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AND RED PINK

Introduction

More thzn 100,000 acres are devoted to the pro-
duction of nursery stocx in the United St tes, Thirty-
five of the ststes operzte nurseries, some of the st-otes
h=ving tvo to five separcte units. Ten to twelve nurseries
are operated by the Feder:l governrent esnd privete ones
ere scattered throuchoubt the country.

Differences in soil, temperuture, elevetion, ¢nd
roinfail create distinct problems in nursery man:gement.

L) L
Nurcery croblesis muct be solved for esch nzrticular nursery

&

.

and for this rezson tle nurcery tusiress is fuast becoming
speciclized.

For the purpose of worzin, out some of the protlers
of nursery prezctice anplicatle to the dMichizen Stite College
nursery, seversl exverirents were carried out curing 1930
end 1281. This included work on thinnin. seed beds, root
pruning seedlings, storzge methods, and the control of the
strevberry root weevil,

Rec pine (Pinus resiross) =nil while svruce (Pices

glauce) seedlings were used in ell the experiments. These
species are distinct in habit of root cevelopment snd of
grovthe In its initicl stege the red pine is a shellow

rooted specle and has &n open crovn. The white spruce,
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faulrly comnach crown.

£1]1 the seeclings of eazch specle were the csare e et
the begsinnin; of tihe exneri ents, all Leing tuzken from
the s:zrre seed bed.

Thinning.

For econozic reuscns, most nurserjm(n heve = tendency
to sow their seed teds too thicxly, with a resultin; loss
in quelity of trecs. kccorcin: to Touwmey anc Korstiean
(17)1, "Too dense seediryg causes the resulting secdlin;s to
te t:11, slender, sni weak." ¥shlenberg (19) savs thut it
is obvious thet seealings grovn in dense stends con not
develon es well &s those grown vithou® crowding.

In a series of exnerisente carriec on at the Savensc
nursery in northern kontina, wrhlerberg (19) has clearly
deronstrsted tre velue ol grorin. the seedlir:s at the
proner density. He corried on his exneriments using western
vellow pine, western vhiie pine and Ingelm-nn sorucee. His

(2]
conclusions are as follows: "(c) The stem diemeter of 1-0°
secdlirgs decreased 0.1 rm. for ezcn increase of =bout 44
trees per sqguzre foot. The heizht crowti of 1-% trarsplants
in the nurser;” decreased Je.l irer for ecch increszse o:
sbout 4 seedlings ~er scuere foot o! seed bed. The numier

z

of rootlets on 2-0 stock decreased by one for ezch irncrezse

1. Nuwrbers in purentheces reler Lo '"Literoture Cited.!

“s The figures 1-0, «-0, 2-1 refer to tie nuicber of yezrs
the gock hus been in the different beds. The first rw-ier
refers to the number of yerrs in the seeu bed uzn: the second,
to the numbter of years in the truncolent ted.



of glout 14 geedlings prr szusie foot.

(k) Two-verr olua western white vine gron in dense
stznde were much emeller, more clender, ona cli.ntly t-ller
then those huving nore room.

(¢) Wwith 3=0 Ingelm nn soruce, ircrecses in dersity
vere cecom™: nied by deerecses in churacterictics cdesirulle
for ol:ntin:s stock."

To determine the velue of the proner dernsity of
seed bteds in the wichigan Stete Colle_e nursery = series
of plots, thinned to differert weneitiecs wes laid out
during the ful1l of 1Si0. These plo.s were laid out in
becs oi toth the red pire and the vhite gpruce tro-yeor-
old seedliin;se.

One section of e:ch bed was laid ou® irto tkree -lots,
exct four feet b, four feel, senurated by a tio feet by
four feetv checx plote The threec plous were trinned to fC-
43, €60 seedling's per s.usre foot resdrectively. The inter-
vening check vlots remeined untrninnec. (Lee Iigs. 1,£,3.).

Lefore thinnirg, the write spruce teds hoed a density

r,

of Z7€ trees »er sguare foot ¢na the red pine bede had 1&3

1

trees per scuere foot.

.

In thinr’ng the plots it was ecoeciully decsirsble thet

v

the root erstens of the remzinin. treees be not disturbed.

wn

Loocenin_ the soll cround the roots mi.ht hsve zffected tle
sutse:uent aevelopment of the trecs ¢nu pullin. the trees
to be removed mi;rt have broxen off some o the roots of he

remeinins trees and thug sctea =s a root prunin.. To



obviate ti.cse fuctors tie seedlirgs to be renoved

were cut olf at the pround line vith scissors instead

of beiry pulled, thus leevirns the roote of” the remeinin treoes
undiisturbed.

After growth ceased in the f:1ll, L0 trecs from euch
ploz, incluzirs the check plot, were aug. No atlemxnt at
celection wus made; instead, the first &0 trees cus were
t-ken to be renresen .ciive or tne plot. In this wey a
feirer comparison of the verious plols vas ade.

