through the open market and 85 curcently
used with goodAo-excallent results,

The amournt of wood fiber mulch or any ather
imaterial plased on the seedbed sucface vacies with Lims of
year and seed size. Fall seediog nocmally would requice a
heavier application than spring secding, with length of
tine For seodbed protection being the miain consideration.
It 1 amportant to make ¢oniin not to apply too much
wlch, a3 socdling emergence—especially of sthall-seeded
specier—will be hindered By hegvy applications. [rrigation
must begin in eacly spring, 4o agsute that nowly germinated
scedlings will emerge through the mulch wich lictle or no
difficuliy.

Early hydro-mulching attempts uzed 3000 pounds of
woodd fiber petr acre of nursery soil. This is probably 2
sound practice if the bulk of medching s Mot protection of
Fall-sew i seedbeds, Spring-sown seqdbeds, especielly thass
0w to rapid-germinating species, probably could be well
protecred with 2,000 pounds of wond fiber per acre. The
need for mulching ropidly disappears with complete ger-
mination of the sesdbed, althougl the nulch may conirgl
erasion of the seedbed shoulders bevond s time. The
wood fiber also adds ocganie matter w0 thie soil.

The hydro-mudlcher aveilable for use al the nursery
holds 800 gallons of waler. When e tank is charged writh
six Tags of mleh (360 pounds), the matecial will veadily
cover 1,600 lineal fear of seedbed. AL this rate, approx-
imaely 2,480 pownds of hydro-mulch is being wsed per
acre, Since the entire segdbed sueface and the scedbed
shoulders are being mulched, the rate is somewhat dif-
fercnt, but chis is a good reference aomiber Mot planning
and budgeting. A tank mix of fout bags per 800 gallon; of
water will place approximately 1,633 pounds of hydto-
rulch per acrs, This may be sefficiont for rapidly ger-
mingting spring-sown speciss, since the tme needed for
seedbed surface profection is limited.

Clop aof 0o Taygolwvveiaeedefiir effonfavesten tlae reod jor net fivg,




IRRIGATION

erigation water is produced from two deep wells, the
otiginal wrell drilled to a depth of 1,657 Mesl and a second
well drilled to a depth of 1,080 fect. (At this writing, a
third well was being drilled.) The driginal wegll is drilled
ihraugh several lavers of shale, which neceszitared casing
large portions of the drill lole, The aguifer for this well is
the Lamolte Sands. The second well encouniered solid
rack in the drill lole a1 the 9Q-foar level and is drilled
through ehis rock formation 1o the Fotosi Sands aouwifer.
Since rock i the main formation liecugh which the gl
hole is bored, cwsing af Lhe main 4l hole was oot
secessary, The newest well is the best producer, Both welis
are cased From the sueface to the 300 Enat lere] to exclude
contamination by ground water ssepage.

Boui wells have tecbine-type pomps which reuch to a
depth of 350 fecd, s the length of 1he pump bowls and
the atraclied suction strainer. Waeer level during sustained
pumping noemelly will nor Fall lower than 200 feed, which
provides a bufter of at least 150 fear of water above the
suclion strainec. A test gauge 13 insfalled at gach pump base
for tegting water level. A hand-operated prigwmalic pomp
or other stutee of comprested air must be attached to the
gauze and pressure buill up toexpel all waler from e ain
linz, which 35 installed between the pumon column and the
well casing, When the cuter ring of the water-level gaupe
has been set propecly fthe actual depeh of the air line in
Foet)y and the water has been expelled, the pointer wnll cead
the depth of water frome the surface. The gavge should
never be forced moce (han ote eomplete revolution from
the stop pin, Movement of the pointér 15 clockwise as
pressuce 15 pumpsd 1o the air ling.

With the meaximum chpaldlicy for cach pump being
300 eallong of waler per minute, the tetal capabdicy woeuld
sopm o be 600 gallons of water per minute. Due to 1he
nesd for 2 water supply for drinkiog, cesidences and pack-
ing fucilities a1 (he nursery, & pressure éank has been in-
sizlled which acomamodates both pumps. A conucol
s¥stem installed at purnphoose Ma, 1, i ciiect, altetnates
the operalion of (e puaps, This is eritical in winter @5 the
a1itire syslem is AL ihe low point in the water scheduls, Tle
pumps are water lubeicared and long pecieds of down time
lor either pump would cause drying of the cubber bushings
surrogunding the pump drive shalt,

Provizion i also made for simultaneous opecation of
the pumps in the contesl system, Tn normad operation, &
pump wonld come on line when the pressure drops to 70
F.5.1. The pumyp would then continue dpecation witil 1he
ozt in the water-level contioller rose high cnourh eo
break contast, The nexi thite the pressure dropped ta 70
F.5.1., the alternate pump would repeat the epetalion,
Should demand o the system he high, 35 during the icrigw-
Lot season, and the pressure conlinus Lo drep with ong
pump in operation, the second o wonld ¢ome on line
when the pressere droppeod eo 65 P.E.L Both pomnps then
waultl vontinue operalion until the water level in the lank
broke the circuil by raising the Mot in the water-level eon-
iroller.

Tha rank has a 3,300.gallon capacity, but due 1o the
necessicy of an air ballast, it 35 agver filled mveh Deyond 50
peccent capacity, Should pressuce in the tank reach 90
F.3.1., pn automatic air bleeder, conltolled by 5 mercury
switch in the contral ke, will open and exhaust exoess air
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2nd pressure 1o (he exterior ¢f the pump houwes via 4 van-
[INg system.

Although both pmope are one-half mile apart, they
are aoalralled by the systemn insealled ia pump howge Mo, 1.
A Eural 0" type telephong line joing the two control
systeois, A relay In the main controb box ab pontphowse
Mo, | ¢loscs, shoeting dhe telaphione ling, which carries 2
lowr voltage, divect current generated an the contral box in
pumptonse #o. 2. When the cicouir jz compleied in thic
manner, the stacter in pumphouse Moo 235 activated and
putnp Wa. 2 comes on line,

Although the pumps are referred to as Mo, 1 and Mo,
2, the alieynator in pumphouse Mo, 1 dedermines which
pump will aperate when the peessure drops helow T P51
and o tlis cage, cither of the pumps could De in the 50-
called Mo, | position.

It iz possible to operate one oF both pumps in ehe
manual position, althowgh maintenance of the neceseary
air ballast wonld suffer iE both were in comnstant operation.
45 euch pump cycles, A 1arge volume of air 35 mjected into
(i tank. The eir, drdwn jnto the pump column after pusnp
shutdown, §illz the pump coluoim (o the ambicnt water
level in the wall. Upon stariup, (hig it is pumped into the
pressute tamk, prior to the armval of waeer, This is
Neoessary to mainlain (he aiy ballase, but the provision for
expulsion of cxoess air must be in the controller.

Yatious options are available to meet ehe irmgation
needs, Whien remiperatuces climib above 953 ° F, extrairriga-
tion capabilitivs must be available, One punip may be place
ed in the maneal mode and be on line continually, whibe
the other puinp i allowed b cycle in the amlomatis posi-
oo, When a poamr iz allowed Lo Ton continuousty, the ir-
rigation supervisor mast be ceplain that eacush wrigation
birnes are opem al all 1imes to earry the volume of water be-
ing pumped or the entire system could be damaged severely
or pecsouiel injuted by an explosion,

The nursery can be divided (oto two Irriganon seclions
biv ¢losing the main valve Jocated a6 ehe noctheast corner of
Elock 7, opening the main valvg located between Blocks 15
and 16 and iceigaling the entite area encompassed by these
blocks with puwnp Moo 2 i manwal (fonstani) operalion.
While this is happening, the balanes of the nursery, Blocks
1 through &, <an be jccigared by pump Mo, 1 in the
gutomatic position.

All water i the encire sysem 12 stoved in the pressuve
tank contained in pumphouse Mo, L. A soparate two-ioch
water ling is tapped into the system betaecn the prossore
ctk and e smaih ierigatian line valve, When theirrigation
cysiem is shut down and drained, water 5 avalable [or
drinking and santtatien purposes in Lhe cesdetces and
orliet nucsery strugturcs. Thiz two-inch line siso furnishes
water to the vacious fice ovdeants located dwoughoud 1he
nursery. Wich the sysiem at low detnand, alternation of the
iwo pumps becomes particularly celevant,

There are two types of irrigation equipiment af the
nursety. The original cguipment, installed in Blocks |
throwgh 16, consists of White Showers oscillators and
hotizancal galvanized pipe along the odge of cach block,
supported at 12-foot intervals by vertical one-inch risecs
and rollec-bearing hangers.

The more modorn system, installed in Blocks 17
theoorh 22, consists of the Rainbird Sprinkletrs, which are
also plaged along ¢he odas of cach block, but sprinkler
hegds are spaced at 50-foot intervals along the Jatecals. The



Eammbird svsem 18 ettively undergtound, wille misers of
ralvarized iron pipe supporting ihe sprinkler heads at the
stared inwervals,

Plans are (o replace the White Showers systém wilh
the Rainbird-siyle sprinkler heads as lime and funding
became available.

The White Showers systeiml has noezles spaced at
threg-foot interyals along che overhend lines, Each noszls
15 designed to dispecse seven gallons of water por hour ai 60
5.1, The cssillating nozzle sprinkles an area 53 feal wide,
Al spacing of tlwee Bzer, the arex covered 15 53 X 3 or 159
square Peet cequiring seven gallons of water per hour at the
puaip liead. One pumlp, operatios at capacity, will furnish
L&,0¥M gallons of water por howe a0 the pump lead. This
will Foramsh waler for 2,571 nowdes, or enough theoretical-
ly, o icripede alntost 32 agres At g time. Singe there 5 a
greal deal of Jiead Joss dus to the diswence of pemping and
tormal line dosses, the toral area Lo be iccigated will be con-
siderably L=ss than e amoumt calrulaisd. Experiencs has
shown that any of the blecks with White Showers equips=
ment may be irrigated 81 one timg when the system is
operating at the maximum capability. Bacring tomperas
tures above 95°F aver extended periods of wme, two hours
of irmgation with the White Shawers system will sgeurtate
the 308l surface and ewnoff will begin, IF (e block betng ir-
rigared comtatns five acres, which (s 3 normal-sized biock,
36,000 zadlons of warer will b2 speead over five acres, or
7,200 gallons per acre in two hours of irrigation. Singg
27, E50 gallons of water are regqetired for one-aore-nch of
water, we are applying approxinately ohe-quarter inch of
moisture in two howes. Tlnder novmal conditicns, ns
would allow For iccigation of approximately 20 acees cach
cight hours of a normal work Jav. When the doly
femperatuess reach 20°T or hipher for sustained periods,
the irrigation sehedule should De extended to 12 or 16
heors per work day, and continued through wockends,

Too muoch water has never besn applisd using this
method, The addition of 100 Litle modstuce 5 U major
concorn. It the soil reaches the willing point, the point
whers soil water-holding capacily (s greater than che
plants’ ability to take 1p mpisture, 4 sragnation period of
throe weeks 15 imposed on tie goowth of nucsery seedlings,
This period af little ot ng growth ocours cvenr thaugh
moisture 5 made available soon alter the wilting point &5
rexched.

The new metsecy blacks are equipped with the Rain-
bird Sprinkters which demiand mioce warer per vt of area,
The model 408, full-cicels sprinkler hiead has a 3716-inch
nezzle for the prim ey itrigation, plus a 1./ 8-inch spreader
nozzle. This enit cequires 116 rallons of water per cinute
(3P M) at &0 5.1, Sprinkler beads acar the boundacy
line of the blocks are model 35, part-cieels sprnklers.
These may he easily s¢t o cower any pordign of 5 cirgle,
and are wseful in contaming Lccigation within the seedbed

. pottion of the blogk, keoping immigation water from the
roads sucrounding ezch block, These vequive 7.82 GLF AL
al 80 P51

Each Nullegircle sprinkler covers i acea 53 feel by 50
Faet, or 2,650 square feet of nursery, roquiting abong 19
G M. when the part-circle nozzles are mcluded in the
average Mow. A pump which produces 300 G.P.A. will acs
commdate 30 of the Rainbirds or 3 total of 1.3 acres.
Since irngation with this syseem lages waleT on the areq

much more rapidly than ihe White Showers systent, a mas-
i aF gne howt wikdsr weeigarion should be suifuzent,

There is oo mechanical method of predicting the aesd
for irrigation, aldhouph moisture retention curves ace being
constructed which will aid in detecmination of iccigation
sohedules. Until such dada is availabic, a schedule must be
put into effect which wlilizes vitoal examtivation, <olot of
the seedbed s0il gnd (he condition of seedlings at the time
of examinatiss,

Since newly zertinated scedlings are shallow rooted,
extreme caurion should be exercised in keeping the seedbed
surface moist at all times, Secfuce-sown seads, such as col-
tonwood, coguire surface dampoess until germination oc-
curs and through eacly growth stages. Seeds which are
cavered with little or no goil alsa eequire vispal examina-
tion on a daily basis vad more often when emperature:
rise ahove 80°F,

When wmperatures are betwesn 7577 and 45T, &r-
nigatien should e used if rainfall has nod ooterred in the
past five daye, Belween 857 and 95 °F, ircigaion should be
schedueled through cach work day and weekend wnless nor-
el rainfall sugeests that irmigation is unnecessscy. 1f
temyperatures soar above 95°F for extended peciods, the
whedule should be extended beyond the normei work day,
including weekends and holidays.

If the extonded scheduele appears to be over-irrigating
snd is making the nursery s0dl unworkabls For passage of
equiprient of personnel, the schedule shonid be shifted un-
ol an ibcrease ar decrease is signaled by rainfali, Jowar
temperatures, or 4 sombination of both,

Ac the soil in the nursery drics sat, 4 defimite color
change ocrurs, Well-moistensd soil appears W be almost
black, whercae drying 201l heging 63 turn htff colgred. This
is an excellent indication of the weed for irrigation, vnles
weather forecasis or condilions dictate olherwiss,

Seidbed Protection

With the cstahlishment of a siznd of seedlings, the
nurserysndn st be prepared 1o pootect the seedbeds [rom
all damage, whether it be by THnds, insocts, discascs or
quicks in the weather.

Fall-sown seedlieds wtdaubredly will be the [rat 1o
perminate should the wmperatuce mse oo eacly spring.
bany of the fall-sown spevies begin gecmination in dMacch,
By and large, these arc the bardy speeics which can with-
stand ihe few frosts and freczes eocountered at [ate dales.
blany of the hardwood species ate nac quile as hacdy and
reguice protection if o hard spring freese is predicwed, Brar
itt ind thar these are late spring Trosts and freezes which
may be countered by action of the nurseryman.

