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Strawberry Growing in Michigan
I. Strawberry Culture

iir' /i. Ii. I'OIifili*

IMPORTANCE AND DISTRIBUTION IN MICHIGAN
'fhe strau.lrerrr. is the nrost inrporta.rrt snrall fruit grorvn in Mich-

igan. Tl-re acreage <lcr,oterl to its culture is not so large as that rlevoterl
to the raspberry, lrut tLre yielcl in cluarts ancl tl-re value of the crop
c'xceecl those of an.v other srnall fruit. At the tirne of the 1940 census
strarr.lrerries u'ere r-eporterl fronr \9,798 farms, making a total o{ 10,434
acres in tl're state. [ieports itrclicate, hor,r'ever, that this acreage has
lrecn consi<lerably reclucecl since the census figures \\'ere taken in 1939

;rncl tlrat the acrcage for fruiting in 1943 nray not exceecl 8,000 acres.
Strzlu.berries are g'ro\\'n to solne extent in every county of the

state. -They are g'ro\\rn nro.st extensively in Berrien ancl Var-r ]3uren
counties u'here r-rearly 4,000 acres are clevotecl to the yrroclrtction of
strau'berries chiefly for shipping ancl processing pLlrl)oses. Outsicle of
this section the largest acreages are reported fronr Ottau,a Countl'
rr.itlr 514 ir.cres ; Allegan 459 ; Monroe 373 ; Wayne 308 ; lVluskegoln 229 :

N{acorrrlr 212; Sag'irrau' 2A7 ; anrl l(ent 199 acres. Sixteen other cottnties,
incltr<ling' Hotrghton of the ul)l)er peninstrla, rcportecl acreziges varying
ironr 103 to 170 acres each. In rnany localities strau,berry gro\\ring is
lirrritecl to snrall plantings chieflr'{or honre rlse ancl to sollle extcnt fot'
salc on local fresli f ruit nrarkets.

Strau'lrcrries rnav lre g'ro\\'11 sttccessf ttlly in nrost al'))r part o I tlir'
stzrte u'here stritalrle soil is :rvailable. The plants are harrly, eslrecially
n'hen afforrlecl solne u'inter lrrotection, au{l they trsually reclttire little:
or no sprayir-rg for the control of insects ancl cliseases. 'fhis in acl<li-

tion to their e:rse ancl iirtensity of culture tnakes thetn urost desiraltlc:
for the honre fruit garclerr. They shoulcl be plantecl in every fart-n atrcl

sulrurlran garclen, ancl often space nray 1rd founcl on the sn-rall city lot
to irrovicle the fanrilv n'ith sonle fresh fruit for table use. One htttr-
rlre<l to 200 feet of n'ell spacecl nrattecl ron. shorrlrl procluce enough tcr

strpplv ar-r averag'e fzirnily u'ith fresh fruit in season artcl ctrottgh for
canning, freezing, ancl preserviug for rviuter use.

sDepartnrerrt of F{orticulturc.
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Strawberry Growing in Michigan 

I. Strawberry Culture 

I?y R . II. LO NEE* 

IMPORTANCE AND DISTRIBUTION IN MICHIGAN 

T he st rawbe rr y is t he m ost impo rt a nt sm a ll f ruit g rown in lV1ich
igan. T he acr eage devot ed to its culture is not so large a s th at elevot ed 
to t he ra spberr y, but th e y ield in quart s and th e va lu e o f the crop 
exceed th ose o f any other sma ll fruit . A t th e tim e of the 1940 ce nsu ::; 
st ra\\·he rri es ,ye r e r eport ed from 19,798 farm s, m ak ing a total ot 10,434 
ac r es in th e stat e. Repo rt s indi cate, ho wever, that this acr eage has 
hee n cons ide ra bl y r educed s in ce the ce nsus figur es w e re tak en in 1939 
and t hat the ac reage for fruitin g in 1943 m ay not exceed 8,000 ac r es . 

S trawberri es are g rown t o so m e ex t ent in every co unt y of th e 
stat e . . T hey a r e g rown m ost ex t ensiv ely in Berr ien a nd Van Buren 
counties wh er e nea rl y 4,000 ac r es a r e devo t ed to th e production of 
st r a\\'berr ies chi efly fo r shipping and process in g purposes . O uts id e of 
t hi s sect io n th e la rgest acreages a r e r eport ed from Otta wa Co unt y 
\\·ith 514 acres; A ll ega n 459; Monroe 373 ; vVayne 308 ; lV[uskegoll 229; 
Maco mh 212; Sag- in a ,,· 207; a nd Ke nt 199 acres . S ixtee n ot her counti es, 
includin g }-Io ug ht o n of th e upper penin sul a, repo rt ed ac reag es va ry ing 
Iro l11 103 to 170 ac r es each . In m a ny loca liti es strawberry g row in g is 
limit ed t o small pl a ntings chi e fl y for ho m e use a nd t o som e ex t ent for 
sale on loca l fr es h fruit m a rket s. 

St ra whe rri es m ay he g row n success fully in m ost any part o f th e 
state wh e r e suit ah lesoil is ava ilable. 'Th e pla nt s are hard y, es pecia ll y 
wh e n affo rd ed som e w int er protect ion , and t h ey usua ll y requir e littl e 
o r no sprayi ng for the co ntrol of insects and di sea ses . T hi s in addi 
t ion to th eir ease and ii1te ns it y of cul t ure mak es th em most des irable 
fo r th e home fruit gar'den. T hey sho uld be planted in eve r y farm a nd 
suburban ga rden , and often space m ay be fo und on th e small city lo t 
to provid e th e famil y with som e fr es h frui t fo r tahl e u se . O ne hun 
dr ed t o 200 feet o f w ell spaced matted ro\\- sho uld produce enoug h to 
suppl y an ave rage fa mil y w it h fr es h fruit in season and eno ug h for 
canning, fr eez ing, a nd prese rving fo r wint e r u se. 