The tons and the roots vere vei:shed sepursiely, the
Jdivicion being mcde at the ground line, The tree of
aver-_e weiirht was obtuired by diviaing the totel weignt

o

by £0. The current height growth of the aversge tree, in
each plot, was slso measured. <the results for the different
plots &re given in iaile I.

Teble I. The effect of thinnir. on the develooment

of tne top «na roote of wiaite spruce sndi red
pine seedlings.

Nuber of lhive Soruce ke Pine
seedlirgs Top Fools Fatio Tonr ootz ketio
per si. fte nel.™t in sroms T/R T.P
Checx* l.ol 5 o el
€U 1.85 e8I LR S.7
40 2er8 1.2 2.0 5.3
e 4,77 2.00 2.2 4,0
Grovtz, in inchos, o svera. e tree
Check v eB 445
60 1.8 4.7
49 2.0 el
20 “e8 2.0

#inite spruce - 276 - Eed Pine 120
According to nohlenberz (20) = low top-rooi ratiio
indicutes a better tyne of »nlenting stock th-n a hich rotio.

Korstisn end biker (7) suyv, "The best criterion of



stoct suit-ble for fiela plantin, is trhe bzlance betveen
the ton and the root, which is best exnressed by weight.
The best class of planting stock is that vhich has a suell
top und & lurze fibrous roof srstem."

Show (13) elaborztes on this =s follows,".... tre
mos: promising criteris were founa to be the welgh? of top

ani roots and the retio between the two, or wei.ut too .
vel, o roots

Other things being euunl, the reater the surfce area
(and weight) of the top, the greater tae trznspiration;
ana the gre~ter the urea (and weight) of the roots, the
grecter tae absorption of wolsture from t-e soil. £o, :siven
tro plante with tons of the ssme weizht, tie one vwith the
keaviest root syster is eble to gbsorb more moisture and hence
under field conditions has a ni her chance of survivsl. Of
several trouns of ewusl wel:iht, that with the lowest ratio
of weiht of tovs to wezi_hit of rooits will have the hi hest
survivel,"

accordin:. to Teble I, thinning the seed bedz of both
soecics shows a beneficizl result. The white spruce,
thinned from 275 seedlirgs per sauare foot to 60 oer scuare
foot, shows a decrease in ratio of 1.0. No =pprecicble
difference in the toproot rztio between trne different dencities
the white s ruce cen be noted, but the red pine results
shovw a decrease in rztio for each decrease in nunbter of
seedlinsz per suuares foot. The irrcculirities in trese data

are prob.bly due to the li-ited samnliry.



Tatle I 2lco szows that th: red pine geedlir s in the
denser plots ;rew tcller thsm those in the thinned lotc. A
genersl frend unwerc in kel hi oro th, from the nlote
thinned to 2J cerdlin. s per s.u-re foot Lo tiie unthinncd ,lotis,
can e noted. The trees in the thinned >loits wece develounin.:

luryser root syitems while thoce in the unthinned Hlots were

bein. crouded b ke surrouniiry trees :nt levin to fight
tfor li_ ht =zrd food,

The results from the vhite eoruce plois, wiln the ercen-
tion of the >lot thinned Yo 0 seedlin.c prr s:unre fool, show
the seme gencr:l trena in grovin as do the red nine nlots.
The plots thinned to 0 seedlin s per s:uer> foot seem to
be erratic cn:. o not follow the ,cner:l treni.

pefore the eeedlir. ¢ were Ju., the nlobs were sludied
to see the effect of tne thinnin c. In tne nlote of totn tle
red pine unn the vhite coriuce th t were left urthinned, the
olinte aprered tiller @na more e€nin'l- , &ni also 2o enred

in a less thrifty condition tizn those in tne thinned plots.

(Cee Fiysa 4,5,%.) The folilc e of Lne plints in the unthinned
alote wes yellovich _re+n us comprrea oo tie dzrk _reen

color of the >l'n 5°in She thinne: nlots. Ine yellovwiish

color vuc prob itl; due to 4 chlorstic condition recultin.:

fron s deficiency of certiin miner 1 g.1ts (14). The

chlorosis was miurh mo.'e noticezili in the soruce bede bi-n

e

n the red pine beis.

. - ~

The white coruce plotc show:d « si niTicint effect of

FRN

thinnin. . In the unthinned vlobs aooroxincirly b.o-thirds

of the trees vers killed by the cir: . berry, root veevil



{Lrachyrh'rc:s ~va ~g,, w...e in “he thinned plots nore of

the trees were attacked. (See Figs. 7 and 8. The
weevils seem to prefer the shade of Lhe plaris and do the
most damsge where the seedlings are thickest. A discussiom
5T the control of this insect will be ltaxken up later in
this thesis.

To determine the proper density of seed bed, trees
from varisus plots should be planted in the field and
yearly measureients mude of the growth and survival of
the *trees from each plot. In this manrer the proper dens' 7

of seed bed for each specie could be determirned.