Seedlings which may gecounate it an wouseal Januwaey
warm-up will peonerally be lost, regacdless of action taken,
althgugh mulching the germinated scodlings may still be
advisable. Every nrecantion should e taken (o enswrg pro-
dyiption of the species. 1f weather conditions following aer-
MNOAOoR are severs, with tenipecarures well below 10°F,
¥ou may asseme the erop is lost. 1§ sced is available, a now
Lot slteuld be stratified immediately and the orop resowit as
s06n g5 siragification coquircments of the seed Lot 2o mact.
Time is of the cssenee in Lhis sttuation, as many of the noc-
therr  species nast be germingted beofore  grownd
terperalures cepclh 75°F. Eastern red<edat seemis (o re
guire cool pround teompecatures [or early and comiplars gar-



mination, and attempts to grow this species will fail should
Ieatperatures tise (a0 sant.

When the weather farecast indicates the possibility of
a lale spring frosi and seedlings ave in danger of heing kill-
cd, the kcrigelion system can be used to protect the im-
mature plants, Since the syster 65 deainsd and shut down,
only those valbres to the blocks and units which cequice poo-
Lection should be opened. The main valve at the pump-
hippse shonld be closed. The meeseryman, or his appoginied
cmplovee should Be im a position to monitor  the
wanperaluce, I the predicted freers materializes, the main
valve chould be apened, and ¢he arcas reeding protection
moetilorsd o etsare coverage of (he desired seedbeds, IF
the frecae @5 a5 predicted, irmigation should continue
through the ducation of the low emperatuces, o umtil the
Manés being protecied are well coated with jee. Plants
cogbad with ieg will withstand temperature: well below the
leeczing poitl and any Corther wrggalon il ool be
necessary or prudent. Upon shol-down of che system, the
main irrigation vaive should be clased and all main lines
atd laceral Lines drated o preventd freeze damage (o the
overhead and undecground lines.

Danage to many of the cotdierows plants by damip-
ing-off disepse disappeared with the advent of methyl
bromide, Care shoutd be Laken however, 10 easure thal (he
neecthern conifers are sown o aswly Mumigaled sail, or
the disease could becoine camnpant and destooy a valuable
ctop, Scotch pine and whete pine are especially susceptible
L the disease gnd arg destroyed in 2 matter of & Few howrs.
Sinvce Lhe seedlines are geown al o high dessity and senecal-
I¥ in rows, the discase spreads rapidly before detoction.
When detecled, the damage gensrally has progressed ta the
point where action by the nurseryman docs Litkle maare (han
galve Lhe conscience,

Few s0il pests are enconniered with the use of methyl
bromide, alcthoupgh white prubs will build wp and become 3
nuisange appodsinialely one ¥ear after Fumigation in the
140 white pine seedbeds. Constanl ontaring of (he
seedbeds i1 lale summer is wise, as a fow dead seedlings
normially will alere the aurserymian e problem,
Tiamgge is normally patchy in rows af seedlings, with the
seedllings rueking wellow and eventvally Brown, When
rrusped batween the lingers, the seedlings are casily pulted
Fram the soil and 1he completz ek of 2 ropt system can be
nated. The entice arca in which the grub damage 15 localed
should be sprayed immediately when the damage is Jis-
covered, Dipzincn, At ¢he rocommended rate, should be
spraved and ther ieeigated oo the sodl 1o reach the grubs.
Cacelul monitoring of ¢he area should follow o ensure
tleat all grubs have been Lilled. fostances Iave been noted
wher white atub damage geowred in seoteh pine, jack pine
and [ess serjowsly in the zowhetn pinegs, although the
presence of the post is alwaye possible. Diazanon AG S0,
al a strengrh of 4 pounds eouivalent per gallon, shoull be
soraved ac the cate of four fluid ounces por 1,0 squars
Foat end iccigared il e sobl imumediaogly.

Rool roe of 1-0 white pine seedlings, cauzed by the
same organism which ¢anses damping off, may become
prevalent in latc summer. The organism bas been conerall-
cd by use of Captan, al the rate of 3 Lo 4 pounds per hon-
dred gallons of water, spraving the seedbeds uniil drenche-
ed, A light itrigation after spraving is advisable,

Under constaom swoniboring, few pests arc cneountered
i the production of conifergus stock which cannot be con-
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trolled capidly. Stall members must be Lined bo report
any utusuval damage oF unuswal-laoking seedlings o the
TIUCSECYMAN 35 5007 #% noted, s g few howrs may be
critical,

. Pests of bardwood scedlings arc morc prewalent,
althpugh the incidenge of such posts is Iowr. Most damage is
related to leal-eating insects of one kind or othey, but ap-
plication of Malathion o1 Sevia at the proper rates will
easily conteol these insecls, The nucserymat shiould Be cor-
tain of & good supply of the soveral pesticides registered by
tive Eoviconmeatal Proteclion Agensy for instanl applica-
tion. Fungus altacks, or artacks by ntolds and mildows are
fur moce teoublesome than inseed attucks, but again, the
uocseryinan teed only be certain of a zood suwpply of
several ceadily available Tuosicides, Listed Dbelow are
several insecticides and fungicides along with the tacpet
poats ang the wswzl hosts.

tlalathion {57% aclive ingredicnt), mixed at the cate
of 1% pincs per L0 gallons of water will control pine shoot
moth, lesf hoppers, mites, aphids, leaf bestles, prusshop-
pets, lacebues, wale insecis and leal vollers, Bagwornis, a
ost on landseape pleats argund biildings, siso can be ¢on-
teolled with Blalathion, esing 2% pints of the above por
100 gatloms of water.

Sevin (50T active Ingredient), wettalle powder, (aloo
known a5 catbacyl) 15 vseful in many applications which
would apply for Malathion. Bagworms can be conerolied
while in the aclive Tesditly slage, ax can many other Tegf-
feetling imsecis end caternillars, Sevin iz rather stocr-lved,
and for this reason, it finds favor near faod crops, homes
and near livestock o wildlifz,

Lindape 20 EC 15 an ezpecially vseful insccticide, a3 it
Iiaz the capability of contcolling insects which are dilficul
o réach. Leaf miners, aphids and mgany borers b be con-
teellsd. Two quarts in 100 gallons of waier is the proper
mixiure for such pests.

Fungicides are alse on the list of supplics needed
almost conztantly. Fungos fifzcks may hoppen in the
seedbed, in the cold-storame plant, in the bundle or bale
awailing shipwienl, ot during shipment. Seversi fungigides
are avallable to control a wide rangs of problems and the
f:::nllc-wing are but 3 fow that should e ia slocage at all

Lrmes,

Eenlate (benomyl) at & ounces per 100 gallons of water
will conérg] atthtactwse of black walnut sccdlings and
powdery mildew, plus iF sprawed weekly it i z2id to conteel
phemopsis hlight of castern redaedar.

Caplan 500 W, miced a1 4 poends per L0 gallons of
water, will treat one acre of seedibed for damping-oll ¢o-
ol and cool ot of conifers. Capran i a good general
Fungicide; it i5 casily handled with caution, and should be
on hand at all Gimes,

Thirgm, weeful in che treatmnent of conifecous seod for
direct seeding, 2lso may be wseful in the treptment of seed
for demping-off contyol, The chemical is prodoced in an
amiLlsion, wiider the trude name of Arazae 42-5, This form
is arpocizbly viefitl to the narseryntan, as the oripinel 1reat-
ment of seed is sccamplished i an alniast dusl-Free situn-
tion, Arasan 42-3 is deadly Loxic, however, and all contage
with the chemical should be avoided. Fucther handling of
the trsated seed should be avoided unless proper protective
cloching iz warn. I skin contact ooeurs, personrel should
wash with soap immediately, Dwsl Teem treated ssed must



not be inhaled. Woear # dust mask while handling ireated
s,

Lime sulphur iz vegistersd lor the condeel of powdery
niildew, Welrable sulphor has also been weed,

dethyl bromide, packapged a5 a 2 pereemd chlorapicrin
mixture Tor warming pucposss, 6 a widsly used soil
sterilanl. The ghemicz! i3 deadly, and the gas is coloriess,
tasteless aoul odorless in the pure Porm, Chlocopicrin (tear
gag] ig gdded ag a vearning acent, aithough chlorapiorin has
gome pesticide value, Metiewl bromide pas should be ap-
plied ar the cats of one pound per 100 square fizet, or 435
pounds per acre. The automatic injecbar and plastic tatn
layer heave boon of groat vse in he application of mechy]
bromide, as previawsly used hand mehods weee cozlly and
lime consuming. The new method allows for ercatmgnc of
a brge area of seedbed in 2 short dime, 4 definite advantage
when trvinp to circumvecnt had wegther.

Care must be taken by Al employess during fumiga-
tion with meehyl bromwide, a3 the zas is extrentely raxic,
Cras mazks should be owomm by all personnel directly
emiplaved for hand zealing of the plasiic tacpg AL tiee stact
and sl of eacls cun and 250 by the teactor driver doring,
all operations of fumigation.

By operating (he trastor at a spesd of two miph and
adjusting the pressuce reducing yalee to 30 P51, the pro-
pet atoauttr of methiyl bromaids shouold be applied. T'e in-
creass the pressuce, iurn the adjusting valbie clockwise, 0
decreaze, rurn counierclockwize,

Several items should ke checked closcly during
fumigacion and the propet adjustnnents made:

1. The drag board setting should allow the chisels (o

penetrate the sofl ar a s~ o giglw-inch Lewel,

When the drag hoard is operaling propecly, a scil

seal 15 madls following the chisel poiot applicators.

The hydranlic hicch  mpchgnism  showid  be

cpetaled in the POSITIVE CONTREOL MODE,

thereby aszuring comstant deptlh comleol of e

chisels and the drag hoard.

3. The plastie should he plased gn the surface of the
secdbed area by proper adjusinient of the coller.
Expulzion of all air will aid in sealing the tarp and
will help pravent mcvenmienl of Larps during windy
conditions.

soil to allow the plastic tecp to b well pluced in
e trench by thie peess whesl, The rear cover diss
should bz adjusted to reiomn only cnough s0q] e
fumly weight the tarp in the trench and seal the
gas undernsath. Beoember, all soil placed on the
tarp surkace is cesentially wofpmigated.

The row macker most be vsed consistently, o
assure complete coverage of the fumigated ayea.
Er certain that the next cum of the terp layer
overlaps the preceding e, or weed seeds will sue-
vive and he seattered by secdbed cultivatlion. A
sl eceor o warp plocsment during fumigation
will allow skips whick vssentially will desteoy the
iotal process.

The tarps showld remain in place for 24 to 4%
hours before being temoved. During removal,
care should be taken to ensure that onfumigated
=il i not retwrned o (he fiumigatod arca, or

The front apener dise shionld cenave only enongl
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reitfecrion wanh weed seads, insects or disease will
QCCUr.

Fervilization should oot be attempted following
Fumigation with methyl bromide, a5 toxic farms
of nitrogenons  glements which  hinder  plan
growrh are ceeated, ANl Tecnlizanon should be
dong before the green manwre cropr is sown and
Fumigation shoeld not be stacted until 45 days
after green manuye plow-dawi,

When tarp cemoval anpd dispossl s atiempted,
etnplavees should be up-wind fvom e tarp and
should wear rubber ot plastic boots, 30il seems 1o
retain some methyl bromide of chloropicein,
which Lends 1 build up in leatheer shoees and caoses
severe fool burning. Tarps should be tora loose
Fram the sodl seal and allowed 1o aerate for 2 lime
before cetricvet From the fumigated arga is ai-
lempred,

Meihyl bromide Bumiggtion i cxpensivg, Il when
propecly applied, will eacily repay the cost, Weed seeds are
desteoyed, diseases are elinnmaced and insecls 11 all stagss
are desteoyed, Should the wse of hecbicides eliminate the
need for weed control, fumigation still may be bencficial in
cradicaiiom of seedbed discascs znd inscets. Damping-off
disease of the nocthern conifers would jostify fumigation
for this pest alone. Prevenling infestations by pematodes
(rood knot) would also justity the fumigation of scedbed
areas,

Weed Conttrol

Weeds and prasses invade soedbeds gt such 2 prolifie
rale that they must be controdbed or prowth of toee sesd-
Iings would be seriously kampered . Secdlings eould cwen be
completely choked ouwe and Killed by the rank growrls,
Weaeds consunte mosiuee, nulrients and space which ace
needed by spedlings doring a relzrively short garowiog
seasoi, Thees is also & possibility of weads and wieed roots
coritling inhiliory materials which could seriowszky refard
seddling reowth, The allelopathic effect of fesoue esiien
ervmdingeed) o the prowth of rree seedlings has bean well
documented.

Wesds ace amsrwal, bannual and perensial. Conteol of
weeds shoutd be undertaken with an ondecstanding of the
grovavth of the weed in gpestlion. The ofld seving cthat faill
weeds ace soon Killed by [rast may or may no0 b2 iue,
esnecially if che weed in question iz a bitarnoal ot perenmigl
plant. Tikess two categories of weads will bloom with great
vigor the Tollowing spring and literally sow the cntitg
Hursery, Weeds musl be removed or destroved, regacdless
of the time of appearance in (he nursery arga, Delaving
contro] may cavse problems for several years shouold the
weed be allowed ta rcach maturicy ang (he seod Tie Jispers-
ed.

The atd methods of hand weeding and hoeing are no
longer sarsfactory. Bemowing weeeds o Dardwood
seardbeds prior to weed secd formation is impossible using
hand mcthods. Other macagns must be foungd which will
destooy weed sceds before germination or destroy ali ger-
minated werd seeds before the plan reaches malarily
and forms & asw coop of seeds,

Many herbicides are available to assist in ihe
vradication of weeds. The batile should not oniy be car-
ried out in the seedbed area Dur also in afl surrounding
areds which oiight infest the seedbeds. Lawns adjacent to
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the seedlbed, or dlose enough 1o allow dizpersal of soeds,
must b kept [rée of weeds. Headlands, roadways, arcas
betwoen roadwavs and scedbed wreas must he maintain-
ed a5 wvopetalive barrens. The passibility of invasion b
wieds Teorm these arcas is real and st he gonsidered i
Hanning the weed-contral propram. Windbreak Aares
hacbor wesds, and the constanl cleanliness of these areas
pgt mot be overlooked. A rofal sanitation progeam Tor
thhe etadication of weads st b2 enforeed.

Walarways mnst be located in auch a menner ihat
carcying wead seads from adjzoent areas by runeli during
rainy periods i impoesible. Entice Dlocks of scodbeds
could be inveded by ¢osly weeds if ruinvarer tunaff is
nol shrried pway propesly.

Heveral of the herbicigdes repistered by the En-
viranmenial Protoction Apency arc now being used to
wreal advantage for weed control. Smme are specific far the
control of broadlcaf planes, some arc oscful as pre-
emargent killers of weed seeds and others are specilically
formulated for post-emerpent control.

24 I iz oavailable as a broadleal weed killer in
established tawns wnd should be applied ¢ither by boom
application to climinate all but the lawn prasses, or a5 Aot
apnlicrtion. Spol application with variows types of hang-
operated wipers, killer canes or hand-caccied sprayvecs may
be sulficient to oblierate broadleal weeds from lawns ad-
jacenl eo or in the vicinity of scodbeds.

The remcval of weeds from paths, herdlangds,
drainagreways, irrigation Hoes, roadways, windbreaks and
all other aveas near the seadlings can be accomplished wilh
several different hecbicides.