*Depa rtmcnt of H orticu ltu rc. 



MrcrrrcaN Spncrar Burrcr:rlr 182

OPPORTUNITIES FOR COMMERCIAL CULTURE
Ilecause of its uorthern location and nearness to rnarket, lVlichrgan

offers excellent opportunities for commercial stralvberry procluction.
The many sntall toll'tts and cities ancl the large industrial centers
u'ithin the state, as u,el1 as easy accessibilitl. to other large consunrer
tnarkets, tnake a ready and profitable outlet for the crop. Most of thc:
crop frotrt the Berrien section is hauled to the Benton llarbor nrarket
atrcl from tl-rere distributed by commercial truckers to Detroit, Chicago
ancl other large marketing centers. Some truck and carlot shipn-rents
are tnacle frottr other sections, but for the rtrost part the crop is movcrl
rlirectly by proclucers to points of consumption or to comrllercial can-
ttcrs and freezers.

In the uorthern part of the state, where the berries norrnally begin
to ripen after the peak of the southern shipping season, the procluction
of strarvberries for late shipping has been found profitable, proviclecl
transportation facilities are available ancl that sufficient volume is pro
<lrrccrl in a given area to insure economy in marketing.

COMMERCIAL CANNING AND FREEZING

An outlet of considerable importance to the Micliigan strarvbcrrv
grower is the clenrand of the fruit for commercial canning an<l freezing.
In some sections the bulk of the crop is sold for freezing purposes,
only a small percentage reaching the consumer as fresh fruit. Frozcrr
strawberries retain their flavor and vitamin content unirnpairecl for
lllany tnonths, and there is a good demand for them. Altliough the
prices paid by processors are usually not so high as those sometimes
obtained on the fresh fruit market, the grower saves the cost of pack-
ages and often the hauling of the berries to the processing plant, rvhich
are important cost items. If one takes into consideration tl-re averagc
ltrices paid growers and the cost of crates and hauling incluclerl, an acrc:
yielcl of 2W crates should offord him a fair return per acre after
tieducting the cost of growing and harvesting. In many instances thc
profits coulcl lte substantially iucreasecl lr.t enrploying nrorc intensivc
rnethods of culture.

PLANT PRODUCTION

A source of incorne which is often overlookecl is that from the sale
of plants. About 500 to 600 acres of strawberries are inspectecl an-
nually in Berrien County for the sale of plants, and about 300 acres
in other counties of the state. The plant increase is often large, de-
ltending on soil fertility, seasonal conditions, ancl the runner proclucing
tendency of the variety growll. The average yielcl on good soil is
abottt 100,000 plants per acre. With goocl increase the net profits per
acre from the sale of plants, after all costs of <ligging, trimr-r-ring, and
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OPPORTUNITIES FOR COMMERCIAL CULTURE 

Because of its northern locat ion and nearness to market, Michigan 
offers excell ent opportuniti es for commercial strawberry production. 
The many small towns and citi es and the large indu strial centers 
\Vithin the state, as w ell as easy accessibility t o other large consumer 
markets, make a ready and profitable outlet for the crop. Most of the 
crop from the Berrien sectio n is hauled to the Benton Harbor marke t 
and from there distributed by commercial truckers to Detroit, Chicago 
and other la rge marketing centers. Some truck and carlot shipm ents 
are mad e from ot her sec ti ons, but for the most part th e crop is moved 
dir ect ly by producers to point s of cons umption or to commercial can 
ners a nd freezers. 

Tn th e northern part of the state, w here the berries no rmally begill 
to ripen after the peak of the southern shipping season, the production 
of stra \vbe rri es for late shipping has been found profitable, provided 
transportation fac iliti es are available and that s ufficient vo lum e is pro 
ducrd in a given area to insure economy in marketing. 

COMMERCIAL CANNING AND FREEZING 

A n outlet of cons iderable importance to the Michigan st rawbe rr y 
grower is the demand of the fruit for commercial canning and freezing. 
J n some secti ons the bulk of the crop is sold for freezi ng purposes, 
only a small percentage reaching the consumer as fre sh fr uit. Frozen 
strawberries retain their flavor and vitamin content unim pa ired for 
lll any months, and there is a good demand for them. Although the 
prices paid by processors are usually not so high as those somet im es 
obtained on the fresh fruit market, the grower saves the cost of pack
ages a nd often the ha uling of the berries to the processing plant, which 
are important cost items. If on e takes into considerat ion th e average 
prices paid growers and the cost of crates and hauling included, a n acre 
yield of 200 crate s should offord him a fair r et urn pe r acre after 
deducting the cost of growing and harvesting. In many instances the 
profits could be substant ially increased by employ ing 111 0re int en sive 
m ethods of culture. 