Conclusions

Thinning the seed beds of both species proved beneficial,
Lhe tcp-root ratil> of the white sprice being lowered 1/3
from a ratio of 3.2 to £.2, from ke unthinned ton the *thinned
plots, and che ratio of the red dine ceedlings beirs lowered
1/5 from 0.4 o 2.1, from Spe ucthiiured ©o the —hinced obloce.

Thinring *the plols also lessered the darage caused by
the strawberry root weevil, no seedlings being injured in
the thinned plots while avproximately two-thirds of those

in the unthinned plcis were killed.



Foot Pruning

To deternine the veluc of orunin. the roots of

n

seedlings before trancolenting, three lots of ten trecs
ezciiy, 0of rea Dine zn. vhite corucs vere T00G Jruned to
aifferent lenytrns =rd then transpiented in re ula
transnlans beds. A fourfl lou ol e ch shecie, unpruncd,
was trons lontel abt the sanre tine, 2s a checke.

The root:s oI the first Jor vere 1l=ft unprucel to
gct as a check. Onc-third, onc-nulf and two-thiras,
recpectively, o7 the roots of the other lot: were cut off.

(Cee Plutes I wrnd IT). [LAfter prunin., the trees were
nlunteZ in tire treznsplsnt beds, the trees teln: soi-ced
four inches zr=rt in the rows. Ths tr:incslant rows were
six inches znsrt.

Tae followiry fsll all the trees were du., the dirt
wached of £ th- roots, =ni the trees v i:he:. (See Plates III
and IV).

The weights were obtained bty severin: the roots from
tre tons st tho grouni line, ana weizhine erch vert seosrstely.
The weizht oi the sver:ge tree in eacn lob wes obtuined by
dividin:; the tot:1l weint of £ll the trees vy the nunter of
trees. The ratio tetveen the weisrt of tre to) and the veirnt
of the roote was sleo derived.

The wel 1t of the aver:ng. tree, sna the retio betwvecn the
ton #n7u the roots, for each loht wn . for esch soecie, are
shovm in Tsbles II und III.

In the dlscussion ol thinnin seeid tea., a lov tor-root

r=tio wgs enbtioneil a5 inllecroir - ¢ rore aeeir-itl- to e of



1

planvin: stoex thnen = ki n r-tio, tn. : too-root ritio os
ti- test criterinn for Lk ¢onorlson o nurzery shoeic,

(See 0z e 44)

Table II. Ihe offect oo root Hrani-. oo the uev:lon oo of
the bop ernc 100t 0. red oine.

siioun . of Too Hoo%E F-tio
T /

root cut off et in srens T,/%
None—=-chsocx 7ez Seb 1.4
One=trird ek 4.7 1.3
One-hiclf 7% 4.8 1.5
Tro=-znirds .4 “e8 1.9

Table ITI. Lhe effect ol root runi<, on Lhe develornwnt of
the tonse 2nai roots of vitltr soruce.

A 1ount of To> Footz he.tio
roo _cuat off, RN RO B s N STUNS o/r
lione-chisck L4 1.2%
One-thira T 1.4

s e
.

L]
Q O

One=h-1f 7 1.9 1.6
T.o=-thiras e 2B 1.0

Usin L tor-root rutlo o5 a Lusic for compurizon,

tae while eoruce seedlings (Title III) witin tvo-thirds of
the roots cut off ;~ve thr lccbt reculto. Ro zver, the

!

1 . PR . P
(WA SERRATENTS GRED V)

io seers bto Le frow the chocx lot Ho tre 1ot

vith the ne-vier cabt roots. The red oine recults (Table IT)

#1z0 indicate ¢ treni fron Lic trecc vwilh the uncut roots

vy those vith the he:rvier cut rootc. rhe reculvs frosm

t' e lot witn ona-helf of the roois cut off seea to be

err-tlic, auc prob-ily to ¢n incufficilent nunler o) trees,
There see s to be & voricne~ o: ovrinion betwren

different, iritcre in re-.ri to tine vilie ¢f rood Hrinin

stocxz whichn ls to be tronsplanteas Juncuch (), vorking

with wester. »ellow »ine (n., Jrcx pine sue, " oot

Ssraning hes not erovn ony advant., e to werrent its



effect ie¢ coniinued throu rouf =he yoor in the transilent
bed cni the firet ver in the fielc" Tox (£), vrivin of
nurs=ry orochices in Eelgium sgerye, "Intere:iing tects

were m-ae in triawain, the roots of to-re r-old secedlin ¢
before trensslentingz. The thrifti st Hlinte were oct:ined
froi thnse with uncui rooi., & rzct wi'icn ceenc to be at
vi.ricnce witl. the oruciice in cone of the Ge:rnn nuvse:ies
hceordin: to Oleon (11), "To reylect root vrunin - <lien the
treee sre lifted is to aefean the onrincin.l purposs ol
trrneolentinse. Pro er srunin: iz ieoortans zni fortun.tel
simole " Tillotzon (1) s&r'c, "hooi pruning I cilitutre
tr-neolanting sna to some exvera 1t prouohtes the forwction

of = comoact, well develooed root ersten."