Roundep amnrks wiell in post-omeTgeng applications in
the arcas listed ahows. Boundup 35 the sopropylamioes sali
of glyphosate, Application may be by boom, applying [ to
F quards pet acre in 2 to 40 zallons of waret, Do noc apply
over 10 quarts per acre per year, Hend-held sprevecs
should be charged with a | 1o 2 percent soludion, welting
individual weeds bur Aot 1o the dripping poimn, Haod-held
wiperzshould wse a 33 percant solution, ot one part Roun-
dup to {wd parts waler,

Dual 2E can be vsed in like arcas as @ pro-cracrgent
heybicide. Two to thres pints per gere, weoll-mixed with
water and agitated durtng spraying, should b2 applied. The
heylucide should be mixed with water and sprayed at a
minimurm of 15 gellons per acre, Lither boom or hand-held
spraver applications are peronizsalde.
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Herbicides applied dirgetly 1o the seedbed are alzo
availabbe, Serme are available Mor pre-emcreent and post-
emergent control in coniferous steck. Posl-enetgent ber-
bicides for application to hardwood and deciduous species
are Jifficult to ideotify and procure, aithough reseacch is
rapidly producing selective herbicides.

Dacthal W TE, ot other formulations of Dacthal, con-
sisling of dinosch (dimethyl tetrachlora terephihale) ase
guecllent for pre-emergent control of waed seads in com-
Herous and decidoous seedling beds. Dacihal W75 shoeald
pe applicd to weed-frae seadbeds at the rate af 12 to 15
pounds acteal material v 20 w30 gallons of waler pur
acre. lncorporation by the addition of 34 inch to %% inch af
watzr by icrigarion is supgested. Further disturbanee of the
ol acca is not recotmended.

Ooal 2B i an exccllent herbicide Cor applicaiion to
canifercus seedbeds. Action is Both pro-emecgenl and
post-emerrenl, Seedbeds shoold nol be sprayed wotil seerl-
Lirgs ace at least five weeks old, Pre-cmergent applicalions
should consist of 1 1o 4 pints af Geal mixed wigh 2 gallons
of waler per acre. Post-émergent apmication: should be
dome afler weads arc four inehe 130l and at the rate of 1o
T pints per avee in 20 gallons of water.

Sincee herbicides are expensive an a pec-galon Basis,
the aumber of weeds present will dictate the method, the
herhieide to use amd whether the ese of herbicides s
eeonantical, The cime of vear will alzo be influendial. Inthe
spring of the year, with @ conndctely weed-free seedbed
wred, application of @ pre-cmergent herbicids to all 2eedhed
aveas and adjacent areds would be eponomical. Fall of the
yeat or late summer would also be a propitious time for
sucly applicacion should the same conditions exis.

In spite of the cxcellent weed canteol avadable with
varows herbicides, sotne hand weeding witl he nocessarny.
Following application of & pre-emergent 01 post-emerget
herbicicde, a few weeds will persist aod these should be
retnoved by hand immediately, prior to seed formation.
Hamd weeding shauld include comptete removal of weed
raots and stem, plocing them i a bucket or other tight
cotttainer gnd removing the container ftom the peneral
socdbed area. The ability of weeds 1o eesuscitate when pull-
ad andd left i nuesery paths or in the seedbed acea i

phenomenal,
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Chapter Four

Seedling Harvest and Distribution

Iovenlary of Nursery Secdbals -

Inventtory of nursery seedbeds 15 an exacting opera-
tion,as the 1oral sales and disposition of much of the
available planting stock depend on the accoraey of the in-
wentory fipures ment to (he Ceatral Qtfice. Inventory is
sreonninared by computer, but the dala must be reasonably
accurate initially, Monitoring the inventory helps 1o kesp
the puhlic aware of what swock 15 available and gives the
nurseTy superintendent an indication of species demands,

Hince the composition of specics and sge classes af
Hanting stock produced ar the margery (5 nod uriform, i i&
Jillcult 1o develop standardized inventary proccdurnes.

Conifers are grosyan Lo the e o twig-yoar age class,
and hardwaods and wildlife shrubs genecally ave lifted as
year-old seock. Ohver 50 dilferent species are prodoced,
Sonme are sown with the Whitfigld Eight-row Mersery
Seeder, some are beoadeast on the spedbed surface with the
Gandy Four-foot Fortilizer Spresder, sone ars seeded with
the (Moncriel) Seeder and athors are simply sove by hand
in Murrows. This tends (o cAnse sovere variations o seedied
dengitics, which ace evident in (he sgmple count daken at
inventory time,

The fallcnving must be 1aken inle consideration before
invenhory 15 undertaken;

1. Each species, age <Jass and geographic sead sounce
muzl be considored a separate iavenioTy.

2. Separare sglimates most be developed if there ars
variations stch as scoding time (fall or spring},
seed permiiastion eroentapge, =i danagerncot
praciice ot any ather factor which will ¢avsc in-
dividual beds ot groups of bueds ro be dilferent
feom the standpoint of seedbed density, wniformi-
ty or general secdling guality.

The first considecat v 15 the tumber of sample counts
per secdberl, age class, species, cto. A sample counl don-
23805 of counting all the seedlings within & randomky
selected ope-foot by four-fool section. The wminineum
number of sample cownts per scedbed 15 three, when 1500 or
tare like seedbeds ace inventocied, The wmber of sample
counts per seetlbed increases tapidiy es the nomber of
geadbeds declines. The Soulhsrn Forest Experiment Sta-
ton recomcends 80 sample counts For one seedbed 4 foot
X {0y oot containing 50,000 {eees, IF 100 sech sced beds are
inventoried, anly 400 sample counts should be taken, or
fowr per secdbed. The Lake States BExperiment Statiom
recoinmends LT szmple counls (L5 feet X 4 foql) for one
M} Toot seedbed 2nd one sample per bed if you heve 50 or
mare like seedbeds, The Cnrario Rescarch Report 433,
Movermnber, 1953, recommends 169 sample counts (F foot X
d feed) for one sesdbed apnroximaccly 240 fee long, The
aumber of sample counls ceniains essentiafly he same,
with five sample cownts per bed recommended [or 40 Deds
(200 contt total) ar 240 food lenglh.

The samnpling ohjaclive at the nursercy 15 3 percent ac-
aracy. Accuracy of the sample s judged using a 85 per-
cont conlidence interral under a **Studen T disteilaion
curve, We want to be 95 percent condident that the trus
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averige secdling count of all scedbed sample plows Falls
within a mnee of rulues no greacer nor tess than 5 pereent
of the estimated average compnted from a meote limited
number af secdhed sarmple plots.

The method reguited ta compuie confidency ntervals
and samplite recuracy con be found inoany basic statistics
texthiook. Procedures are also ourlined in these extbhonks
Tor determining how many additional samples are Tegquired
ta oblain ¢he desiced acowrmcy when the original sample
count i5 100 adequate.

Yarigus methods have been advocated for the deeer-
nynation af sasmple point locztions in the seedbed, The Tul-
ly random sample probably weold be best statislically. But
since none of the seedbeds ave the same leag, neither 1he
stratificd randem nor random oelhods are used, Syseent-
atic sanpling points is (e most cEbicien alternative For the
IPNESETY.

The total lengeh of all sesidbeds in {he arca 1o be inven-
rewied determines the olal pumber of sample counts, The
rotal length of all ssedbeds divided by the oumber of san-
ple counis determings the wniform spacing between samiple
counte. A randomn start is used 1o hegin nlacemenl of the
first frame. From this point, cach frams 13 placed at
uhifarm spacing bedween szmple counts. A randanm star is
weed Lo hegin placement of the first [rame, From this
point, cach frame is Maced al wadiform spacing, Sarying
aver the spacing from bed 1o bed. 16 the end ol the scedbed
does not Ht the spacing, the balance of the spacing 18 car-
ried ovay o the rexl seedbed and the spasing continuad, In
order 10 avoid bias, persagnel are instrucled 40 place dhe
[rame at the appointed sample point, wilhaut peying A
1ion o the seedbed. Counting of the sample is Lthen begun.

Counting of seedlings requires personncl knesvledgs-
able abour 1he grading operations and the limis paged on
eacly spocics cogacding caliper, height, etc., as only plant-
alle soedlings are inciuded in the actual eount.

Merthods liave Teen seggested whereby the ol
numbeT of seedlings in the frame ace counted and then A
determination of he percentage of plantable seeds ic
made. The counting frame has 10 marks inscribed on one
side and the tree pearest 10 ach individual mark is graded
as to it Mantability ar cull facvsr, Eventoally, & plantabili-
Iy peccentags i apphied 1o the gross imventory (o delermine
[aad innventory,

With the placermsnr of 3 computer lerminal =¢ the
Irutsery, the computations neocessary W detertune the aoe
euracy of uan inveniory will become a simpic matter. Each
invenrary hep can be apalyzed statisticslly and clianges
made, i necessaty, 1o bring ¢he final figures within the
& 5 peccent accuracy desiced.

Deferrsinailon of Docmaney

At this time, dormancy i3 not & scientific nieasure-
ment, although varions instruments are available which
will help in dormancy determanation. The *“Sqoare Wave
Generator’t st ofher instruments under study are based
an the eloetrical resistance of plant tizsues prior W and



aiter dormancy, tMost mocharical msbods are in the
research siage at thix time, therefore it i& wp @ the
nurserynlEn (o judpe the characteristics of dormancy.
Dormancy normally follows ohe or more killing
feests, The following charaeteristics of dermant planting
seock will aid i he determination of dormancy, although
senre wincer hardy species will nog tollow e pariern:

1. Deciduous species will Iose leaves, either zradual-
Iy, Toblowing & serics of liahl Erosts, or rapidiy,
[ollgwing a single heavy Trost. The averags date of
the first killing frost in the Licking area is Ooiober
20. Killing frosts have been experienced ag carly as
September 20 and as laie a5 Movesmber 10,
Conifers may or may ool shaw diseoloration
Tollowing a killieg frozt, Shottleaf pine has shown
purpling of the upper nedles, allhough this is nol
a zood indieatsr Cog all conifors. Seadlings pro-
duced from nalive Missouri seed exhilit the fall
purplitig tch mare rapadly than scedlings grovn
from Ackatsas seed sourees,
3. Dormant sesdlines almost invanably show a
broonish-ten, woody stem. Hardwood seedlings
aften are deloliated by 2 killing Frost, Bul may still
presenl a green or light-green siem. Periods a3
short az one week following Jefoliation hawe
chanzed the color Fron geeen 10 brown and have
changerd the fleshy apperrancs: of e sem to a8
waddy ApCarance.
Research i the northern sections af the Uniced
Srates and Canada shows (hat the toots of conifers
must not be clongaing greatly or dormeney has
not arrived, Fine white roais longer than 4 inch
indicare thao conifers are in the active growing
seate and require Tore Lime until dormancy is
reached,
£ There are 4 few hardy specics which will oot
defoliate easily or produce the woody appcaring
gtem entil éxtesme low tompesaiures a6 regched.
Tome, suck s auwrumn alive, will nod defodiate wn-
] temperatures drop as low as 107 F. Flowering
dogwood sotaing & greepish-colorad siemn long intoe
winter, These specics shouldl be avoided &5 dor-
mangy indicators, Black walnut, when propecly
defliated and showing a brown woody stem, ie 2
excellent indicarar of dormancy, Scoetch pine
usually forms an cxoellent [eemingl bod long
before dormancy, but the usoal woody stem and
eoloratign of the stem should be an indicalor of
docmancy, Shordleaf pine, unless submitted e
severe temperatures (10" Fooor helow), dogs not
form the weual termingl bud, but focms a small
rozelte of needles d lien of the bud. Extended
warm peried2 during Tanuary or Febrwary often
wrill cpnze ¢longation of the roseitc. At the conclo-
gipt of this unusual aeowrh, @ new roselle 15 form-
el annd dormancy sgain s relewed.
6. Stoek which will e 1ifted o7 the fall muost be deoc-
mant, ©r sugcessful stordge avey winter 35 ool

possible.

Lifiinz
Afrer planting sioek hecomcs dormant, the nexl chore
is o LiEt alt hardwood stock possible. Canifers, being the
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reost readily Tifted af all the planing stock in the nursecy,
ara usually leit ontil spring, unless eeders Tor fall shipment
are on hand, Seedlings Yifted in the fall most be handlod
carciolly or all hope of shinping a viable seedling the
tollowing spring is lost.

Three machines are available for lifting seedlings—the
plain pursery-built lifier blade with attached fingevs (or
soil break-up, e Mann Saver agitator Lifter; and the John
Desre rwo-row polato digeer, The machines are listed m
the order of their wiilicy, Soil conditions diclale which
maching should be operated, doddy conditions will prace
tceally eluninate the potato dipger. Slightly wet sails are
traversed ceadily by the Mann Saver Liller, although the
amount of $0i] removed from the zeedling rools may be
minimal. in coses where seadlings must be Lifted from soil
so wel a3 10 be called slime, the puegery-luilt lifter blade
with finpers 15 the only alternative,

The oprimum depth to run the Jifter blade iz deep
gnonzh o go bensath all seedling raots, thereby nol prane
ing by poets, Care must be usken and irizls conducted 10
make cecrain that the blade is set properly, as too deep a
setting wilk result in poor agitation and Liols breakup of the
eoil sorrounding the root syslems, Oteal damege may
pesult when cmployess attempt (o remove il frotn the
seecdling. Fing, fibrows ool can be severcly dammged,
greatly reducing chanees for surdval, 1 some insRngcs, it
1Ay be herter to toar prune 23 percend of the ronl gyY5En
in prder to propeely agitare the sail and protect the fibrous
0ais.

As rapidly as seedlings are lified, they shautd be pack-
red 1ightly into 2 container with (e eeat gysiem in the bot-
tomn and scedling tops in e vertical position. Ag o
Lainers ace filled, they should be picked up by 1he retricving
crew gnd taken to the cold-starage plant, or to the packing
building [or immediate gradiog and counging. Seedlings
which wilk not be graded and ¢ounted within @ few hours
after iNiing, should be kept ia cold storage.

Thier Fecrer-veaes aertertes elipeser @ Y only ogpevade du sodatheely
deg condifaus,




Seedlings defivared (0 cold storage ar (o the packing
bualding for further oparations showld be kepd danip at all
tives, Cacden hoses, sprinkler cons or any other means
avallasle should Le vsed 0 koop seedling coots moist,
Seedlings should not be standing in free water following
lifting or serious root rot and diseases will destroy them.

Seedlings which are delivered eo the pecking buildiog
shoutlil be graded and counted as rapidly as possible 2od
then cemeved to cold stovags imtediale]ly, Seediings which
will be stored over winter should be laken b the latge cold
storage bautlding, Ssadiings which will he baled for ship-
ment in a shore time can be stored in the packior boildiog
cold-storage roct until baled and shipped.

Moisture and humidiy in the cold-storage coomn are
tnaintained larzely by dempening material prior to place-
mient in cald storage and dthen by mainwining fres mowsiure
oty the concrete Noors. This process appeass to provide
adequate litnidicy, as very liftle dryving of Maniing stock
QDCRECS.