PLANT PRODUCTION 

A source of income which is often overlook ed is that from the sale 
of plants. About 500 to 600 acres of strawberr ies are inspect ed an
nually in Berr ien County for the sale of p lants, and about 300 acr es 
in other counties of t he state. The plant increase is often large, de
pending on so il fertility, seasonal conditi ons, and the runner producing 
tendency of the variety grown. The average y ield on good so il is 
about l00,()(X) plants per acre . With good increase the net profits per 
acre from the sa le of plants, after a ll cost s of digging. trimming. and 
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lrunching have l;een deducted, are often as large as from the sale of
fruit. Plants intenclecl for sale must be inspected and certified by the
State Department o{ Agriculture during the season that the plants are

.qro\\'n.
YIELDS AND PROFITS

Profits from strawberry growing are proportional to totai yield
ancl the quality of fruit produced. These in turn are largeiy deter-
rrrine<1 lrv intensity oi cultrrre. The zrverage comrxercial procluctiotr in
lVlichigan selclom exceecls 2,WO qrrarts per acre u'hich is far belou' the
yields obtained by better g'ro\ /ers in the state. Yielcls of 3,0@ to 4,000

clnarts of marketable fruit per acre usually are considerecl satisfac-
tciry, zrltliough n'hen plants are grown on goocl soil ancl given goocl
care yielcls as high as 6,000 to 8,000 quarts per acre are not uncommon.
lJncler very intensive methods of culture average yields as high as

14,000 quarts per acre have been produced in the state.
The follou'ing cultural directions are intended to furnish the grower

information u'hich u'ill enable him to increase the yielcl ancl qualit-v
ancl hence the value of his strawberry crop.

SITE AND SOIL

-'\lthorrgh the strzrlr,berry is gro\\rn successfully on practicallr. all
types of sites ancl soils, a careful consideration of such factors as air
and rvater clrainage. the slope and exposure of the land, and nature of
the soil is important.

SITE
'l'he site for strau'lrerr.v growing should be fairly level so that the

soii u'ill not ll,ash, brrt there should be enough slope to insure ample
air and u'ater clrainage. A gerrtle slope with a fall of two or three feet
in one hrrnrlrecl is usually suffrcierrt for this purpose. Steep slopes
shotrlrl be avoirlecl as they are likely to wash badlv and cultivation is
vnr)re difficult. If the site is some'lr,hat elevated above the srrrrotrncling
corlntrr', so nrnch the better. Plants on a site rvith even a slight eleva-
tion u'ill ofterr escape injrrry from frost because oi the better air drain-
age thus provided. Since cold air clrains into the lower places. lorv
llat lancis are 11sually rnorc frosty than the higher lands. Despite this
f:rct, hou/ever, many strarvlterries are grown on bottom lands. Thcsc
liin<is are ustrall1' rich ;Lucl nroist aud, u'here tl-re clamage from {r'ost
is not se\rere, nray l>e r-lesir-able, especially for gror.ving the ever-Jtear-
ilig ancl the iate spring-bearing varieties. Where early ripening is
desired a southern slope should be selected, if available. A site rvith a

southern exposure is rvarmer ancl clrier, and the season of ripening is
often several days earlier than on the northern exp'osure or on bottom

,-.,.. lOy 
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bunching have been deducted, are often as large as from the sale of 
fruit. Plants intended for sale m ust be inspected and certified by th e 
State Department of Agriculture during the season that the plant s ar c 
grown . 

YIELDS AND P ROFITS 

Profits from strawberry growing are proportional to total yield 
a nd the quality of fruit produced. These in turn are largely det er 
Illined hy int ens ity of cu lt u re . T he average commerc ia l prod uction in 
M ichigan se ldom exceeds 2,000 qua r t s per acre wh ich is far b elm," th e: 
y ields obtained by better grov,rer s in the state. Yields of 3,(X)() to 4.000 
quart s of marketable fruit per acre u sually are cons idered sati sfac 
tor y . a lt ho ug h when plants a re grown on good soil and given good 
care y ields as high as 6,000 to 8,000 quarts per acre are not uncommon. 
U nder very inten sive m ethods of culture average yields as high as 
14.000 quart s per acre have been produced in the state. 

Th e fo llowing cultu ral directions are intended to fu rni sh the grower 
informat ion which yv ill enable him to increase the y ield and qualit)T 
a nd hence the value of hi s strawberry crop. 

SITE AND SOIL 

Alt ho ugh t he strawberry is grown succe ssfully on practically all 
types of si t es and soils . a carefu l cons ideration of such factors as air 
and water drainage. the slope and exposure of the land, and nature of 
t he soil is important. 

SITE 

The s ite fo r st rawberry growing should be fairly level so that the 
so il \\' ill 1l0twash, but t here should be enough slope to insure ample 
air and water drainage. A gentle slope with a fall of two or three feet 
in one h11ndred is usually sufficient for t hi s purpose . Steep slopes 
should he a voided as they are likely to wash hadly and cultivation is 
more difficult. If the site is somewhat elevated ahove the snrroundinQ" 
country. so much the better. P lants on a site with even a slight eleva
tion will often escape injury from frost because of the better air drain
age thus provided. S ince cold air drains into th e lowe r places , low 
flat land s a r e u sually more fro sty than the higher lands. D esp it e t hi s 
fact. however, m a ny straw berri es are grown on bottom land s. T hese 
lands are u suall y rich a nd mois t and, where the damage from fros t 
is not seve r e. may be desirable, es pecially for g rowing th e ever-bear
ing and the late spring-bearing variet ies. Where early ripening is 
des ired a south ern slope should b e selected. if available. A site with a 
southern exposure is warmer and drier, and the season of ripening is 
often several days ea rli er than on the northern exp'Osure or on bottom 
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SOIL FERTILI:

lu corrsiclering thc nLrtri
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f oorl.
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lltc tlcitllt

lancls. For late varieties, northern exposurcs or n'ell drairrccl llottorn

lalcls are preieraltle siuce thel':Lre cooler, lnore moist. ancl. hetrcr:,

more productive. In sections bor clering on i-ake tr{ichigan, alr cx-

posure toq,lLrcl thc nrrtist nroclerating rvinds from tl-re lake is ahvays

desirable.
THE SOIL

(,oorl cl-ol)s 9f strzLn,ltcrries lnay lte gro\\'11 tll)oll alttl<lst itllv tvPt:

6f :gil, lrrovicle<1 it is rctentivrr of nroistttre, fair lr' fertilc', allrl n'eli

r1rai1ecl. 'l hc icleal soil I'aries sotreu'hat n'ith the vzrrict)' :ttrrt thc

locality lrut a dercp san<1y 1o:lrn u'ith '.1 retcutir,c llrrt t'tot itrlPt'l'\'i( )tls

su5seil is generalll'preferrecl. -fhese soils cio nttt llakc. irre easiil'

hancliecl, arrd the u,ater supply is Ixost easily controlled. 'i'hey also

allog,the cleveloptncut oi;r greater depth and spreacl of the root sys-

tcnr u,hich is arr inrportant {actor, especially irt tirne of clrotrth. I-igllt
sandy soils are morc likely to be cleficient in humus and fertilit.v anri.

tl-rerefore, recluirc heavier applications of manufe or tl-re ttse of gfeel-l

maltlre crops to restore these cleficiencies. A clay soil, especiallv one

that tends to pack ancl crack, requires nlore juclicious handling in prc-

parir-rg, pianting, ancl caring for the crop. On mttck lands, the plants

make a rank grorvth ancl tl-re fruit is likely to be soft ancl inferior.
Furthermore. thesc larrcls are usually lorv, ancl there is greater clanger

of clamage from untimely frosts than on the l-rigl-rer lancls. Soils con-

tzrining lnzr11\'stc,incrs shoul<l lre avoi<lccl. The ltre:sellce of stotte itl tllc
soii makes hoeing ancl cultivatir-rg difficr.rlt ancl for this reason sttch

soils are rlnsatisfactory unless the land is cleared oi stone llefore pre-

paring for planting.
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lands. For late var ieties, northern exposures or well drain ed ho ttom 
lands are preferable since they are cooler, more moist, and, henc (~, 

more productive. J n sections bordering on Lal(:e Michigan, an ex
posure toward tilt:: Illoist moderating winds from the lak e is always 
desirable. 

THE SOIL 

Good crops of ::;tra \\'berries may be grO,\' ll upon a lm ost allY type 
of .-; o il , proyidecl it is r e tent.ive of Illoi::;ture. fairly Fertile, ancl \\'c l1 
drained. T he ie! ea l so il yarics somew hat w ith the var iety aile! t.il <.' 
locality but a decp sa nel y loam \\ith a r et.e nti ve hut not illlpcnioL1 s 
suh::;oil is generally preferred. These so il s do not bake, are easil y 
handled, and th e water supply is most eas ily contro ll ed. They also 
all o w the de\'elopmcnt 0 1 a greater depth and spread of the root sy s
tcm wh ich is an important factor, es pecially in tim e of drouth. Ligh t 
sandy soils are more likely to be deficient in humus and fertility an d. 
th e refore , require heavier appli cations of manure or t h e use of green 
manure crops to restore these deficiencies. A clay so il, especially on e 
that tends to pack and crack, requires 1110re judicious handling in pre
paring, p lanting, and caring for the crop. On muck lands, the plant s 
mak e a rank growth and the fruit is likely to he soft and inferior. 
Furthermore, thesc lands are usually low, and there is greater danger 
of damage from untimely frosts than on the higher lands. Soils con 
taining lIlany stolles sho uld he avoiclecl , The presence of sto ll e in th e 
soil makes hoeing and cultivating difficult and for this reason such 
soils are unsatisfactory unless the land IS cleared of stone before pre 
paring for planting. 

SOIL FERTILr 
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SOIL FERTILITY AND ITS MAINTENANCE
In consiclering the ntrtr ient su1>ply of the strau,lterrl. there are three

ituportant requisites : (a) good soil texture, (b) an abundance of nrois-
ture, ancl (.) a reaclily availal;le supply of mineral nutrients, or plant
ior-rtl.

Good soil tes:tut'c is of gt'eater inrportauce than the uutrient con-
tent. Without it, the desirable chemical and bacterial activities of the
soil on the mineral and organic constituents. the rxovement of u,ater,
and the growth of roots as well as the absorption of nutrients are a1i

retarded. It is essential that the plants receive a plentiful suppl1' of
ttroistttrc at all tinres cltrring the er-on.ing season, lrtrt 11.lore especiallv
rluring the ferv rveeks ltetr,rreen the tjlne oi l.rir-rurrriug;rirti tlrr rrpenine
o[ the fruit. The necessity of an abundance'of moisture during this
lreriod rvill be lrlore fully appreciatecl rvhen it is realizecl that an acre
of strarvberry plants proclucing 4,000 cluarts of fruit rvill r-enrove fron.r
the soil nearly three tons of water in the berries alone. In adclition,
many times this amount is lost lrv transpiration from the plants and
by evaporation from the soil. Hence, the soil should have a large mois-
trrre capacity, atrcl its textnr-e shoulcl be such that u'ater rvill llrove
throtrgh it reaclily in times'"vhen an abur-rdance is needed. The presence
of humus, or decaying organic matter in the soil, improves its texture,
increases its rnoisture-holcling capacity, and provides the conditions
u'hereby tl're movement of rvater is facilitated and the plant nutrients
macle nrore readily available. Soils which lack humus should be built
ttlr lr-v tlte ttse oI farm rlranures or green manure crops before strarv-
berries are planted on thenr.