The evers: = growtn during the current ye:r was also
messured. 1ne meacureiicnts are snovn in Tavle IV,

Tu:ble IV. The effect of root »runir: on the ;ro.th of vhi
g€oriuce tna red pine.

Amoun?® oI wolle coruce ked »ine

n
0

xr
o

te

DL

ro0h cut ol'f Gro:. ..

bae

Honu—-crecx
On =third
One~half

Tro=tiiiras

*
-~

ed
[
e

l.’:J
l.7

DY N
L] L]
O o

Th= growta of the red olne shows & tencencev to dscrea

ce

ag the =zmoun® ol roots cu:¢ oif increzscs. The excention to

trnis ¢enersl trend is in the lot =izh cn=hell o the root
L

cut offe The recults fron thiz lob see. bto be err.tlc =s

1

vere vi n the ton-roo! robio wzs figured.

~1)-
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vith the excenbion ol the check ploi, bre viit- cooruce
lo-e ehow the sz trena st Ul - re uine, & dceresse in too

growln wilon on increase In zrount o rooic cun of .

Tre :ucetion is oftern roisel ¢35 b, to- vo1lue of trirc-

olantire seecln so vl lovers (Do o&os, Mzialbs o exoe iren

vith vester. :ellow pilre en- weos s wiive Hdine ghow th:t

),

eessotrinenlnte sre ucanslly orelered o seesling m.el0" Tillow

m

(1£) e:;8, "It neplenti=, likc roobt >ranin , hss Tor ite
oitject the proauac . lon of suocs wiilel: 1s most livelr to succre
in tre field slintin , prriieulerly orn inkocsit  tls :zitecs.

b ocrowlh sru o ciiluls te
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develon ent ol the 1 tercl Teedlir. roots." I'roa T:btle IV
it can be seer ir:=t the «utror obtuined the sare resalts in
tie retard-btion o Lel nt zrouvth in tue red oine lovs. The
author of rullebtin £3 o tre Pennszlvenia Teon ctnent of
Forects #nd vnoters (2) vriwee, "Irecs euitscle for reforect-
atior nmirposes cin be grown without tr-nsolsntin.." Accord-
ing to Olson (11), e.."Tarou u tim ly widenin. of iiic
growins space it (trancsplanting) orocuacee not only strong
ard sturdy, but zlso uniformnly develo,cd roots asnd crown
structure."

‘By couparing the results of tre trhinning exseriirent
wibh thut of th~ root prunin: exn riment the value of trans-

planting seedlings is shown. These resultz chow that nrore

4

then just the widening of the srowin s)uce i: needed to giwe



The comparicen of the Lo experiiente ic erevn in Terle V.

Tzble V. The effect of tihinni rb end trencplerting orn the ton-
root r:t’o of whlte Coruce ontd red pine.

Yhite t-rucs Fed nire

Treot ent of ceeflir s To.=-roci r:='io

Unchinned el Sok
Thinned to €J prr s . ft. .7 “e2
n " g :J n " n E - '?' :4 .0
n n :: J ] ] " ': B O :,’; . :7
Tr:-nuolenie? - nos oruned 1.7 1.3
" oranred oonc=third 1.8 1.4
" " one-rslf 1.8 1.8
" " tro-trir.e 1l.¢ 1.:

Thic tetle cioneg = consiocral e lowcrin. of Lie too-
roow r-tlo frow vne thinnod, tut not trinoplinbte’ cecd-
linga, to the trinezlorted seedlir ce Previowcl, (2ne ¢)
it hre Leon mentioned thet the lower tie tor-root ratio the
better t e plantir, stocx.

Ucoin | tne too-roos ruatlio =s ¢ ticis for com»r ricon,
tr neolanting woce imorove tae stock for pluntir . In the
white coruce olots & decrecce in r-otio ‘ron 4.0, i3 of

tie plot thlnred Lo fu secclirge p r s:ur.c foot, to 1.4,

o

the rotio of tihe troncnlentec but not sruved zlot, is
sirrificerte The i provescnt in the vhi-- soymice is more
n:ticecatle tosn in the red pince. 1ho Izchtors moy be the
cxuce of tiils ciilference: the Giffererce in the Gencit of

t-e ori.in-1 ceea teco, the dliference in tre rootin

haelit of the v £recies,

1.

e NN



Séng tives it ig necescri LU cbore nuror i £L0CH,
eitrer over vinter or fer o chort eriod in ULic coring.
There ure sever:1l reccors wii 1t m7r be recesc i 1o
store Lor ctocs over winter, The slock ney te wirieo
for «,rins nlunting vefore 1t cun e au. in uic nurver,, e
gtocu nry neve been duy for ¢ full orcer wnd the orier
c-nceclled, or the plantin: cezeon tey come Lo -n unel weched

esrlr ena in the 11 »itll sonme of the shock left unhlunted,

v Le ncceseir to utilize sore of the

m
R

Souring: stora.
trex in treet for nel. cced beuc, or the clocx aty be winbed
for 1ute sprin, plurtin_, zlLer th- gro th huas gi:rtec in
the nures:ry.