Sgedlings showld not be litted or handled puidoors
whap termperacures arc much below frevzing. An ald say-
ing, which is valid, cantions: “'Below 23 (degrees Fl),
they're nat alive.™

Personnel should net be subjected o working in
lenperatuees helow freczing, cxecopt ta accomplish a
specific poal, such as mestng a shipping deadling. Zifua-
tions will arise when aorsery personne] are asked to streteh
their physical endorance to the Llonit, but supesvisory pet-
sommnel should be well aware of (olerable limits.

Grading Scedlinps

The large number of species prown al the fursecy
complicates the standardication of grading, Thetefore, the
foliowing standards will be applicable to most classifica-
ticns of geedlings, but the nurseryman must wee & great
deal of cominon senge in order w0 adapt (o the varicty of
stuations.

Conifarous Stack 140

1. Stem caliper at one inch abows e cool collar
sionld measure a minitown of 2732 inch; 3/32
el would be g Dgrter Larget and would increwse
the quality of planting stock consideraldy.,

2. Tops shouid be 4 minimum of $ inches, bt nag
larger than 12 inches.

3. Rools should be a mivimum of 4 inches, oot
langer ehan [ inches.

£, Top-rool o, derermined by acioal greon
weight, should not be less than 3:1.-

Coniferous Stock 2-0

1. Stemn caliper af ot inch above (he root gollar
shoutd be a minimurm oF 4532 inch, Inceeasing s
to 6532 inch would alsa contribote to the valus of
the planting stock,

2, Tops shoeeld be a minimum of 8§ inches, but not
lucger than 16 inches,

3. Roots should be 2 minimum 10 inches, aol feoger
than L2 inches,

4. Top-rogt ratio, determined by actual green
weight, should not be dess than 3:1.

Hartlwoods 1-0
1. Yuriation o tep grawth of the various hatdwoods
will limoig ihe sbility of the nurseryman 1o 21
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minitum and maxinum standerds. The minimum
leight for peinie plancing stock should be a0 Least
15 inches, but speeics characteristics often will call
Por grading standaeds Delow chis figere. Black
walnyt, ashes, ozks, sycamare, black locast, clms,
catlanwood, nebbercies, Usage-orange, hald
cypress, soft maple, pecan and sweelpum acs easi-
I¥ graded by the shove standacd, #5 thedr aermal
one-year graowth usually reaches chis mininwimm
angd beyond, The maximum Eength is wswzlly dic-
tated By olher restrictions, {Leaath plos girth con-
ngd exoped LG inghes g ship via ihe USS. FPostal
Service, 0 imches lepgth plus sirde for Uiied
Parcel] Service,)

2. Stem ecaliper should b a4 minimum Y dech,
mgasrcd one inch abowe ithe rool collar.

3, RBoorz most be dhe magimnm lengdh 49 prodoce
well-balanced plamting stock, Lifting opecarions
should be caccied oot witly Uie Iiler blade placed
as deen i the secdbed as possible, to cetcicwe sil
roots, Care should be 1aken w asseee thal the
Cibeous rood sysoem af {he plant §5 not desiroyed
by hand pulling the secdbings after the Liftog
opecation. Soik conditions may dictare the yoot
system. Since hardwoods produce varving types of
root systems, from long tap eools 00 diffuse
fibrows systetns, cach specics must be deelt with
on an individoal basis. [F soll conditions {fresziog,
rud, e prevent praper Tifting, o should be
shifted io a section of the aucsery which soay B
prapecly worked.

Baliog

All hacdwoods and deciduous seedlings are counted
and ted inte bunches of 25, whils all coniferouws seedlings
are counted and vied inwe buaches of 50, Sice 15 e prio-
cipal reason For the difference. Hardwonds and deciduaus
seadlings handle, store and bale much more ¢fficiently in
smaller bundkes.

Wihea buadles of praded and counmed seadlings will ba
sipred gver winter, they can be stacked onéo the carts a;
they come frotm the grading fable, genecally with Lthe rocts
tgwerd the center of the cert. Secdlings should beoweettced
thorouphly while betog coumted and stacked, and tien
nlaced in ¢old siorage. Adding one of the super absorhant
hydeolized starch materials o the warer beforg werting the
TO003 ApPeats 1o imprave the condition of stock which iz
siored over winter.

Ealng of the cowared burches s comeolled by a
liting of maximom-sized bales, developed over the years
ar (e most converdenl-sized bals al each indeadual
spccics, and also the most convenicnt size 2nd weight to fit
the calegories demanded by e LS, Postal Service and
Linited Parcel Secvice. U3, Postal Service cegulations will
It allow a packaze 10 exeeed M) pawnds or 100 inches in
combined gieel and length, The rowad nutmber of parcels
shipped to eny individeal at any one time is oot limited,
Uaited Parcel Secvice cegolations will not allow an in-
dividual package to exoeed 50 pound;, or the combined
gicth and leagih to excesd 90 inches, In some ouier states,
UPS limiis che cotal amount shipped o0 one petson in one
day to 100 pounds and this must be checked should an out-
oi-sizre shipitent be necessary,
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Heave-erade paper, reinfarced with an tnnet laver of
asphalt asd glass sceiny which i catler muizluce resislant,
normally is used for packaging. The jelly-roll type bale is
usadl with all erdecs, Maximun-siced balez are slaried with
pak slats and banded with stec] banding, machines. Emailer
bales arve ted by haod with heavy twins, An Instraction
card explaining care of the seadlings and plantiong methods
is inciuded. Packaging mediom iz well dampensd (hut nol
dripping wet) sphagonum mass. As the scedlings are placed
on the baling table, & spray nozzle over (he table sprays the
pools prict 4o e wop [ayer of woss Deiog pul it posilion,
and the bale is rolled up for tving and strapping.

Eredling Storage Prior to $hipmeot

Seedlings are stoued al zeveral stagss prior o Deing
shipped to the costomer—immediately atter litting, atter
ptading, counong or packing o bundles of 235 or 50, ot
after bring baled incg 7 specific order o be shipped within
rhe mexr day of two, Some are stored Tor only a day, orlets
firr sewerdl enihy over the winter.

Secdlings stored the longesi are generally thaosc that
have been praded, counted aad bundled, but not babed, A
(AR, desigharing species, number om the care and date of
placernent i cold stecage should be fiomly attached,
Totals of all such planting maierial showld e kept by ong
parsann and piven 1o the packing building Porgnan at the
clase af cach wark day, The packing building clerk eniets
these totals om a ledeer, hsting the nuttber of each species
graded that «ate and carrying a wtal graded and counted
to date. The packing building ledger 35 uvseful to the
Tocensaod in determining the amount of eacl species ready
for shipment and 5 also wsetinl at season's cnd in dedernein-
ity the toral aumber of sach species sluppsd.

The temperature in the cold stocage building 35 main-
faingd at 32° to 36° F. during storage. Conifers will
tolerale temperaires sdightly below freezing, but research
mndicates thar suels tenmperatares will harm the coot ¢longs-
{iom podential of mogst Yline heedwoods' produced at the
TIECSECY.

The sigrage gt seedlings awver wnnier demands the
Following procedures whiclh are 1ol ezpecially tporland th
shatt-term storage (material baled for shipmeot in che next
day or tang):

L. Carls shonld ool be pushed 20 glose 0 (e wall

that plants fouch the wall, cutling down air cirs
culalion,

2. Carrs shonld be spaced far enawgly apart g0 allow
air circulanon betwsen carts,

3. Baled plants, placed on cards or palles, shiould noe
be placed next 1o the wall, or be stacked in congasl
with each other, ATl bales should be well stickered,
allowing complete air circolation betweon gach
bale. Profruding zeedlings, 2z belween carts ar
patlets, should never touwch ar gome in gontact
with any item which will deter complele ae cie-
colation,

4, Zmall packages, such as those wssoriated with the
“Epecial Bundles" Iisted o (e ooder blank, may
b made op in advence snd storcd 1ncl shipment.
Thase zhould aol be stered on carts or pallets
without separaigrs. The carr Tatlkheads have
lareeal bacs which can be vsed o build shelf-Lype
seprararars, Macking these packares over one foot
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in depth shiould be avolded, unless the tmaterial
will b shipped i a shoct vime. Long-lern storage
will reselt in deterioration of the bundles, caused
mainly by molds and mildews, unless sepacated in-
b thin laycrs. : . .

5. Doring uhe snaceciad placed in cold stocope will
tlgw the necscryman e pegctice *Sfiest im, Jirst
aul”’ when shipping begins,

Distribuilon

Tres and shrob distribucion has Deen o lecized,
meking the bookkecping sunple and streamlined tor
RLUCSETY personmte],

Crder biands are available o e senecal public about
Movermber 15 éach vear. The order Blank iz revised each
shilpping scason and s wsable for only one sedson. The
customer gets a 155t of seedlimgs available for the current
year and the price, The winitum ocder for ezch individyeal
species is 200, Orders for less than 200, in prouns of 50
seedlings, ace charged at the 200 rale, The cestanter has a
choice of delivery method, eilher pickup a1 che narsery.or
prepaid shipping charges arc incloded in the otiginal
guoted price of the seedlings, and dhe shipping address can
be Jillereat from the customcr®s mailing Address,

Shipping dawws are fisted on (he order blank, and onlr
these dates ace reeognized by the computér as valid.
Custoners requesting mvalid shipping dats will be given
the next valid shipping date, and will be aoified of the
clkimpe. Shipping begine about the middle of Falruary #od
ends abowt the middle of May, Each month has various
snpping dates which are those mose often desired. Several
shipping daecs ave entersd innto e computer for special
programes, bud are not listed on the opder blank, Field sec-
vica orders, due to thelr complaxily, are scheduled on
Thursdays only, A specal dale 35 emerad for distribotion
aof Athor Day Seedling Bundles 1o 2lementary schools in
the state.

An exataple of 1he shipping schedules fistod on the
arder bleak for spring of [983 05 included Below:

February 9-14-16-22 - 23

bIatch -2-9-8-9-16-21-23-28-29.30
April F-6-H-12-13-19.26
lay 3-d-M1.]7

1. Rewiews address

2, Reviews ““Shipping Dare™ and ""Coundy where
trece are to be plantod,**

3. Completes "“O[hGee Use Oaly™ arca on order
form. (Special poding for vatious iypes of
cusiodmer use of planting stock.}

q. ?tamp& “"Reczived atd Dale Eecgived™ on order

oL,

5. Mampes stquential number (fiseal numberd on
order form.

6, Batches order forms for the day and sends Dateh
to Bxata Entey for processiog.

Lie orker to coduce the possibility of errars in compula-
tions, billing is not done unless the computer inventory List
of epeaics 15 valid. Teems available are billed and items dhat
arc sold out are marked “'Sald Oul' oo the Acknowledge-
ment Card, The Acknewledssment Cacd bas g detachable



sectian which meludes the customer's fiscal mumber and
the aroount duc. Lipen reecipt of Lhiz card, customers send
a persehal check of motey erder For (he Anouit due to e
Trepartment's Fiscal Section in Jeffecson City, The com-
poter emdey af paytoent will free (e ovder for printing on
(e propay shiprend list,
o As Lhe daaly badchies avs entered, a listing of all ordets
is produced by seguentisl fiscal number. Eists of canceled
arders ang shipping date changes 3lsg are prodoced. All
shipping date changes wre advanced to the aext valid ship-
peag dare atematically. IF the custemer wishes to chiange
this shipping date, a request must be forwarded to the Data
Enutry Unit at least 19 woerking days prior 2 the shipping
date tequested. Changes also cen be made by telephone,
although the request must precede the actual shipping duee
by several days.

Tien working days prior to the first shipping date, angd
weekly thereafter, the following repotts are generated ot
distribulion to the nursery.

1. A list of the total number of seedlings of each
specltes cequired 0 FIIl orders on thal shipping
date. Ocders for Parcel Post and United Parcel
Service are combingd, with the nutnber of saed-
lings required For  owrsery  pickup  reporred
separately, Thiz 13 zeterally refeteed o as the
“cheat sheet' by the loroman, 35 it aids com-
ridecably in planning lifting schedules prioc (o (he
shipping date,

2. Copies of the customer order lige for each shipping
date, separnted ioto three culeporics—Parcel Post,
[oited Parcel or norsery pickup. Bach list fs
alplabencal, aomibered oa the cight-hand side se-
quentially, beginming with nuniber ane for each
shipinent category. This nember corresponds to
the aumber printed on shipping tags. The Uniced
Piarcczl bist cootains the UPS zooe for cach
eustamer, aod each list ends witl the todal umber
of shipping tags printed {bales), which is useful
whe the shipimenl iz picked up by the UPS driver.
Croc copy of thiz printout, marked Wil the wejght
of each indivedual bale, 15 piven o UPS a¢ the Lime
of pickun and ig the basiz for balling.

3. Ao alphabetical list of all costormer orders. Thig
list comteins fiscal number 2nd payvment statusz, I
pravides g ¢rogss-refevence for individoal ordecs
and nousl be updated weekly,

4, Customer fizcol number Ust, numericelly arraoged
for easy reforral Lo iodividual orders. This repoert
15 prepaved as the individual orders are entered by
data processing and iz added 10 the preceding
surnecical Lizling.

3. A seedling invemtory report, which shows the
stz of nll species lizied for disir/buidan. Number
of seedlings sold ar obligated and the number of
cach remaining for distribution 15 included on this
Tapart.

4. Tree shipping tags for each hale to be shipped, on
cach shipping date. The tag  mcludes the
cstomer 's name, addrgss, amount of czch spocics
of seedling to be included i tee bals, te method
and dare of shipment, Zin Code and the oumber
originally assigaed i the customer ordet List. This
number 15 the one which genecally indicates in

L

what sequence seedlings were shipped (a5 opposed
o 1he fizcal number which indicates in what se-
quence orders were recoived), UPS shipping tags
al:re bear the UUPS Shipper's Mumber and the
Felease Mumber (a UPS dreiver can leave the bales
av the costoimet's vesidence without having the
ciztomer's signaturgd. Shipping tugs can be l:J:Irl-
lated by the computer in any arrangement consis-
Lene with the desires of he nursetviatan. All (ags
comtgining ooly onc species can be  slacked
together. This will relieve packing building per-
gaaee] frorm the chore of scparsiing individusl
species into stacks for efficient opecation of the
baling vroom, Mixed Bales can be arranged in the
order hest suited to the shipping opecation.

As the weekly dedivery of the abowve feports ace receive
ed al the nwcsery, a copy of the printeut of Parce]l Post
elnpeoenes for each date is delivered to the postmaster at
Licking, & copy is sont to the packing building foreman
and 1he remaining copies ave relaited al the nuesery officc
on permanent file. Shipping tags aleo are sent 3 the pack-
ing buwilding foreman. Two copies of the printgul of TIPS
shipments for cach date are delivered o the gacking
building foreman, along with perlinenr shipping {3gs. A
copy of the “Trees by Shipment™ list (cheat sheer) is
delivered to the packing building foreman, which alerts the
foreman o lhe voliime of each spectes which must be
lifted, graded and counied to fill ¢the orders on each ship-
Ting date.