I;tu'ttt tnenur(s ztre the lrest general purpose fertilizers for stral'-
l;erries. -l ire-r' conLerin large anrounts of humus-forming materials,
rvhich itnprove the texture of the soil, and add considerable quantities
c.,f the cltcrrrical elements rvhich are readily convertible to an available
fortn. On sands, they increase the r,vater-holding capacity of the soil,
ancl. ott cia.t'soils. thcy'tend to prcvent the packing and cracking u'liich
is so ittjurtotts to the plants. 'I'hey are also ricli in nitrogen which is
olte of the tnost cssential elenrents in strawberry production. Unless
n'ell clccc-rttt1-roscd, the nrallLlre should not lle appliecl the same seasotl
in u'hiclt tlte lrlztnts are set. Ccrarse, strarvy lnanrlre or that u'hich
contaitts many u'eecl seeds shoLrld be applied to a cultivated crop pre-
ceding the strat'l>erries, or it nrav l)e appliecl irr the fall. plou'ecl under,
ancl u'ell rvorked irrto tl-re soil s() tl-rat it urill beconre broken up and
partly decornposed before planting time. Well rottecl rnanrlre mar- be
applied in the spring when the grouncl is beirrg preparecl for plarrting.
It shoulcl be spread broadcast over the field after plos'ine and u'ell
incorporaterl u'itlr the soil bv harrou'ing. Iirom l0 to 20 tons per acre

STIU\ \\ ' HEHRY GRO\\O!:\' C 1 :"J fir I(TIIC .'\ :.J 7 

SOIL FERTILITY AND ITS MAINTENANCE 

T11 consid ering the nutri ent s upply of the s trawherry th er e ar e tlueD 
important r equi s it es : (a ) good soil t exture, (b) an abundance of moi s
t ure, a nd (c) a r eadily availabl e supply of mineral nutrient s, or plant 
fo oel , 

Good soil t extllre is o f g reater importan ce than th e nutrient con 
tent. Without it, the d es irable chemical a nd bacterial activities of th e 
soil on the mineral and 'organic constituents. the movement of water , 
and the growth of roots as well as the absorption of nutrients are all 
retarded. It is essential that the plants receive a plentiful supply of 
m oisture at all tim es during' the gro\\' illg season. hut mor e especially 
during the few weeks b etween the ti t]] e ui IJluull1illg ailt! tilt: rip ening 
o f the fruit . The necessity of an abundance 'of moisture during this 
pe riod will b e more fully appreciat ed when it is r ea li zed that an acre 
o f strawberry plant s producin g 4,000 quart s of fru it w ill remov e fr om 
t he soil nearly three ton s of wat er in the berrie s a lon e. In addition , 
many times this amount is lost hy transpiration from the plants and 
by evaporati'On from the soil. Hence, the soil should have a large mois 
t ure capac ity , a nd it s t extur e should he such that wat er \\' ill 111 0 Y C 

thnnlgh it readily in tim es when an abundance is needed. The presence 
o f humus, or decaying organic matter in the soil, improves its texture, 
increa ses it s moisture -holding capacity, and provides the condition s 
whereby the movement of water is facilitated and the plant nutrients 
made more readily avai lable. Soils which lack humus should be built 
up hy the llse ui farm manures or green manure crops before straw
be rries are planted on them. 

F(7rll/ 11/(/1/1Ir1'S are the best g e neral purpose fertilizers for straw
lwrries. Tiley C()nla in large amounts 0 f hum us-forming materials, 
which improve the texture of the soil, and add considerable quantities 
() i the chelllica l e lemen ts which are readily convertible to an available 
10 1'111 . 011 sands, they increa se the water-hold ing capacity of the soil , 
and. Ull clay suils. they tend tu prevent the pack ing and cracking \\'hich 
is so illjurtuUS to the plants. They are also rich in nitrogen which is 
o ne ui tile must essential e lel1lents in strawberry production. Unles s 
well decollljJused. the malJure shou ld not be applied the same season 
in \\hich th e plants are set. Coarse, strawy manure or that which 
contains many weed seed~ shoLlJd be applied to a cu ltivated crop pre
ceding the stra\\'berries, or it may he applied in the fall. plowed under , 
and well worked into the soil so that it \\Till hec()me hroken up and 
partly decompo sed be for e planting tim e. \i\Tell rott ed manure may be 
applied in the spring when the ground is heing prepared for planting. 
It should he spread broadcast over the field after pl()wing and we ll 
incorporated with the soil by harrowing. From 10 t() 20 t()ns per acr~ 
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is considered sufficient on average soils. Poultry tnalttlre may be used

but, because it is richer in quickiy available nitrogen, only orre-third to
gne-half as much should be applied per acre. When used as a top-dress-
ing or-r grorving plants, one part of the droppings should be mixed with
two or three parts of dry soil or dust to allo'uv an even clistribution
and to prevent burning the foliage.