Trhere zre several peinoss in comion use for tae
etors:~ of nurcer; stocks lreelin -in in tre onen, heeling —in
under cover, in ice or snow pits, in cold storz.e.

To deterriine the best rethod of storing trecs ir cola
storaze, end elso the tesi mrteri:l to use for odsex’ng,

un exp0 1 ens wag sitarcens during the 211 of 1870, ucing

tro-yesr old wihite eodruce ani red pine pluntin shtock.

omn

The procecure, wnich was the szre for btoin soecies,
wee c& follovs: On Lovenber 11, 1050, 10 tvo-yesr-cld
seedlirgs were Juge. Thece were cenuraten into five lots

of G trees ezch. Lot A wic nlinted et the Xelloge I'trm

[ ¢2]

nesr hu;usts, Lichigens The follovirg dry Lots © anc C
were slored in the colle_e root celler, Lot b Lein: pucked

in moss snu Lot C pickea in sand. Lote D eni E were

-
- -



stored in the coli suorw. e rour of the rorticiltar.l

Luilcin., Lot [ in ross end Loo I in s-nd.

The Sewoersiure ¢f the col: stor..e roun i: suto-
. . o
raticrlly controlled =nd ron_es Letrecn Z:°F in, 4,57,

4

vericl in beitn stor:ie

pleces wee kent molet, wuler beir:y adaea at irre ul:ir
intervele. In slorir,. trsec in eny nrterizl conci rt
water musc be keot to gee Bt the vociir, miteritl Joes
not ary out, for if it once tecowes or;, the roots of the
trees vill elco wzcome ary, end dry roote re n aend trees.
L recoird vae xent of the temveruiure =n: relsztive
ity o the root cell:r during the time the trees

vere stored there. The temperciure rneed froum €1°F +o
719F., The relative humi i veried from F8.7 nercent, to
84 percent. st no tlme ¢ii the rel.tive huwi ity tecome
lov enodqh to cuuce excescive ir:nepiruation.

On £pril I, 19:l, 1i4 mere seed in.. were du. and

ceserated into tvo lote of €% tree:z ecch.e Lot F v

1]

- 1 N]
nLCne O

in rmose =nd sblored in th

= root cellziy, sni Lot G v

m

necked in roce end stored in the coli celler,.

Sizty t.o trees (Lot E) vere duc horil 15, 19z1.
These, vith 81l the other lots, were pl nted the follorin:
Gy &5 tre Kellogo. Form.

Tihe only rmunner in wrieh the storvare ieilode ~rd nrcking
reteriale could be comocred wes to pl-nt the tress, le tuew
£ro. for &t lerst one crowin. ¢ ccon, en: tiicn como re the
rete of grovth, 25 well s the earvivel zer cent cf the

verious lots,.
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inchez belor roim-1l, end up co the bime grovih ceccsed

ches belov norucl.

[S 1

b
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Fald

Lftcr growth ceseed the followirn, 11, ¢ count vrs
n-a2 -0 deter.iine the survivel of the verious lots. This

0

™

count chowed tre loss in the *hite coruce lo's to i«
rrect thot they vere nobt concidered further. The survivsl
nercentsges o' the red »ine sre ciaovn in triuls> form
in 1e¥l= VI znd in _r Ohic 1 Tform in Fig.Q.

The grovtk of e ch survivin, tree, for trne current jerr,
wee necsured, tut cdue to the lov surviwil ol e.ch lot, no

conclusione trced on ;rovih cir te mede.

The poor survivel in 1l :the lobte ~¢y b- due %o the
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deficicrey of reinf-1l, tie einericant 1 ~rer Leln €o
Sry oreceding na follow ™. plentirs £ U only tre rost

vigorous trecs ciulc survive.
Telle VI. The effect o cLlfferert

on the eurviv.l, in the
Dine ceedlinrgs.

curvivel

Dote  Plice iTuier W of total
4

Lot 1liftea stored of trecs 2isnted
4 Fov. 11 15 1L.08
B " E.C. 4 LZelt
C " " 7 1.7%
D " C.C. ‘1 16.92
E " " £ 4.82
F Ltr. 2 E.C. 4z IL.,e7
G " C.C. e 1,19
Y

Lore 15 " 10 £.06
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1eCe = novt Cell:.r CeCe= Colu Cellser

ctored

(o)

The treec th.t vere Cuy in the sorir: =n
in moec for tvo weeks previous to Hlentiro snow tho tect
survival. These trees vere -ble to atcorb considereble

. Ly s
BN —r
17 Gl Wiy
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-
ct
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irorove their