A copy af (he **Seedling inventory Report™ is rotain-
ed at the nursery office Por general infortmanon regatding
the nurabet of each specics available for sale, gencral
disposition of alloeed planc: and Special Bundles. The copy
of the additional “fiszal number™ list is added to the
preceding cepocrs, Tlus tmerical listing i invaleable for
checking individual ordsers, expecially when ihe figcal
twnber is available. An updated alphabeticel list of
customers is received weekly at 1the nursery office, Tlas List
i avaluable i ceosg-referencing indivigusl grders, as the
fiscal nuember, paymend status and vacious olilter data are
included,

Upon recaipt of the pertinent focoms and shipping tegs,
the nurseryman and the packing building loteman proceod
with lifting, grading and counting of the various seedlings
necded do Jill ordets, As (he seedlings Leconte avalable,
the special bundles required will be baled and plaged in
cold storage vnol needed. )

In the interim, the packing building ¢lcek; soparates alf
of 1he shipping 1ags far each shipiment date, places eaclhiwg
into a sali-adhesive plastic envelope, pleces & metal cyvelet
in the left hand portion of the envelope and hangs the 1ags
for cach spocics on & scparaie pee board, Whepe tags con-
fain mote than one species, each rag is assighed (0 o peg
Tased on which of itz species will be shipped in the beaznt
amount on that date. For example, if the printogts indicale
that a total of 500 pecans will be shipped that date and that
iz the smesilest number of any sprcies baing shipped aut
thar Jday, all af the mixed ags with pecan will be soried
First and hung on onc pce.

b the baling room, carts are brouvght from cold
storage based on the amounc: needed for that dale, Spaciss
lo be shipped m the least mnount are brought out Frse.
Ocders are prepared by working on the sct of L2gs from the
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Mirst peg, then ehe scoond, ctc. This method atlows an 2n-
tire cact of one 2pecies 10 be cemoved 25 5000 as Lie Mest sal
of ¢aas are completed, then & socond as the second sct of
tage aoe completed, and 50 on. The Parce] Post orders are
prepared First, becavse the ordecs are delivered to the Post
Office in eacly moming oo e shippiog date. Usmired
Parpgl Scrvice grders are prepared next, as these arc picked
up by Uhiced [Facesl trucks and semi=trailers in early after-
aoon. Pickup orders are never baled ealil the costomer ap-
pears for the ordet, unless the order (s Jacge, 2nd then only
by pre-wrrangement with the aursécyman,

A8 bales leave {he haling table, (he proper shipping (zg
iz sttached and the babe s weighed, The weight is cecorded
on the bale with an indelible blzck marker, and on {he
sitipping list. The shipping clerk must make certain that all
etk ordlered by the custamer are included, In the case of
UPE shipments, one copy of the UPE shipping list, with
the weight of cach bale recorded Iegibly, is piven to the
DTS driver. The printowet inclpdes the TIPS zong, the
weight of cach bale shipped and the total number of bales
thipped ot thar dade cotnpuder generated and Listed a5 the
total number of shipping Lags printed for Lthat shipmene).
The pritowl iz sighed by the slupping clerk, A Juplicate
gopy 15 retained for oursery files and substantizics the ship-
ping of individual ordecs. UPS uses the printowr [or bll-
ing. As UPS orders are checked theough, the bales are
stacked on 3 cold storage hand truck and placed in cold
stovage, Each hand eruck is cleatly marked LIPS and in-
clades the shipping datg.

Parcel Pogl shipmenis are headled in the 2ame nan-
ter, with cach bale macked wilh the weight and checked

off the shlpping printout Por that date. Weight i3 also
regorded on Lhe shipping printout {one copy) and the print.
out ratained in the nursery files for proof of shipmeant, The
Fost Office agoents (he marked weighe on each bundle ar
bale for computing total charges due for that shippiog
date. A trugt fund is maintansd af the Licking Post Office
1o cover these charees and a daily repart of monies expend-
cf and halance remaining ave peovided he nurseryman. As
Parcet Post shipments are checked off the shipping pricat-
aud, the balss are placed into Post Office supplicd canvas
hampers o1 wheels which are clearly marked PT and in-
clude the ghipping date, The hampers ace placed in cold
storaze.

The Licking Post Office 18 very cooperative in hand-
linig s lacge seasonal shipment. In trade for our weighing
of cach bale, the postmaster arranges our shipnients inlo
individual iampers for each Zip Code included in the ghipe
ment. The pre-dedivered shipping list foe that shipping date
enables him oo arrange Bor ¢xtva labor if needed, and o an-
range for the proper number of Iungers W be on hand for
Jisposition of the shipaenl. As the individvual hampers £ili-
ad witly seedling bales are 10 be delivered to the same Zip
Code deslipation, iU is nol necessacy For these hampers to
be processed throwgh a Post OFfice Discrilucion Centes.

Each Isuniper s delivered dircctly to the designated Post
Office, theeehy awoiding a per-package charge, which
would be ettlorced o the shipmeat; were not handled o
this mvanner, Total cooperation between the loeal
nostraster and the oursery results in reduged shipping
clearges Por the shipping stason,

Records

Budgetary Conirol

Early in Januacy <ach wear, & proposed budget s
prepared iy the necsetyman, requesting funds for Uue cont-
ing fiscal veur, which beging July 1 and tuns through Jung
11 the following vear. The request includes funds for hour-
Ir labor, operalions, repat and replatement, The funds
for permanent and term emplovess nesd nol be itcluded in
the request, as these are budgeled scparately from a
Division-wise administcative zocount. Funds for capiral
improvements ace ol mmcladed, az these Are budgeted from

a Department-wide aceount, Although the Nuiads for (hese
aceounts are not requested i the aortery budget, they arc
included in all nursery cost aoeonnting proceduras bo dalar-
rrunie tokal prograce ¢ost for the fiscat vear. & copy of &
typics! proposcd budget 35 iecleded, Funds may hot
necessarily be granted in the amount requested, although
the nursery Iias fared quile well over the yeacs. Maoderation
on the part of (he nurserymion a0d pre-plaoning whith ehe
ilursery supervisor are the key to sweecesshll budget e
quesks.

Typical Budget Regquest G.OW. Nursery

PERSCGNAL SERVICE

Tamporary
Teeding Q600 hrs @ 342/ hr, 5 32,8320
Grzding LE00 hrs @ 3,357, 5360000
Lifting 15300 hrs @ 3.42/Fr. 5232605
Baling &
Shipping EE0 b @ 34205 hr, 1313500
Temparery Labor Total % 15188100



Operations

Lititltles
Electricity § ES0.00/manth $ T A00.00
Telephone 160.00/manth & mos. 980,00
Propans &,.000.00
Trash Hauling B00.00
’ LHilities sub-tatal 3 15,560.00
Shipping
® Pastage & 20,000.00
United Parcel Service 0D
Zhippirg sub-togal % B0,000.00
Grading. Baling and Shipping Supplice
2aling Faper
200 rols 20,000 yds) 2 fest 5 3.400.00
0 ralls 430,000 yiis) 3 feet 7 500
Tarca Sorl: 23 - 458 drums @ 15693 452500
. Baling Twine
; Single-sod BHE 1650 b resls B0
i hulii-and 15008 380 Hy recls 1,216.00
Prass an Envelopes  30M 0000
pztal Evelsts 70000
Baling Slats
7. 200 bd ft @ 51500
3 e 4000 b Ft @ 150/ . SRR
Flagtic Gags d il
I o 48" 204 BR0.O0H
24" w 36T G AG0.00
g x 16 1M E0.CO
Labels for lmprinter SO0 450.00
: Grading, Shipping, Baling Supply sub-total 5 21.540.00
. Zoll Treatment. Planting and Lifting Supplles
; Agil and 3eed Testing T
| Ferlilizer 30T 6, 60000
J Cover Crop Sead 40000
: Methyl Bromice 5032 @ 3075/ 3,7850.00
i Plastic Tarp <} 3300 ralls 1 mil @ 48500/ 3.400.00
Mulch for Hydrozeedsr B4T - 10, 260.00
i Plagtic Tubs for lifting 250 & 312.00 esch 3,000,000
: Insecticides '
s Oiazinen B gal @ 534,807 Gal 1PR.00
i Fungicides
{ wanzale b ¥ b @ 3265710 13503
"y subdue  Jogal @ 81.33.00/gal G700}
i Banlare 10401k @ 511,080 1,200.00
) Captars B0 b @ $1.75/ 0 ’ 2000 0
i Herbicidas
; Dacthal 56 308 306008
- Roungun 20 gal @ 57E.80 gal 160000
Goal 75 gal @ 558,00/ gal 1 60,00
Dual 10 gal & #4375/ gal AEAEEY
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Pesticide: Additives

Sodl Treatenen, F‘Iar‘]iing ard Lifting
Supplins sub-atal

éaad

Black Whalrur

Pecan

0. Fed Qzk

Fin Crak

Tulip-popiar
Sweetgum

White Clak

Hackbeiry

Hazalruk

Green Ash

Vithite sk

Theerless Honeviocust
Sysamore

Rrer Birch

Black Looust
Manking Cherry
Taranan Honevsuckle
Bush Honeysuckla
Aussian Olive
Uzage-mangs

Lilaz

Crovwn Yetch
Aromatic Sumac
Chickassw Plum
Cpveny Hawkniorn
Washington Hawtharn
Siberian Elm
Highbush Cranberry
Conapeaster
Shortlaaf Firne
Austrizn Pine

Scotch Pina [Balgiand
aeatch Pine IFrench)
White Pine {Sauthern)
Jack Pine

E. RBegdoedar

Bald Cypress

esp, Japonich

S hellbark . Hickaay
Shagbark Hickory
Had Fina

Eatlally Fine

SO b
00 b
2800 1
2200 |h
73 (b
20 1
2001 B
24 1k
o I
b
b
G b
40 b
B Ik
B0 b
EQ Iy
20 b
40 b
B0 1B
g0 15
a0
alh
b
200 1o
251
40 1h
&1
&b
20 b
1000 The
Th b
3 1b
125 |k
400 |k
b Ik
25 1b
00 |k
25 b
00
200 |k
20 b
100 1k

1.0
1.15
1.0%
1,10
4,20
000
1,10
16,00
5RO
4,E0
4.25
600
600

500
1500
15.00)

6.00

5.0
12.%0
2500
24,00
A2.00
1k
1000
18.00

1t1 F
J6,CH
20,00
12.00
Ed.GO
55,00

8500
1750
750
.00

1.0
110.00
2800

Local Ssad Purchazaz Othar than Black Walnut

Becidegus Hplly
Redbud
Cogwood

E. fed Coday

2001 b
B0 1h
800 1h
8O0 (b

2.00
1.00
1.0
2.8}

Seed sub-1atal

" 280.00

§ S7,BA0.00

5,000,100
(TR AREN
2,.500.00
2.750.00
3, 187, B0

I ED:I 00
78000
27500
22500
12780
.00
250 00
TEE00
LN
TE0.O0

"G00
000
000
B25.00
0000
120000

1,120.60

FELEVEEY]
28000
10,00
10000
g2 ED
TG0

B0, 000 00
B00_C0
380000
g,375.00
14,0000

1,633.00
433 54

3,750,000
175,00
TN
00,00

& 20000

ERTENELY

A00.00
HL0.00
E0Q.00
1.400.00

308.100.00



Cither Dperational Items

24w 16 Paat Tubs 200 @ 4.745

2 gat Pleztic otz 500 @ 0,474

Papes loweels, toilet tissue, Lrooms,
cleanars, first &id supplies, e

Trawal

Uniigorm Allcwance

Personal protective clathing and suppligs
Hard Taals

Grading by Rolla Area Shaltered Workshop

hagintenance &f Yehicles, tragtars, and machinery

Maintenance of purmps, irigation system cold
zigrage planis, elc,

sb-total

QOPERATIONS TOTAL

& Q5000

250,00

1.51.00
2,00K.00
1,600

FiF R
1, 2000
GRUEAREE
&, 000,00

£,000.00
2635000

£ 238,700.00

REPAIR AND REPLACEMENT

Buildings and Grounds

Sugplie: and Materials for maintenance of
fouiesn structures

Equiprent
Replacamsnt
Ta renlzce 1967 BED oliver trector with
an fike horsepowesr
Replece ¥ Ton Ford pick-up
Replace worln-oul & rotany mower

12,000,080
E'|':H:H::I':H}
1,200,500

To eeplace Madel B0 Econommy labal imprinter
with maoee effigient and wversatile todel 300
freplace wornoui Sasmeyer Tying Maghing

Repatr parts
Machinary, wehicles, and tractors
Fumps, caalers, irrigation systams

Repair and Replzoament Toea

2,500,00
3,000

PRLLTRLY
1,0H3.0K]

L 2590000

Grand Tetal [Exchides Permanant

ard Tormm Salariest

A printoat of the entire budged, dishursement gnd
balarce remaimitg in exch caregory b5 provided o the
nutseryTaan af the end of each monch, There is 3 ome Jag
betweeth subtoittal of inwodces and olier  paymeot
documents, which does not allow the printout to provide
an up Lo dats statcment of actual expenditarccs. For this
rewson, [edaces are muinined et the rursery office, to
cover daily submiital of inwodices, payeolls, ew. The
nucsery ledger book is maintained at three levals:

1. A budgetary breakdown of expendiures, which
contains the following columns: Supervision
(salaries of pecosanent employees); Hourly Lebor;
Tree [mprovement; ENtElitics; Travel; bisc. {soap,
windgw cleangrs, ¢te ), Packing materials; Seed,
Fettilizer and Chemicals, Mamtenance; Capilal
Improvements; Postage gnd Tnited Pargel Ser.

d7

& 427 481.00

vice, and “'Other Funds*' {rapairs by central repaic
shop, etc., for which Mursery Funds are not ex-
pended, b 00315 are recotded.)

The ledger is especially wseful 1o the dvrsecyman at budgst
preparation Ume. Recording invoises as processed 18 also
valuable for tracing sccounts payable and for tracing
origioal invoices 1o deteratite the aclual wetns included an
the Invoieg.