Grcen i4tanure crolts are valuable as a lneans of supplying humus aud

at least some of the nitrogen that is required. They are economical

soil builders where farm manures are not available. The green malltlre

crops that should be used rvill depend upon the rotation, soil, and timt:

Of seeding. Leguminous crops such as clover, vetch, beans' and peas

should be usecl rvhenever possillle as they add some nitrogen as well
as humus to the soil. Clover is ttne of the best crops to use in a rota-
tion with the strawberry. The roots of the clover plant penetrate

deeply, and, as a result, tl-re soil is aerated and loosened to a consider-

able depth. Alfalfa is also a goocl crop to precede strawberries but it
is often difficult to kill out the alfalfa roots after the strawberry plants

are set.

CROP ROTATIONS

\&-here a definite rotation is followed, the land should be kept in
clover for one or trvo years and then plowed in the fall or early spring
and planted to sonle cultivated crop such as potatoes, corlt, or tomatoes.

If the crop preceding the strawberries is harvested by the middle of

August, it may be follorved by a cover crop of oats or rye, rvhicl-r rnay

be turned under in tl-re fall or very early in the spring in time for
planting strawberries ; or, if corn should prececle the strarvlle rries, the

cover crop may be seecled betn,een the ro\\/s at the tinle of the last

cultivation. Old strarvberry becls should be plou,ecl ttrrcler As so(rll aftt'r
harvesting as the condition of the soil will permit. and the larrcl shoulcl

be seeded again to clover, which may remain until the end of the fol-
lolving season. If the time available for gror,ving a green lrlanure croP

will not permit or for other reasons clover cannot lte grown, such crops

as oats, rye, vetch, and buckwhe at may be used. Rye and vetch are

particulariy useful rvhen grown prececling strawberries on light sandv

ioils. They may be grown singly or as a combination crop' using about
one bushel of rye and 20 pounds of vetch seed per acre. They may be

so\\,,11 as late as the first of September, because though the plants do

not nrake much fall gror.vth, they live over u,inter zrtt<1 gror.v rapitlly thc

follorving spring. L-r orcler to obtain the largest amottnt of organic

matter, the crop should not be turnecl ttncler urrtil the vetch is in full
|1oo1r. Soy|eans aucl co\\'i)eas are also valttaltle soil-inlproving crops'

and, in localities whet e they make a good gror,vth, may be usef ul' Thei'
shotrlcl be clrillecl in cluring June or early in July at the ratc of five pecks

per acre.
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is considered sufficient on average soils. Poultry manm-e may be used 
but. because it is richer in quickly available nitrogen, only on e- third to 
one-half as much should be applied per acre. When used as a top-dress 
::ing on growing plants, one part of the droppings should be mixed vvith 
two or three parts 'of dry soil or dust to allow an even distrihution 
and to prevent burning the foliage. 

Green 111a1'llIre crops a re valuable as a means of supplying humu s and 
at least some of the nitrogen that is required. They are economical 
soil builders where farm manures are not available. The green manure 
crops that should he used will depend upon the rotation, soil. and tim(~ 
'o f seeding. Leguminous crops such as clover, vetch, beans. and peas 
should be used whenever possible as they add some nitrogen as well 
as humus to the soil. Clover is one of the best crops to use in a rota
tion with the strawberry. The roots of the clover plant penetrate 
deeply, and, as a result, the soil is aerated and loosened to a consider
able depth . Alfalfa is also a good crop to precede strawberries but it 
is often difficult to kill out the alfalfa roots after the strawberry plants 
are se t. 

CROP ROTATIONS 

VI·-here a definite rotation is followed, the land should be kept in 
clover for one or two years and then p lowed in the fall or early spring 
and planted to some cultivated crop such as potatoes, corn, or tomatoes. 
If the crop preceding the strawberr ies is harvested by the middle of 
August, it may be followed by a cover crop of oats or rye , which may 
be turned under in the fall or very early in the spring in time fo r 
planting strawberr ies; or, if corn should precede the st rawberries. the 
cover crop may he seeded hetween the rows at the time of the last 
cultivation. Old strawherry beds should be plowed under as so()n aftn 
harvesting as the condition of the soil will permit. and the land shou ld 
be seeded again to clover, which may remain until the end of the fol
lowing season. If the time available for growing a green manure crop 
will not permit 'or for other reasons clover cannot be grown, such crops 
as oats, rye, vetch, and buckwheat may be used. Rye and vetch are 
particularly useful when grown preceding strawberries on light sandy 
soils. They may be grown singly or as a combination crop, using about 
one bushel of rye and 20 pounds of vetch seed per acre. They may be 
sO\\'n as lat e as the first of September, because though the plants do 
not mak e much fall grO\\'th, t hey live over \\' inter and grow rapidl y th e 
following spring. In order to obtain the larges t amount of organic 
matter, the crop should not be turned under until the vetch is in full 
bloo 111 , Soybea ns and CO\\' j)('as ar e a l so yal uahle so il - i 111 proving crops, 
and, in localities where they make a good gro'wth, may be useful. They 
should be drill ed in during June or ea rl y in July at th e rate of five pecks 
per acre. 
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COMMERCIAL FERTILIZERS