- .

ohyeic 1l corndition. with tle iioroved -kycice'l condition

7\

the trees vere tetter rble to wiiksbuni the hirdehioe of the
dry nl:ntir, eite

The trecs tz: t were aus. in Lhe coring «nd guinten et
once vere very ory warn dl ntea, huvin been rovir-. curirg
erre of orousnte P osnted, e they vere, on ¢n ercec(-
ingly dry site :n” Jrovin. curir_ & third dry ye.r, their

emell,

chznee for survivin: was very
The treece that vere dus in the £.11 'nid Hlonted et
once vere =lco very dry then Hlrnbe !, furti roorve thcy :lso

vere >linted on - very ury €iis. The surviv.l dsrceniege

o.” this lot wee ¢lio lorred by the loss Jdue to fo:t kewving,
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Tre treez n . vwere ctores 1L - L-ter coov  looot
es goond surviv:-1l ss the trecs ctoreda for tvo vee«c in ine
sorirg. The former trées also hza a ciince to etksorb
concidereble moisture from the sccking meteri- 1 end thus
were better sble to vithst nd the dry conditions alter
plantirg th:n those trees th:ut vere >l.nted :s soon s
CuUZe

The trees pecized in moes show & €lizhily hi_her
surviv-1l srzrcentege then those dccked in ssnu. The
moss wo.e tble to =beorb cnz hold more of tie veter thun

5

v:s the ssend. The send has & tendcney to cuke =nd thus
Fad

caeuce the wzter to run off instera of »ercole tin:

thirou:. L to the roots of the trees.
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. - ~ o . A
4 Kevw Control for the Stircwberr; Root Veevil

The strewberr: root veevil (irschrrincus [Dtiorrmmcug]

ov-tus), lonv & serious nest in the strewberry industry,
is attzcking in great nwibers, thle conilerous nurse."y stock
of the lichigen St.te Collese nursery. Thne root weevil,
¢lso knoin &g the crovn girdler, firet coserrea in edidenic

form in t-e nurcer - cdurin. the zorin. of 1972. <ince th't

tiie 1t hes increcsed in nunbers :na in extent of durco-e.

-3

he str:vberry root veevil, &n introducea soecie,

.

Jrobr bly first cane from Lurooe, thou, li it hrs bern resorted

in Losh Turove «n.’ ro.tiern asia (1).

One of the first outlreske in this country occured in
Mrescchusetts in 1885, Cince th:t tice it hoes bern rejorted
fror Penneylv-nic (1874), .icilion (De-rait 107L), ler
H-moehire (1876), soutkern iichi on (1387), Illinois (li&2),
Ohio (122 ), Incicn. (1&2:0), nromin. (1837), Mew exico
(1e04), ‘innesots (132C), Yonten= (1:37), ¢ni “zshin: ton
(1904). Uov: leobiz (Lltts), .utbec (1l827), -ni rritish
Colu~bis ir U.2 Lominion or U:peds alco h:ve redorted out-
brezs of *F= sest ().

The edult weevil ic Jderk broin to black in color :¢na
varies in length from thres—sizterntihs to five—ei-hte of en
inch. then tle weevil first ewer.ec frox tie i1y sicre

it is necrly vhite, coon becowes 1lijiit brovn, ci - n;ee to

2o Pernigeion vas grented by letter o Yoc. T, 10701,
frow the uriius .= Uouncil, to uce thic noraion o! re thlecis
for puolic tion in the Journ:1 o Forccotry.

-1
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b

der'sor brovn &nd firelly bceores ver o drri bron. The

veceuse the elytri, or :ins covers,
are fuead together, ithe veevil is un..lec to fly.

The er s e= verr winubs, —easurin: sbout .£5 »m. lonr.
Then firet l=id they -re nily ~hite babd soon clun = to ¢
pale trovn color.

The lervee cre whit: in color, wiwh ¢ brounich
colored hera, then first hotchza thery ~re :bout JEne,
lon;. 'the 111 _ro'n lorvee :re a2vout threcr—e’ghts of
en iner long.

The lcrves ciurznge to nunsc in easll, burrov-like
cells in the .Tound. Y%he vux-< cre y1:ite in color wnd h=ve
tre verious cooindigres snd body r»rts of the cault veevil.

The ncevil is #nown to fe:d on zeny of the cultivited
plants €5 well &s on the grasses cnd on verious soecies of
trees. Doimes (Z) mentione the weevil feedin, on strew-
berries, log:nberries, sorrel, timothy, white clover,
enowberry, o:wk, henlock, znd telssm. liote =nd Vilcox
(10) add to this list June grass and quack grass.

In the nursery at Michigen Stste College the weevil
has been founZ voriii; in beds of Norway =pruce, white

gruce, weetern white pine, red pine, nortiiern vhite

roor vitee,

Tre dima: e Sy aursery sloca results from the feediry
a0 ae Llirvee on the bLeris of the roots. In eny cr.scs the
ron;s ¢re coindletalr irsled.