A second ledger 15 madntaloed for derettmining the ¢osc
por 1,00 seediings produced, The ledger has columns for
the Molowing items:

I. 14 Pine
2. 24 Pine
3. 34 Pine
d. Hardwoods



Wilcllife Trees and Shrubs
{rperations
Timtber dManagemear

Tree lmprovement Praject

BN

Leeans wihticl have general planing stock applications
are charged to the operations eoluome. Chemicals, ler-
tihizers, electcicity, wlephone, Tuels for leating, mador
vehicle fucl gnd packaging matecial are all thess type of
Herns, Ay itens whicl may be directly charged (0 3 spegific
colunm is 30 chatged, For example, pine seed, purchaseorl
or callected lacally, is chuacged to "' 10 Pine™" Acoros are
charged o "Hardwoods."™ Laboe 15 charged fo the ap-
plicable category as W i expended, Opsralions expens
ditures are alloted to the varous calegories of plantng
stock sccording to the sguare footage cach catepory oc-
cupics in the nurscey at the berinning of the fiscal year. IT
14 pane oceupied 30 pereent of all nursery bed space, 30
pereent of all operations expenditores would be charged (o
1] 1ine,

A third ledger is maiotained on & daily basis, for
deteermamtig ol bly Jabar costs, The nursery foreman, at
the close of eacly working Jday, furnishes the aorsery glerk
with a total number of muen-days worked that day, (perna-
nemt personnel geeluded). These figures are broken down,
ingofar as possible, into the number of man-days spent i
each planting stack category (140 pine, o). At month's
end, the 1ot pumber of man-days of labor expended (s
divided into (he total dollacs speat, to determine the cost
por man-day (erm and houely personnel) The metnber of
man-days spenl o the mdividoal categorics of planting
stock is determined foc the coeonsth anil careied forward In
the Tedger. Supervisory costs, ossentially permanent pec-
sounel, arc always considered to be an apecationsl asst and
ate divided cach manth, sccording te the percentarss
assigned by area.

Ad the end of the fiscal year, the ledaer condaining all
costs assizned ra the variows cateporivs of planting seock, i3
vscd oo dedermaeng getoial coses per 1,000 plunts produced.
The amual computer printoud, the packing building ledeer
of secdlings graded and counted, he inventory of 1-0
planting stock o be hedd over for 2-0 planting stock, the
sutploz stock, etc., are Al balenced to deteeming tooal pros
duwition for that year.

The cost of 2-0 pine §s found by adding the costs in-
curead dozing 1he outvent season, plos the cost of 1-0 pine
far the préviows seawo, The cost of 3.0 pine would be the
cagt ineurred in ¢he qurcend season, pius che aost of 2-0 pine
the previous season, plus the cost of 1-0 pine (WO $eas50ns
priar, .

Pest.Control Records

A recurd ot all pest-coniral applications rwst be kepr,
RKepotis are necassary 1o stals and federal olfices responsi-
ble for the cootcol of the vardous pesticides which may
have an effect i e 1o0al envircamnent. Unless these
eecords are ceadily available, for ceporting and for visual
inspection, 4n accurate statement of pesticide usage woubd
ke impossilie. The following shaowld e eecoeded as
pesticides are applisd:

L. Trade Mame, sciemtific name snd EFA cogistra-

tion mmber, (acget pest and hosr specias,
2. Dilunion #ale,

4%

Arca treated (hlock, unit and bed number, if ap-
plicable.)

Agreage Treared,

Total mnount of pesticide in this applicarion. fac-
Laal)

Merhod of application (spray rig, pandy spreader,
ehe.)

Date and Lime of application.

Fal

Daily Diary of Nuesery Opecalions

M dladly diacy skeeold be written to cover all major ac-
complishments for each work day. The diary sheuld refloet
L activitics on that date and 35 cegacded as 3 permanent
nursety recocd, [ems 10 be entered should nclude the
following:

l. Muinber of man-days spent on each project or
catggary of planling stock. {140 Fine, Wildlife,
gl
Secd collecled, extracesd andfor  stored, by
amucsery personnel, phie (he date 2allection of this
specics hegan.

Hours of itrigating for that date.

Seerl purchesed frome individeals by amount and
the date purclease of this spegics began.

Date thad variows major kucssry operalions began,
stieh a5 liMigg, wrading, baling, sceding, etc.
Stuniing date of capital mprovésnent or major
vepairs, plus the date of completion,

Daics of sehapls, mesdings, or other reasons for
absences by nuacsery personmel.

Mame amel affilistion of official wisitors and the
resen for dheic risit.

Tranwsfer of major items of propeery and the
disposition of such irsms.

Itemz taken o thee central repair shop and e dawe
such Hems are cetrned.

Maxar changes o the addition or subtrasiion of
houwrly craplodrees, the date permanent employess
repoceed ot Jury and all other iems portinend o
the stalus of employecs.

Extromes i wgather conditions such as deep
snow, exceesive rainfall, exirems lemperatures,
oo,

Seding awcomplished thae dake, inchuding species
and square foolage of each sown.

Unusual activitics by oursery personanel, such as
fire IMgliting, incleding the fire Tocation, nwnber
al men involved and timg expended,

I,

LL

L2,

L3,

L4,

Persponel Records

A corrent Eilg foldor [ ra be mamcained For all pec-
wlanenl ad téne personnel, The bolder should eondain
purtinend correspandence relating o the employee, such
as [ull mamee, cucrsnt address, date of original employ-
menl, birth date, social seewrity numbey, date of original
cotry inlg the stale retremeant system, if different than
date of etmplovinent, changes in pay status or grade, plhus
all records of motor wehicle zegidends inwvolving the
cmployee, iivrics susizined wlnle o duty and the
ultimaie sctiong (aken, cfe. The file slould al:e comain
nates of pext of kin, family doctar and choice of meodizal
carc fagility should an emergency arse.



TFot hourly emplovees, a Tile of natmes, addresses and
cooial socurity numbers ace the minimom that should be
roainiained,

Eeeding Rerords

The Hursery Seeding record should be congidered a
poermenent record, bany injuries cegacding the souece of
seed lods Iave baen answered Dy rolerring (o past seeding
records. This data can be confiermed by refeccing to the
T&eeel Record" cards, also miaincained as a pectnatear fils,

The following items should be kept in mind when fill-

ing im the Secding Roepord:

l. Spring s¢eding would begin Janwary 1, and end
Jung 0, Fall seeding begins July L and cnd; on
Decernber 31, Thes will kegp several speces
separated gn the recoed for ready reference.

2. Each block in the narsery iz toeated as o sepacare
entity on the sopding mocgrd Aand @5 kept in
numerical sequence for fall and spring sowing.

3. AN data regarding the seed ot being sown s
recordad: 2oucce; suppliar, crop veat; oo aumbet;
sead teeatmennl Ceeatification and length of sane,
restiperatucs, o)y pluoz chemicals wsed for
polictizing; soil amendments #nd other perlinent
dataal a variabon from wermal practies,

4. Aethed of sowing muost be included. L the Caouly
Ferrilizer SpeepdeT is used, “CGandy™ should be
listed inm the “Seceder 501" area, plus the cpening
weed for sowing. If ihe “'Moncrigf'” Socder ig as-
gd, the opening of the drill, plus the speed of the
tractor and the depth settiog should B2 noted,
Azzmne “Whitheld Morsety Seedet™" il nod other-
Wisp spooified.

5. Copies of the seeding record may e made Tor
udility of the nursccy boreman, cte., but the
orginal copy, kepl up to Jate daily, showld never
legwe the nrsery gffice ceoept in che bands of the
AUrSECYIa.

G. Old copivs of the seeding record should be stoced
m = dry, mouse-proof file cebinet for Ffudure
refuemnoe,

Soil Amtenditents

A pomplete record of all 30l amendments muost be
maintained, specilving bBlock, utir and seedbeds covered
by such amendment, The data should be maintained ax a
permanent record, not only for cucrent ceference, bul
also b the ereater benefic of foure murserymen. Fro-
Hems may develop which could be sobved readily if the
complete bistory of 1he soaf in question were available,
The rocard can be kept in diary form, in picture farm, or
a combinacon of bods, Small maps of the norsery, show-
ing zach blggk and unit, arc available to recood the prac-
tees o efPect Mor each growitg seasom. A diatv-type
record accompanying the map and explaining various
(regiments would be benelicizf, cspecisily for 3 par-
tcular problemn; 1.2, raising o lowermg of pH, addioon
of organic mafter heyond the normal grocn manuTe prac-
lices, or the use of subsodlers (o (racturs the plow pan ot
ather subsail obstructions,

Furchase rders
A cutrept file of purchase orders should be maintain-
eil. The purchase order should be marked as invoices are

received and processed. Partial Inwvotcing o allowesd,
although  tha  Inweice  should  bhe  marked  ““Partial
FPayment,”' making coreain that only those items received
are inghuded an the jovgice, A Ble of pafchase orders for
the current fiscal wesr should be on hand, plus files for
nast Biseal wears, This file showld be sonsidersd pormga-
nent.

Equipmenl Manoals, Parls Lists, Equipment Supplier

A file of all curreng equigrient Should be maintain-
ed, Imstruction manuels for specializod equipment, ples
all parts lisis should be readily available for capid repaic
of all aucsery equipment. The name, address and phone -
number of the most advantageous repaic parts depot
should be included. As equipment iz romoved Teom the
pranperty inventoey list, dhe manoals should be transfer-
red witls the equiproent.,

Spuecial Traosaclions

Becords of all wansactions with ather wmis ol
aoverament should be maintained. Records of zales aof
planong stock to the ULS, Forest Setvice should be kept in
a separate folder for cach Mational Forest. Reports of
ploancag stock delivered, seed required and meed remain-
ing in sigrage shonld be readily available. 1Invaices for the
abave should be cntersd as processed. Invaices o special
projects undertaken by nuesery personte] and which will
be financed by federal funding should be included, along
with all other correspondance concermmg the (ransoc-
tion.

Gasaling avd 0il Records

A record shect 35 lpcated in the il guse for lisging afl
gasoling and motor o1l wsed, The record includes the date,
licenza number, division or seclion receiving the marerial
(Mursery, Opecations, Caginsering, o), pallons of
gasoline or guane of oil placed in the wehicle, meter
reading on the pump after reecipt of gesoline and (he
sighiatare A the perzan réceiving s, Unlicensed 2quip-
ment, such g5 lawn mowers and ¢hain saws are lsted and
dara are emered as for a licensad vehicle, Ddwesel fuel is
cniered in the same manner, giihowgh g vecayding megey (s
ool availabte for this tank. The meter does indicate the
twnnber of gallons pet Nll-up, bul ust be rosel W 010
aler fillup of each pisee of cquipment.

Aoresard st be Jilled aug manhly, Tisting (he
vehicles and ather equipmend #nd the number of gallons
of 2ach ryvpe of fuel vsed for cach wehicle or 1ype of equip.
ment, plus the toral fuel funleaded paseline, repulac
gasaling, digsel feel), 1s5cd doring the merth. Beror
readings on the gesoling pumps at the First and Jast of the
monih, along wich purchascs added to cach tank, should
verily the calal atvounr of eacls ivpe of Tue] expended dur-
ing the month, The cecord 5 consideced pormanent, Both
ihe aeignal etttry sheets and the record should be main.
izingd in the sctive files For apdiling.

ol
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Appendix One

SQUARE FOOTAGE OF SEEDBED AT
THE GOW STATE FOREST NURSERY

ELOCK 1
Lipit Bed Numbera Square Feot Per Bed Square Feet Per Unit
1 1-2 1208 2418
2 1-8 1232 110588
3 1-4 1266
.59 1052 12884
4 1-89 1585 4292
E 1-5 158 15238
E 1-49 1578 14202
T 1-4 1545 13805
& 1-49 1478 1328
3 1-39 1420 12880
10 1-49 13153 15288
11 1-8 1298 116883
12 1-0 1234 11186
13 1-5 1174 10REE
14 1-3 T4 anz
Tanal, Blogk 1 152,113
BLOCK 2
Unit Bed Numbers Square Feet Par Bed - &guare Feot Por Unit
i 1-4 1405 BERE
2 1-9 1408 12672
Taru
i3 1-9 1408 12672
14 1-4 1403 G
Tatal, Black 2 183,350
BLOCK 3
Unit Bed Numbers Square Feet Per Bed Sguare Feat Per Unit
1 1-4 112 440
2 1-8 1112 10005
] 1-9 1072 S5
4 -0 1056 8304
& -5 WGE 1
& 1-3 (R 8232
7 1-59 En aB40
3 1-6 g2
§ -3 TES TG
q 1-4 fj=5] amz

Total, Blpek 3 BTED

1))
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BLOCK 4

Linit Bed Numbaears Square Feet Per Bed Sguare Faot Per Unit
1 1-4 100 A
2 1-49 1021 2155
2 1-3 101 9144
d 1-4 10449 2030
B 1-49 1005 2045
& 1-4 g &9
7 1-9 994 a5k
2 1-3 286 2ad2
o 1-1 983 2847

Tatal, Slogk 4 " 76,234
BLOCK 5

Unlt Bed Mumbers Square Feat Per Bed Square Feet Per Lnit
i 1-4 1a1q dun
2 1-8 1024 305
3 1-39 1054 L5
4 1-4 1051 B453
a 1-39 10 S
i 1-4 1815 205
7 1-8 104 5359
B 1-4 1340 S350
4 1-2 1040 200

Total, Block B 71937
BLOGK 6
Unit Bed Numbers Square Feet Per Bed Square Feet Par Unit
1 1 G732
2 1200 1873
2 1-8 1752 15755
K 1-% 1776 15384
4 -9 1752 15768
G 1-4 1636 15264
i 1-0 j Li=la; 143184
7 1-8 1460 1314
8 1-9 13 11833
LY 1-2 1230 2450
Tatal, Block B 105,433
BLOCK ?