\\Iherr farn manrlres are not available the humLls of the soil should

be rnaintained by the use of green lnanure crops and, if necessary the

essential plant nutrients shoulcl be suppliecl by the ttse of comtnercial

fertilizers. llou.er.er, the results of experimeuts ancl the experiencc

of .qro\\.ers indicate that, in nrzr.1"r\: cases, the tlse of colt'l1]lcrcial fer-
tilizers r,vill not prove profitable in strar,r'berry prodttctiou. Consider-

able alxotlnts of nitrogen, phosphorLls, and potash are reclttirerl to
mcet the neecls of the strau'ber-1'\., \,et the amotttrts ttsecl lly the plarlts

are sn-rall rvhen comlrar ecl to the cluantities preseut in an :1"\'erage

cultiyatecl soil. There are manv soils of mocierate or even 1ou' fertilit]'
u,l-rich u.ill pror.icle tl're plants with enough of all the nutrients lleces-

sarl- to produce good crops of strawberries if there is plenty of tnois-

ture available and the soil is maintained in a proper pl-rysical conclition
lrr- the adclitiotr oi fitrltus alrl Iy flecltrerrt cttltivzrtiotr. Orr the other
hald, some soils lack certain nutrients such as nitrogen and pl-ros-

phorus, and the uSe of f ertilizer materials carrying these elements

nra_r' be profitable.
So rr-ruch depenrls on the soil type, its physical conclitior-r, attcl previotts

treatment that no definite advice can be given wl-rich rvill errable the

grorver to determine rn'hen or rvhere fertilizers are certain to prove
profitable or the kincl and amount that should be applied. In general,

it rnay be stated, that deficiencies in tloe sultply of aaailable nitrogen ore

nrore frequ.ently a litnititlg Joctor tka'n o! any otlter elenLent in Michigon

straztberry plantations, altkough,, in son,Le cases, phosphorws lnay be lacking.

Most soils r,vill provicle the plants with an ample supply of potash and

the acldition of this element will seldom be useful. If the supply of
nitrogen is lirnitecl, the plants grow slowly and the leaves are smaller
anci of a lighter green color than when plenty of nitrogen is available.
In cases of extreme nitrogen starvation, the foliage may take on a

reclclish or purplish tinge. This, however, should not be confused rvith
the recl coloration often caused by drouth or the leaf spot diseases'

Usually any check in growth or any red or purplish coloration other

than that which is obviously caused by drouth or disease is an indi-
cation of a need for soil nitrogen, and, whenever this condition occurs

in the 1>lantation, the use of reaclily available uitrogenous fertilizers
lna\- be expected to give beneficiai results. If, horvever, the soil is
supporting a vigorous growth of plants and the foliage l-ras a clark

gr".,r color, it is doubtful if such applications rviil be beneficial and

ther- rnight be injurious. An excess of nitrogen particularly near or

cluring the fruiting perioci may induce an over-vigorotls vegetative

gros-th, an uneven ripening of the frttit, ancl the rnaturing of soft,

poorlr- flavored berries' The nitrogen ma)' be suppliecl in the forur

STRAvVBERRY GROW l NG IN MlC llfCM\ 9 

COMMERCIAL FERTILIZERS 

\Yhen farm m a nur es a lo e not available th e humu s of th e so il sho uld 

be ma intain ed by th e use of green manure crops and, if n ecessary the 

essent ial p lant Ilutri ent s sho uld be suppli ed by th e u se of cO llllll erc ial 

fertilize r s_ I-IoyveYcr. th e re s ult s of experim ent s a nd th e ex perien ce 

o f gro \\'e r s indicate th a t. ill m a ny cases . th e usc of co mlll e rc ia l ier

t ili zers will not p r ove profitable in strawberry p roduct ion. Con sider
able a mounts of nitrogen , phosphoru s . and potash ar e r equir ed to 

me et t he n eed s of t he st rawbe rry. yet th e a m ount s used hy th e plant s 
are c; 111all whe n compa r ed t o the quantitie s prese nt in a n l.l\'e rag-e 

cul tiyated so il. Th er e a r e many so il s of: m oderate o r eyen low fertil ity 
which will prOl' ic1 e the pl a nt s wi th enough of a ll the nu tr ient s neces 

sary to produce good crops of strawberries if th er e is p lenty 0 f m o is
t ure a yailable and the so il is maintained in a p r oper physical conditi on 
hy the addition of hUl11U S and by fr equ ent cultiYati o ll , O n th e o th er 

hand . some so il s lack certa in nutrients such a s nitrogen and pho s
phorus, and the u se of fertilizer materials carrying th ese element s 
may be profitable. 

So much depend s on the so il type, it s physical conditi on . anel previoll s 
treatment that no definite advice can be given which will enable th e 
grower to determine when or where fertilizers are certain t o prove 
profitable o r the kind and amount that sho uld be applied. In general, 
it m.ay be stated that deficiencies 1'1£ the supply of available nitroge11 are 
m ore fre que·ntly a l1:miting fac tor than of any other element in Michiga'n 
stra7.( lberry plantations) althou.gh) -in sOJine cases, phosphoru.s may be lacking. 
1'1ost so il s w ill provide the plants w ith an ample supply of potash and 
t he addition of thi s element w ill seldom be useful. If the supply of 
nitrogen is limit ed) the plants grow slowly and the leaves are smaller 
and of a li g ht er green color than when plenty of nitrogen is available. 
In cases of extrem e nitrogen starvation, the foliage may take on a 
redd ish or p urpli sh tinge_ This , however, should not be confu sed with 
th e red coloration often caused by drouth or the leaf spot di seases. 
Us ua ll y any check in growth or any red or purplish coloration other 
than that which is obvio usly caused by drouth or di sease is an indi
ca tion of a need for soil nitrogen , a nd, whenever thi s condition occu rs 
in th e plantation, th e use of r eadily available nitrogenous fertili zers 
may be expec t ed to g ive benefi cial results . If, however, the so il is 
s upport ing a v igoro us g rowth of plant s and th e foliag e has a dark 
g reen co lor, it is doubtful if such application s will be beneficial and 
th ey might be injuri o us. An excess of nitrogen particularly n ear or 
d uring th e fruiting pe riod may induce an ove r -vigorou s YegetatiYe 
grmYth . an uneven ripening of the fruit. a nd th e maturing of soft . 
poorly fla vo r ed berrie s . T he nitrogen may h e suppli ed in th e fo r m 