In 1521 Zron 50 Hercent Lo 75 nercent of ihe r=U sna

7=0 riite soruce, 40 dercent to £u dercent of the Liorw 'y



soruce and lecser percent.ogces of the viriocus dines cni 1 roches
in the Ldciigin £t te Colle: e nurser verce Zestroyed by the
veevil, In @ nurescr,” rrovin. 7,000,000 trees ¢ ,oc:r tiic loces
of ;rovin: stocik becoiies iaportont.

The lurvee see: to »rofer b= dencer teas mn 30 the ost
dare e in the eentrr o the bedcs This w.o 0ie cle rl; lon

in & cerier ol expe L nte crrrled on L the ruthor <uring: 1070

In theree exdzriseris & bed of 0=0 wiiile goruce voe thinned

rn

fferen . usncities jer s usre foote One ~lot ves 127t

l-ct to 70 seealir.ve In the unthinne. -lobt, hevin, 77 sced irs

2 tsls b o=third: of the seeciin ¢ vove

 d

oer e wre fool, =3 rox
«illes Ly th= roob weevil, nile ir i~ Jhiinned »lob: none of
the seedln;e vere injureds In t:o lob trob e oitrclied,

orl,; lheote threcs 1w tle cent:iv of the ~lov vers: killcd, lesvin -
& Lordsr o live trees crund tio oubc: ed e,

Tr:neslart rows secied Lo bte immuns from sttiez, prob L1

beciusge L e linte o so Ty st

Vrrisaz «ntloas ¢f control b ve Loen Urlrea In oraer o
aet-rs Ine bLog Lesy wey 0& Codwr Uin, thile sect,

In the cir:vlerry Hroaucin re; lon of Lritish Col-ili:,
the growers vecortec to tle ise of ir:i=bocii, L n_te=I003,

ro-: ~il, irsecticlica, tnd goll Mut o obes - ith voricd results.



o~

o :rti“icl -1l con .ol he: ¢ toe

.\
.
-~
5
N
—
¢
o
<
e
r
N
o
4
|
ot
A/
(@]
D
%
3
T
=
o}
H
()
CV‘
)
’_J-
“

veevilo!

I~ Or- on ¢ oile=mr e Lidlb consistin. ol . roun. -H.le
weets mized vith eodlell. wretnele e oo il oon vrsuats In
he el berrs > L2 ete nocOolirel Lo oes cillel "Lo-l o wlM

»leo gove recgon: L7 ood resulis, dhece LoLED cero Ziol o

311 the ¢ “alt beeltle,

-
—
o]
-
X
-~
al
)
—+
(9]
2
™
j
H
th
(4}
N
o
O
&)
h
(]
jon

#2-1ica -~ »'n' of comrerci
bed cfter L3 wez proosred for olinting, Lhen coverea o e itn

t:0 or trrec tricmessec o - turls s, Ikile orourescd ihs

oul L vn srer fro viiel sceriin ¢ oo o U Lien e OVes :
“hiel v vore tricils incete L dhe veevll
it the ea eshbion o Tiss Iucenlo eltnicl of Sl licl Lon

.o ; A . e e .
ei»% feen b four Teeb viog Lodis wie dhic Lol o enclosel &g
= lori fre o gt £y inglez in Y rouny sas oxbonain: iz

incheg sltove L .rand.
The %oy of B :roun . woe Lloosemes o 21 wilys 1y orier Ui h
the colution o bo =0 lica -1 Wt serenrst ore encil . 4 goluLion

Trter, conteinir s I60cc. of riceicle ¢ rbon

to tle Jlote The o .ount o7 ¢ rlon Jicul 8




fe e Lemoorature of e
ves ghortel woe €5 ., 4lce, OF
mixed with =scr ten g 1llonc of
aivei in o ben o llor ik eon, Un

t.e recalce
o Ca U
~cevil frow

tie coll.

£ tot: l
thn suell pl
¢ oulte esce .
. Ire
June tectle
the [rouni.

In or’c:

tre

m

FTOomLT,

I s
r £7
r 4!

CCe
e

CCe

to 1J

n
n

n

"

STEL JOUIEd on obie

" " n
1 she ~os e ol et
e corbon J2icul hide veog
Te 4o colution wog
e S0 Letrs ooced to

Lort hsurs 1ter & count s ¢ to deter - ine
of tre exneri crie il.nt g ati ool ol goll
n v ercefdll erecined, £1L st e of the

+

¥S
of €7
nt,
tin, those
solution Al
(PrylMooheor
Lo

[ &)

ceorn .

w

out in & ved ol I-J vhite
Ul cc. 06 Lue
The trees ere incHe

injarioue effecte

bl Tue

Ie
V
v

P

tiiou

colution

injuri

~oo

erlecos

the

t h:

not ¢

gD .) vhien

¢ ul. beevle iers £

in

i~ cevile v Zount in

e L v T B R B N
a reochen the hiri—enoll

fect tne ~hice o ubz of tho
* :1l:o ters srcesent in

cevernine the effect o°

bea, tio feet by

EOTUCT o

coed

.

iscicle cervon ulzulpiiic

4

il

c:uld e foun:.