Uit Bad Numbers Sguare Fest Per Bad Squara Feet Por Unit

1 1-12 23
3-4 1t 350
2 1-8 1160 10610
3 1-8 1320 11380
4 1-9 1460 13150
& 1-% 1ELO 144000
B 1-49 TE00 14400
7 1-3 1050 Q450
Total, Block 7 AN

1



BLOCE %

L nit Bad Mumbers Squara Feot Per Bad Squera Faet Par Lnpit
1 1-4 . . 10633 425
2 1-3 1080 720
2 -8 08B0 70

Thiu
3 1-49 1080 R
4 1-9 1060 EulK}

Tenal, flogk 9 TF 0
ELOCK &

Linit Bed Numbuers Sguara Feet Par Eed Square Fegr Per Unit
1 1-4 Al 1760
2 1-%9 w0 el
3 1-4 a2 TizB
4 1-3 10KK) S0
5 1-8 §1aa Qrz
il -0 1M ooy
7 1-9 1108 9572
& 1-8 mz2 B0
3 1-3 T4 Ea16
10 1-6 408 200

Tatal, Block 2 70 554
ELOCK 10

Unit Bed Mumbers Squars Feet Per BHed Sguare Feet Paer Unit
1 1-4 el b
2 o1-4 340 0D
3 1-8 Bl 46003
4q 1-%9 £ G182
L 1-8 25k Tz
i 1-9 84 B2ak
7 1-4 B00 3200

Total, Black 10 34,852
BLOCE 11

Lhindt Bad Numbors Square Feet Par Bed Square Feet Par Unit
1 1-4 55 L2204
2 1-5 1085

G-4d 1254 1016

3 1-49 1450 13332

& 1-5 1436 12924

7 15 1380 12420

B 1-9 1324 11916

7 1-9 1472 11443

8 1-82 1220 1086

4 -9 1140 10280

10 1-8 BEQ 7o50
11 1-2 Gr2 134
Tatal, Block 11 107, 204

52




BLQCK T2

Unit Bad Humbara Square Fest Per Bad Sqguare Feat Par Unit
1 1-3 1480 4440
2 1-8 1486 1364
3 1-4 1524 13716
4 1-%9 1542 1a%E2
& 1-8 1852 13565
& 1-8 1472 13248
T 1-4 1372 11445
L 1-4 1000 2000
g 1-4 T35 Tles

10 1-4 A G372
11 1-2 £20 1350
Tatal, Black 12 108,112

BLOCK i3

Unit Bad Numbers Square Feaet Par Bad Squara Fast Par Unit
1 1-2 1152 2304
2 1-5 1204 10836
k| 1-9 1278 1150
4 i-5 1292 13628
5 -8 1316 11B44
& 1-8 12340 YHIED
7 1-9 1364 12276
8 1-8 1333 12499z
& 1-3 141z 1280

10 1-49 1436 120M
ik 1-4 1118 2856
Toizl, Block 13 113,470
BLOCK 13
Unlt Bed Numbers Square Fest Per Bed Squara Fast Par Unit
1 1-2 1376 e
2 1-8 1360 12240
3 1.9 1324 11916
q 1-3 1284 }16ES
o 1-4 1244 1185
& 1-4 15 (UL
7 1-% 1164 10476
2 1-4 1124 10116
o 1-4 1034 oeEs
10 1-4 1044 9385
1] 1-2 1024 A
Total, Block 14 102,288

L
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BLOCK 15

Unit Bed Numbers Squara Feet Per Bed Square Faet Per Unit
1 1-2 124 acn
s 1-9 276 2454
i 1-9 444 JHI6
4 1-42 EO2 a472
5 1-8 T EA30
E 1-9 T2 il
T 1-3 ach 12X}
g8 1.4 756 7164
| -8 75 i)t

10 1-8 540 ETEQ
11 1-4 Gk I520
Tolal, Block 15 5 1T2

BLOCE 16

Unit Bod Humbars Equara Feet Per Bad Square Foot Per Unit
1 1-4 400 1600
2 1-8 Ba0 i)
¥ 1-9 876 7HA
4 1-8 1100 2000
E 1-9 1256 1134
£ 1-4 1250 4080

Total, Block 16 40,588
BLOCK 17

Unit Bad Nunnbers Square Feet Per Bed Sguare Feet Fer Unit
1 1.4 1072 a258
2 1-0 1020 ST}
3 1-0 1076 2584
£ -0 176 .. a6
& i-5 076

G-0 e UGG
E 1-6 1CES

7 1082

g-3 1045 S5
7 1-8 1080

a 106 G YR
a 1-6 1042

& 1048

7 1044

g 1040

1q 103G B
o 1 g

r-3 Si24

4.5 |

£ 315

7 912

H; AT

4 BaE 2Rz
10 1 RaE

2 BED

3 g7z

Sd



4 2e4
g 2h6
G-7 asa
& 844
a | M0
11 1 TAE
Z T84
K 788
4 -]
B 43
B 744
7 a2
g-3 T24 GTEH
12 1 s
2 22 5]
3 E7g
d G55 2748
Tonzl, Bleck 17 PEGI0
BLOCK 18
Unit Bed Numbera Squere Feat Per Bad Square Feet Fer Unit
1 1 g
2 240
3-4 254
o 220 A4
Z 1-8 B E10a
K 1-3 Cgab &0
4 1-3 9@1E B2
g 1-49 g 2136
6 1-8 oz EO28
7 1-9 £a0 THIN
& P-5 875 Japa
) i-9 arg TRE4
1 -9 B 7334
1 1-8 54 s
12 1-8 a2 TEGE
12 1-4 b 7632
14 T-9 B4a TB32
15 1-4 843 L2
Towi2l, Block 15 190,724
BLOCK 19
Unit Bed Numbers Square Foot For Bod Square Foot Per Unit
1 1-3 RS Za7d
2 1-3 Bid
4.9 a1g 7368
3 1-B £16
7-5 Bls 20
4 1-32 Rl
4-8 B 7544
& 1-4 a2
F-8 i B0
B 1-5 k!
B.3 &6 B175



10
11
12
13

14
15

16
17
16

14

alt

Bad Mumbars

Gl b MR — g Dl B P LA Ry — DR i e DR = e pa L

L — v — = T = omt  — T~ — S e b e R
. 1

o " T .
=T L e BT R o e R B B B R CT R | B A S S

Treeal, Bleck 13

BLOCK 20

Lquara Fagt Per Bed

L

QEREZBZEEEENE

o R e |
pEaRd

iy

55
a0
g2
i
a2
216
44
468
LLEIF
104
105
100
110X]
1132
1144
172

AL

1204
1224
1244
1268
1254
1304
1220
1328
13506

1380
1450

B

Bri2

gah2

3824

1524
108,595

Square Feet Per Linig

X2z

10554

12252
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1400
1585
1376
1358
1362
1324
1316
1303
1254 120854
130
1196
1152
1084
1064
10440
el
g
908 2667
AL
aan
(T2
7
Fid
712
A4
Lale]
B4 aY20
Eo
B2
4o
453
2]
430
360
a2
ot 08
20l
232
ane
132 4

Toal, Blogk 20 BE £hE
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BLOCK 21

Uit Bad Murmbears Equars Feat Par Bed Square Fest Per Unit

i3 15824
BLE
08 G27E
B
1006 anr2
1005
1304 agyz2
1204
1272 11124
1272
140 1210
FER

—_
1 1

N Q3 on N Sh 40 M A O G
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LE

armammm et e R
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-9 1635 13744
] 1-4 16536 14724
=) 1-5 %] i
G-0 133 16812
ELd 1-B 1808
6-9 2054 17756
1 1-5 204
G-49 220 191E2
12 1-4 250E e
Tatal, Elgck 2 135, 348
BLOCH 22
Unit Bead Humbars Square Foot Per Bed Squaera Faet Par Unit
1 1-4 2405 ae32
2 1-49 240A 21572
3 1-3 2408
4 - 220 MR
4 1-68 27220 14480
B 1-8 2320 13040
G 1-4 2050 14080
T 1-3 20
4-9 DFE EET T
3 1-13 e
4.4 2224 20973
a 1.2 Ly
3-4 ez
.9 B ]
10 1-2 a0 16800
Total, Block 22 163, 708
TOTAL SQUARE FOSTAGE IM GOW NURSERY -

227,15
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Appendix Four
Seed Wmstuce Content Determination by Badson Madel 20 Maolstore Meter

Cripinal data deteccoination by Delberd G, Mugford and Janice Moloney, Geprge 0. White State Forest NMursery.
Computer generated cucve, répression Pormula and chaet for sharileal pine, deciduous holly, rodbud, dogwood and
aetumn olive couetesy of Dr. Paul Johnsoo, MCEFES, Dniversily of dMissourd, Columbia, Missouti.
Pearccsion farmule and chart for blackberey, ¢, redoedar, Scotch pite, white pine, leldolly pine and jack pine by
Delbeer G. buciord and JTanice boloney, Goorge O White State Forcst Mursery.

All charts are delivered from vegression formela perinent o each spacies,

Foercantage of Molsture Content by Species

Radsan Shortleaf Jack White Seoteh Loblalky E. Rad
Reading Plne Fine Pine Pina Pine Gadar

P

22

24

30 1 082 &7 g
31 .7 1.17 A 1.37
32 1.4 R 1.43 1.23 1.75
33 24 1.12 1.B8 . 1.72 213
34 6 1.63 1.93 1.44 188 FREL
K4 3.2 214 2149 .53 2.2 287
35 27 2683 2.44 2.1 2.53 333
a7 4.2 4.12 277 2,88 284 3.53
35 4.7 3.87 255 A3 *16 35
38 .1 406 3.19 3.3 3408 4,28
A0 a5 q.52 a.45 5.3 378 £
41 ] 4,96 3.8 .67 4.5 .58
42 6.3 5.32 485 5.10 4,35 h.28
a3 g5 5.8 4.2) 551 4,60 B2
44 7.0 6,22 1.45 E.42 5.9 B4a3
45 73 B.6Z2 d, 7} £o31 h.258 .23
a6 Pl FAR 4,04 .70 857 5.5
47 148 7.5 5,13 ERES 525 6.64
18 B 76 2.44 744 4.15 713
44 3.3 a.11 5. ED R B.43 7.43
A 3.5 £.43 G54 215 6.71 7.7
a1 a7 8.73 B.1% .48 B.54 7.495
a2 o 912 6.43 o3z 7.26 3.26
53 3.1 B.42 6.63 .15 1853 3.53
b 9.3 g2 6,92 9,45 7.80 g0
1513 9.4 10.01 7T a7 3,06 9.4
BE 4.5 10,28 Y 13.08 B33 430
E7 a.7 10,56 785 10.34 o.Ba 2.55
BE 2.8 10.8% 7.9 51 855 8.73
oa 1.0 11.08 314 10.9% 9.38 1002
£Q 1 11.30 .38 11.13 455 10,24
B1 10.2 11582 E.63 11,32 .61 10.47
;2 10.3 i1.73 a.ar 11.62 085 10,69
£i3 10.4 11.54 .11 11.E6 100H 10,50
B4 106 12.12 2.3% 12.07 10.33 11.11
65 107 113 955 1237 10,57 11,32

61



Radzon
Reading

£
Gr
53]
]
in
71
T2
i3
4
75
VE
T
fi:
iz
B0
g1

LRSS REENCRBEYERYER

3

1m
102
1053
104
105
106
17
T8

Radsan
Rozding

&7
i)
s
a0
a1
32
32
=)
R3]

Shorctisaf
Fine

105
10.9
1.0
11.2
1.3
1.5
11.8
1.8
1210
122
12.4
124
125
13.1
13.4
126
13.8
112
146
180
15.4
155
163
16,7
173
17.8
8.4
19,0
19.6
A2
218
N7
225
3.3
23]

Dec.
Hally

IRLE
Q.15
.32
.52
073
0.97
126

Jack
Pind

12,48
12,53
12,78
141
12.04
1316
1325
14.36
13,43
13.5G
1357
13.61
13.65
1367

13,453
13,70

Redbud

Appondix Four

White
Pine

9.0%
10.08
10.5%
1055
1080
11.92
11.27
1150
11,74
11.47
12.M1
12.44
1268
12.91

1315
1358
1361
13,53
14,07
14,30
14,52
14.76
14, 25
1522
15,45
1558
[ETReL
1814
15956
1659
16.81
174
1726
1744
17,72
17.24
18,16
18,28
1861
15,33
19.06
1347
1941

Bagweood

L

Q.0
(3.4
(R
1.2
16
20
s
7

Scatch
Pine
12.47
1267
17284
13,02
15,18
1334
1345
1361
13.74
13,58k
1396
14.00G
14,15
1452

1423
14,35
14.43
14,44
1148
1460
14,51

Autumn
Clive

n.Q
a7
1.4
21
27
3.3
3.8
4.4
14

Loblally E. Red
Pine Cadar
10,80 1151
11,04 11,70
11,26 1152
7149 12.04
11.72 12,29
11.43 12,90
12.1% 12,57
12,36 14.72
12,58 1288
1278 1500
1.5 13,15
13,2 1320
15 .41 311
13,60 1386
13,79 1268
13,60 5.
14.1F (R
14636 14.01
14 .54 14,10
14.73 14.14
14.50 14.27
15,08 14,36
15,25 1444
15,42 14,80
15,58 1457
15,75 14,63
15,91 1460
16,06 1473
16, 2% 14.7F
16357 14.81
15.53 14,84
15,63 14.88
16.82 14,54
16 &4 14.41
17 .08
17.24]

17.36
17.48
17462
17.74
17,86
17.58
18.10
Blackberry

014
Q.E1
(11
1.53
1.99
243



Radson Dac. Autumn

Reading Hally Redbud Boagwaod Qlivea Blackbeery
K 1.50 053 21 0.2 287
37 1.80 1.%] R 5.8 359
=5 2,10 2.0 3K G2 37z
K 2.47] 1. 4.3 6.5 413
£ 2.7 340 4.5 g8 d 54
4 3.0} 400 4.8 13 .54
d2 340 4.70 0.2 7.8 E.25
43 370 5.30 b5 7.8 573
44 4.40 .80 T B.2 B.11
45 4.40 .30 B2 &5 £.da
] £.70 6.50 £.0 B.7 6.6
47 a.1n 7.3 g8 8.2 7.320
43 B4 7.20 71 .2 754
49 &80 8.3 75 9.4 AT
| £.74 B 7B a5 8.22
Ly 6.4 2.1 8.1 a7 8.45
52 g7 8.4 8.4 4.4 a.57
£3 71 a3 87 1.1 2.7
£ 74 1a.1 2.0 LLEN B.48
GE 1.7 105 4.3 03 278
B 3.0 10.3 B 10.5 10,08
B7 8.3 11.0 43 10,6 10,37
i) -] na 10.3 0.7 10,83
2] 8% 1.8 10.5 10.% 10,21
2] 4.1 na 0. 1.0 118
G 8.3 1240 [ARE 11,1 11,432
62 24 12.2 1.3 1.2 11.68
LT 5.8 124 1t 11.3 11.5%
B 0.0 126 115 11,5 124
£5 10,3 12.8 12.2 11.5 1257
GE 104 125 124 n.7 1260
BF 0.6 131 12.7 14 12.8]
Ba 108 13.2 130 12.4 13.01
e 1.0 134 13.2 132.2 13.28
m 1.1 135 13.5 12.3 1340
T 11.3 138 13.8 12,5 13,52
T2 1.4 13.7 14.0 123 13.76
i 14 13.8 14.3 12.9 1393
e 11.7 123 14.5 121 14458
Fl-3 1.8 4.4 148 13.3 T34
TE 11.8 14.1 15.0 136 id.E8
Exi 12.0 t4.2 1453 138 1453
G 12.1 4.3 5.5 14.1 165
75 12.1 14,4 8.7 14,4 14.78
= 122 145 154 14.8 14.55
&1 12.3 14.6 16.2 181 15.0
o 12.4 16 6.4 15.5 15,10
) 12.4 14.7 164 158 1520
a4 125 14.8 16.8 16.3 1528
&5 125 14.3 1743 16.7 1825
Bh 126 1500 12 172 15,45
a7 12.7 151 17.4 17.G 15,51
&4 127 15,2 17.6 18.2 15.57
& 135 163 178 18.7 15, G2
Al k4 15.4 7.8 19.3 15.E7
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1
LS
B3
H
G5
25
gy
B
93
[iLE
101
102
103
104
a1
106G
[1EN)
106
109
110
111
nz
113
114
1148
(AL
117
118
118
120

Dag,
Hally

12.0
13.1
13.3
133
12.5
12.6
138
0
14.2
1.5
147
18.0
16.3
16.¥
18.1
16.5
17.0
175
8.0
18,4
183
20.0

i
228
35
24,4
plR
2.6
18

Redbud

159.5
156
15.8
154
16.1
16,2
6.4
16.6
16.8
120
172
174
177
18,0
18,2
186
5.2
M3
187
2009
2.4
208
23
2B
223

Dogwooad

hid

181
18,2

124

18.5
18.6
15.8
8.4
19.0
LN
19.1
10,2
18,2
19.3

Autumn
CHive

200
208

n3 .