ACCOLG e

miscible e.rbon diculshi e, 1% *-s

- 5=

e followir.

the

£

Ll

Treaty ¢ llorc ol b

o

oviever, ta

c'n be uced on <11l s)yecics vhiill:

e

Mo}

1,
~

orn fourd

Fa)

bl

¢olution on

Teet

nes le

et

Al =

no

v
I¢l

207 g

[

e

s 0.

1

Lo,

conuafiebures of

s

<
s
-

it

"1ove

’

Yot the ground

CGued to thils bed.

[V

Jd



€h0uly e trecbed vien o trece tre alroant, juc s ooTore

he Lece: sy olornted or Jucy i Cer Ll trecc .
Durin: tnc £ 11 of 15:1, conuisl meovices on =

lir.e eolo vere corrion one & Crion izl ice e ulsion

vieg usel,  Thiec coidslon, - hiich. correr »on. ¢ o the sisclllco

c:rbon disul shice in ite cciion, io . dc ro. tie iollo "ir;

of Lenwonite
C20 oo

CE

te

" n

JaNEN @2 BN ol

P
K
" n ‘..1 =

On :n or 1,40 scwre fet froc

L TEG

goriace o juct teen romoven tni vilen

?
v

infectea 1V the weevil, ¢ ibon aliul ii

v o
Vo

P s
[

veg :docde The eculeicn cosoliec 5%

Lo %ie coll te: .oersture:

cecorate,

5J°T. 1.6 cce T g

5\}0 - (fl\J‘OFo 1104 CCe "
(.\UO - 7:}0F0 9.\) CCe "

T1XeO 17

o

18 o011

One f1llin. of ine ejoreyer covered €J g.u
the cteri 1 beis: oo licd b ol 1 te of

&

1lons o one £ wre oot

£ recuingilr voorl fre.i, soven

fret, ceven inches lon;

to colution uvrnicitl it e-uld

4
9

& tuilec e oo Clwencione

TN

Tne fr:ac o)

\

enclosec just €9 s u:~ feet o wie? "na i
roterizl. The outcide ol e [roue wio U

to wrevent le: i e

RS

L\

€0

vln=e

w.ich

-t

e v

€ ¢ ulsion In

he 1Tollowing -

vly

weter
n

lion of
1" \i
n

1" "

or "Le.n" z.reier.

Lorlde boei g
Geed, vug Uocd

intn “ice groucnd.

AR N 2 ) - A
e Lo ib voulA

ol onie trni of

~
L. oll



tireca

v e

o
-~

The co of

47 ho
1z -
c b

lov rec in the fr--c

B
Vo

ovil ol tiz frie vo Lo

cr1lons o e.uliion cni 44

<

18

~

wen) to cover ore thole rec Y

~

the osersLion vnl r: follovss

il

urs &t 5J: AN

llonc oi c¢.uleinn
£t €Ly 11.70
ST T9 Tor 1,740
olé ccur e foot,

oTr PG

el

1

wl

i

our

o
]

rest loe Wisne

Tne l-riest item of <2y nce 1 Lo 1 tor.
itz e'n be consiceredl; lowiren «ih- o b7 ucii. t o
ar Cors tenks Ov LY usln, =0.6 metllod of fillin the
tinzs nore Lulcslr,

tre: ted

cVes

«

BRETUTN

cueeke teln,
Corciuzions

T 0. !y no <el'inite concluciors c:

T T

one s : 8010 T Tollomin, recou. enditione

T
vorrontcd,

-
(Srae
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poison brite, in orurr to <eep out the wcult

r

weevile., by mzxing the balt cttrective to the
wveevils they vill feed on it ss they crewl over
it.

Control me:sures must be ccrriez on for
cever:l years in order to reduce the nuber of
veevile to & point where the damege they do

vill be nepligible.
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Plate I




PLATE I

Red pine ceedlings rezay for transplenting

Onn-=helf of roots cut off
One-third of roots cut off
Tv.o-thirds of roots cut off

Checx-none of roots cut.
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PLATE II
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PL&TE II

thite spruce seedlings re:sdy for trinsplanting.

Check - none of roots cut.
One-third of roots cut off.
One-=h:l1li of roots cut off.

Tvo-thirds of roots cut off,



PLATE III




PLATE III

Red pine trensplents after
one sezsons growth

A, One-thiru of roots cut off.
E. One-hali of roots cut off.
C. TIwo-thirds of roots cut off.

D. Fone of roots cut - check.
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PLATE IV

.nite ooruce trone o lents

=fter ore seceons .rovin
Checx - none of roots cut.
One-third of roots cat off.
One-he1f o7 1oots cut o:f.

Tro-thilrds of roots cut oif,
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