2.0
22.7
235
2.4
B3
26.2
271

Bleckbarry

1574
1873
15,75
1877



Appeandix Fiva

Refrigeration Units—23aeart-up, Shut-down, Controls,

Refrigeration units in the packing biilding and the new cold siorage plant acs thennestatically eontrolled. Ther-
ntostats open and closg the solenaid valve in (he Jiguid Line and are ool connected electrically to the halange of the
reftigeration system, In oparation, as the low temperaluse s¢t oo the thermostat is reached, the chormostal deaetivates
the solengid valve (clases i), The compressor contimwes o cun volil it begios to pump a vacoum. When the pressura in
1he pressuce conteol falls to 5 Lbs./5q. inch, the pressure control disengages 1he compressor and shut-down vecors.

Ac the cemperature riges in the ¢old storage, the col- poiat is evertually reached. When this accors, the solengid
valye is reactiviterd (opened) and equalization of pressurc in the liquid and retuen lines oocurs. When pressure at the
pressure coniral reaches 20 [bs, /5q. inch, (e compressor s reactivated and temperatuce pull-down again oocUes.

All refrigeralion units at the oursery epeeate in cthe same fashion. All compressor uanils aee charpged with Freon-12
Cias, with the exception of the sged storage compressor, which iz chacped widh Freon-23, The high prossure setting on
indoor units i5 set at 30 1bs.S2q, inch, while ouddaor umicg ave ser ar 20 [b2./5G. inch,

Al compresser units are protected by wr oll pressure seosor unic, which a1l sher down the entire woit when ol
pressute is wet sulficiend. At stagd-up time, nuwsance eips of the oil pressuce sensor can be expocted, As z00n as the
PTossuce in the compressor crankezse boeomes propetly equeadized, this problem will desappear. Besatling of the trip
button neay be necessary when uniis are started up each fall, except for the compressor onit in seed storage, which
opecales year-round.

Shut-dowa of the packing building cold stocage unit is accomplished by placing the main disconnest and e con-

trol discornect switches in the "“OFF"" position. Insrracrions for closesdown af the pew cold storage wnits are as
Nollaws:

1. Closc the cod-handled valve Iocated on the Tower Lefl side of cach owldoor conpressor unid.

& Bblake the compressor vutt wilh the valve closed, lowering the thermostat sctling if necassary.

3. When pump-down of the liguid Lling i3 ceached, the pressure conteel will begin 1o react to the
vasuurn beang Borimed and sl down will occor when the low pressure poiot is reached,

4, Al ehis poiac, most of the Freon Iias been veturnesd 1o the coeeiver tank, making loss of Freon

uitlikely.
5. Abwr shut-down, the main disconnect switch should be placed in the ““OFF" position.

lostrectioos for start-up i the Fall vre as follows:

1. Place ehe togple switch, Iocated in ehe Ioweer right corner of eacl cotapressoc il inn the “*OFF™
pezition. This will remove the pressure conbrol wail Foom e dreuit and will rot allow the com.
Pressar Lo Bperais.

Orpen the red-Tiandled valve located ia the lower left side ot cach compressor unit,

Flace the mgin disconregd switch in ¢he "“OMN" pasition,

Tlas will allow the Tans i the evaporalor omts (o dperate, the Foeon gas to circulats in the sysiem

and the crankcase Reaters in 2ach compressor enit to be activated. MMake cettain ihat the thertostacs

are et at & eemperature which will acdivace the selencid valve located indoors in the refrigerzat line.

5. After 24 hours, place the toggls switch in ¢he “CM™ pasition, which should Activale (e com-
|FreRaar.

G, Ghould he yalves in he compressor unit 1aitle excessively, shut dawn the anit, wsing ihe togale
swilch, and after 5 fow meioutes, again altemd b0 stacl the compressor, This may be necesary several
times, until the Freon gas is equalized in the system, When (he compressor puns eely, the system
shodd be i operation,

T Chesk temperaguves inside the cold storage wiut freguenmily 10 ascertain if proper temperatures arc
being niadlained. Freering lemperaluces will dumage water pipes. The proper eemperature shoold be
32w 35 F.

e

The packing building cold stovage unic should be started 24 Iowes i advanice of expected usape. The small disoon.
nact switch should be placed in the *OM™ position, Afier 24 hours, the main disconnest switeh showll be enpaged,

which will begin opetalwon of the compeessor, BEatlliog of e head valves in this unit should be treated as advised
abtvz,

UE
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Appendix Flve

Irrigation System, Pumps Morors etc.

Puml:.r Mo, L, Pumphouse, MNocthwest Corner, Blogk 3.

Motor: Faicbanks-Motse S0H. F.
Frzme: 450 3651F
2erigl Mo, F35T492
Type 10324 KEKYW
F.L. BPM: 1755

Controller on Pressure Tank: (Water Lewel, Pressure Controller, Adr Release Contral, Alternator).

Apdomatic Contral Company
055 Universily

5t. T'aul, Minnesota 55414
Tel, 612-553-49E7

Westinghouse Life Line Startce:

H. . &80 - MO - Phose 3,
YVolts 2085-2200 Cycles 50

Filot Ciccoil Codl Rating:

208220 Volts, 60 Cycles

Class: 11-TH-MS3

Diagram Member: 30-B-4532 L1
Order Data: 1743102-C

Lins Starler:

Class MR - 330

Siwe: AC-3 Poles 3
Drawing or Style: 1623159
Amp. 9} Eng., 1) open

" Heater:

B

Full Load Current of Motac: 30904 A
Heater Style Mo, 1597 772

Currett Rating at 40°C Roomt Temp, 103

Well Mo, 1

Dcpth: 1657° )
Water Producing Formation: Laboits Sands
10" Casing % 1o 233°,

£ Casing 847 to TOE,

& Cesing 10627 0 §374.57.

Fump

Fairbanks-Morse, Pomooa Tetbine Fump.

Serial Mo, AZARTZ

Figure $927 (Enclosed Impeler, Water Lubricatad),
Pump Setting: 310°,

0h

L1



Adjustmenl of Pamp Ma, 1;

I. Unlock adjosting Nut, top of andi-réversing Raiched, top of motor,

2. Raise impellers by tightening adjusting oud until plave caonot B2 turmed by hand (o wrenches),
3, Lower impellers untii plate can be turned frl::.'.l}l by hunid.

4, Lawer Umnpellers ong fall worn of adjustiog nut.

5. Lock adjusting nut in place.

Pump Mo. 2 (East end of Blocks 15 and 18],
Moptor: L. 5. Elecleie, Dhvision of Emerson Elestric.

H. P. 50, phase 3, Cycles €, 1800 BEPM.
Sorial Mo, NRE 35147,

Frame: A 36:UPH.

Design I

Cade F,

Slartey: General Elegeric
Magnetic Sracters, CKE 16 F.
Heater Owerloads, CRI2AF.

RBelay:  Automatic Control Company
Eclay Control Serjal Moo 147331,
Consisting of;
1. Fower Unit, blgdel 11,
Input - 115 ¥, A, C., 50 Zwcles, 3 VA,
Duatput - 103V, D.C, at 100 M, A,
2. Belay Unil, Assembly Mo, 302 A A,
3, Proteclion TUnit, Assembly Mo, 3205 A A,
4, Cantral Transtormer, Type 3EW
Catalog N, WD,
EVA 050, Ser. A,
Manufaciured by Mevi Dty Bleetrie, Div, of Sola Basic Industrics.
Goldsboro, Morth Carslina 27530,

Well Mumber 2:

Dremih; 100800
Caging: 10°' ta the 300 fi. level, open drill bole to bottom.
Water Deating Formation: Potost Sands.

Pump Mumber 2, ozlalled June 17, 1973 afler failure of original pump.

Jacuzzi, Model Mo, SENMCALEST 497, 18 bowls.
Serial Mo, SD722055,
Fump setting: 3607,

Adjusinent of Pamp Na. 2:

1, Unbeck adpusting nuc at (on of anti-reversing ratchee.

2. Turn adjnsting out until impellees cowch the extreme boltom pocition, Plae may not be teened by hand when
this position i reaclhed.
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Appendix §ix
Dirill Seitings for Whilficld Eiphl How Nugsery Se:eder (fron Wheel Model)

The following sentiogs for various species are rough guides only, Each seed lot varies distinctively, Nurabet of
seeds per pound, germination pereentage, density desited to some sxtent, and, treattnent of seed lot will influence the
tinal drill z4tliog. The suggested sottings may be useful for testing various spocies, especially when large variations of
the seeding eriterid are evident.

QUNCES SOWN PER SEED
SPECIES PRILL SETTING 400 Q. FT. TREATNMENT
Buasiian Pine 2k .60 Anthraguinons
pelletad.
Jack Pirz b 11.90 mo
Loblally Pine 2% 3500 -
Zcoleh Fine ! 17,40 uoow
Scowh Fing 1 16.30 oo
Zhortleaf Fing 1 1580 neon
Ehartleal Fine 1% 2080 o
Witz Pine 2% 23.15 v
E. Redeadar b 14.08) MEOME
Arcimatic Sumac ® 16, 5 HpS 0 45 Min.
Aviuanry Dlive ¥ 10,20 MOME
RBlack Aldar 1 . 10.80 MOME
Blackborey b 12,40 MWOME
Black Gum G 0350 MOMNE
Black Lacust i 14,10 Ha250 A5 hin.
Cronwen Vetth W 3.00 1:1 Dy soreened
sawdust
Dogwood (Flavweing E 81.20 MOME
Oecigcus Holly 11.60 HOHE
Tovvny Hawthom . 44 EO MONE
Hackocery 1% 11.EQ MOME
Highbuah Cranberry a 233 RCE
Lespedeza Jap. Int. 1 9.8 1:1 Dry soresnad
tThunborgil Fawiiust.
Lilaz i 11,560 MOME
Manking Cherey 3 41 .0 MOME
Ozage Oeange 3 32,50 WOME
Redburd 28 EER:H Ha S0 30 Wi,
Redbud 2% .00 HaE04 30 Min. +
12 Hr. Ha seak,
Redaurm H £ MOME
Bussian Oliva 1k 20480 MLIME
Sibarian Elrn W 4.70 HOMNE
Tatarian Honsysockle % 16.70 MOME
Witex oo 9.00 MO ME
Washinglen Hawthorme 2 25,50 MAMNE

ik
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Selected Riblingraphy

Armeon, K. and Sadreika, ¥, Foress Tree Mursery Solf Mernegemend and Relmed Prociices, Mimstry of MNatwral
Resources. Public Secvice Center, Parliament Building, Toroata, Outacko, Canada M7TA JW3. 1975

Barton, Willlem W, and Clements, Charles M. “A Systematic Sampling Nursery Inventory Procedure.™ Division of
State and Private Forestry, U5, Fovest Seyvige, Unpper Darby, Pa. Free Flanfer's Nodes Mo, 4t fune
1068 U504, Forest Setvice, '

Eliason, E. f., DeLong, Thomas 5., Arncld, Ingersoll and Faesingron, Bobert, Cosmmittes Report on Groeing Shik-
dearady for Forest Moniing Steck, USDA, Forest Servioe, Kegion T, Angust 1, 1946(,

Hacskayla, fokn, Finn, K. F, and Vimmerstedt, J. P4 Deficiency Synploms of Some Forest Trees.** Chio
Apgeiculigral Bescarch anidl Developaent Center, Wanster, Qhio. Research Suffetin 1005, Sequary (08

Lathwel, Deanglas 1. and Peecl, Michael, “Interpretation of Chemical Sod] Tesrs,"" Cornell University Agricultural
Gxpecimett Station, MNew York State College of Agciculinge, Ithaca, Mew York. Bufletion 203, Oelodor
10ad,

Millzr, O, Ermnest ad Tuck, Llovd M, Fundmrentals af Soit Sciomee, Michizgan State College. Tohn Wiler & Sons, bic,
Mew York, 14943,

RIuTn, R, B Saif Avidificetion Witk Sulpfur v 2 Foresr Tree Nursery., Citario Depariment of Lands and Forests,
Reseatch Branch. Maple, Ondacie, Canada,

Mullin, R. B., Morrison, L. B, and Schaeizer, T. T, “Inventory of Mursery 3i0ck," Ontarie Depariment of Tands
and Forests, Division of Rescarch. Research feporf Mo, 33, November 1955

Mullin, B, E. *“Comparisons of Sampling Methods for Inventory of Mursery Stock,** Onlario Department of 1ands
and Fovests, Maple, Ontario. Tree Manror's Moges, Mo, 67. LISTIA, Forest Service,

Mash, Andrew I, Staristieal Techniques i Forestop Universily of Missowri. Tueas Brother Publshers, Columbia,
Bissouri. 1965,

Schopmeyer, ©, “Seeds of Woody Plants in the United States.' Division of Timber AManzgement Reseacch.
Apeicufinre Hondbook Mo, 450, 1974, USDA Forest Service.

Solzn, F. M. Nuesary Sof! gad Seedfing Sampling: A Guide for Sampding of Nursery Soll and Seedling Stack. Poresl
Zoile Laboragory, Siare Unjversicy of Mew York, College of Environmental Sgicnce and Foresiey.

Syracuse, Mew York,

Stoeckler, ). H, and Jones, G. W, "“Forest Mursery Praclice in (he Lake States,”" Lake States Mational Forest Bapari-
ment Station, Mool Cenieal Region. Apricatture Hardbook Mo, £ 1957, U504, Forcest Sorvice.

Sraeckler, 1. H. and Slabaugh, P. E, '“Conifer Mursery Practiee in the Praiie Plaing,** Lake Srates Forest BEXperiment
Station. Apricufture Handbook 279, fune 1965 LIS0A, Forest Servion.

Toumey, James W, and Karstian, Clacenes V. Seedlng and Plonting in the Practice of Sorestry, School of Foeesley,
Yale University and Duke Unjversity, Third Bdition, Ocieber 1947, John Wiley and Sons, Ine., Mew
York.

Utiversiny af Missonret, College of Agriculiucs, “Bey Tor Ideniifying Soils of Missouri.” Agriculture Experiment
Station, Columbia, Migsouri, Progress Repart 12, Revised June 1955,

Wakcley, Fhilip C. "Plantng the Southern Pines, ¥Yol. 2, Nursery Practice, Flanting." Southern Forest Bxporiment
Station, Mew Ocleans, La, Oovesional Paper 122, June (351 USDA, Foresl Servics,

Wilde, % A, Voiar, G, K, and [yee, 1. Go Sodl ared Plans Arelpsis for Tree Cuiture. Oxford Publishing House, Calout-
13, India. DG,

Williams, Eobert Do and Hanks, Sidoey I, “Hardwood Muorseoyman’s Guide ™ decul Centead Forsge Experiment
Srarion, Siale and Trivate Forestey, A pricufiece fandltosk Mo, 472, March 1876, USDA, Forest Ser-
vice,
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