10 Il rr.rrrt;,r ru Sll;cr,rr, Ilrtr.r_i.:,:r.rll 1ll2

ol nitrate of socla, sulphatc of arrn-ionia, clricrl lrloocl, or: nralrrlr-r:. Nitrat,:
oi sotlzr atrtl strlphate of arnnronia arc applie<l at the r-ate ot- 100 to 200
Potttlcls l)cr acl-c althotrgh AS lnuch:rs 400 pouncls nral'ltc zipplie<l n.ith-
tittt injur-iotrs resrtlts. I)r-ierl bloocl is used at thc r-:rtc of 400 to S00

lrortncls l)er acre. Srrpcrphosphatc (acicl lrhosphate) is the trsrr:rl sorlr-c('
of lrhosphortts. It is trsecl at thc r-ate of 250 to.500 porrrrcls pcr ircrre.

TIME OF APPLICATION
.f'hc grer:rtcst lrcrtcfit n'il1 lrc cler-ivcrl lronr thc uscr oi ier-tilizcr-s n-htn

itplllie<1 cltrt-irrg the ycar that thc pl:rrrts are gro\\.1r. Sorrre e-ro\\'rrs
Prefer to:rpply tttost of the fcrtilizcr tcl crol)s lrrccc<liug the strau--
lrcrrics itt ot-cler that thc soil nr:r-r. lrc lrrought to a high statc oI fer--
tilit,r- lrc'iorc tlic plants;u-c set. \\tlrcn srll)cr-lrhoslrh:rtc or thc nrol-('
slon'iy avail:Lble fortrs tii nitr-og'e1r strch zrs clr-iec1 bloorl:n-e: trsecl, therr.
sirottlrl lrc tlrillcrl or Jrt'oa<lczrstc<1 aitcr lrlou'irrg:Lnrl shotrlrl lrc thor--
ottghlv ittcorlrot-atccl n'ith thc soii beforc thc pl:urts arc sct. Qrricli-
:tctitle' ttitrogettotts fertiliztrs such ers nitrate of socla arril srrlphatc oi
Ittrttttotria tnzry also be appliecl at this tirnc ltut they ar-c best alrlrlierl
its :t sirlt'-rlt'cssitts' aiong tlr(' ro\\.s :ilrorrt tn'o rvcelis :rftcr tlrc, lillrnts
ll:Lve lreetr set. Irr .sollre cases, alr applic:rtion of arnrnor-riunr strllrha.tc
lll:r<1c irl thc 1:tte sunrln er- or- la11 rvill lte nrore bencficial than air
:tllplication irt thc spr-ing iLt plantine tinre. Iiruit bucl {ornr:rtiorr in tlrr:
J tttle-lte:Lrirrg va.rieties tal<es placc dtrring the late fal1 anrl rlcpenrls
largcly 111)otl the trrttt-ient.suppl1., par-ticrrlarlr'thc suyrply rif zrvziil:rlrlr,:
Ititrogctr, rlrrring the late srllnnrcr ancl carly fal1. FIence, thc plantu-
tion sl-rotrlcl lte u.ell cultivateci ancl the plants eiven goocl car-e <luring
lhis lrer-iorl, anrl, if thcrc are incliczrtions oi a ncerl {or soil nitr-oecn,:r
light or tnoclet-zrte apyrlication of reaclil_t. :rvailalrlc nitrogelrorls fertilizer
u'ill lte trseful. Ott light sancly soils or tl-rose that lacl< hrrrnrrs, a spring
application of nitrogen aucl one or nrore applications during the sum-
tner and fall rvill be necessary to provicle conciitions favoraltle for fruit
bud formatiou ancl to obtain the grorvth of cro\vns of srrfhcient size
for maximunl fruit production.

Sortretintes the rearlill'avzrilable fornrs ot- nitrogen zrre appiiecl in thc
slrr-itre'of tlrc fruiting )'ear. Tl-rough solre incrcascs in yield have lrccrn
olrtairtcrl lry this practicc, the gain irr yielc1 rr'i1l not be strfhcient iir
Itl:llly cases to ltzrv fol tlie outlay. Il,xpcrirtrcnts havc shon'n th:r.t thet
totzrl viel<1 of fruit depencls 11rore 11l)on the conclitions rrncler l'1-rich the
plants \\rere gro\\rn cluring tl-re prececlir-rg srrmmer anci fall than upon
tl-re soil fertility conditions in the spr:ing or cluring the fruiting period.
F rrrtherlnore, the ttse of reaclily availaltle nitrogen ir-r the spring tencls
to make tl"re berries too soft for market prrrposes. Plants rvhich have
been fTrown uncler unfavorable conclitions the previous fall or those of
varieties u'hich naturallv urake a n'eak grorvth are most likely to re-
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of nitrate of soda, sulphate of a m111 onia, dried blood. o r manure. ::\f itrat c 
o f soda a nd sulphate of amlllonia are appli ed at the rat e of 100 t o .200 
po und s pe r ac re a lth o ugh as mu ch as 400 pounds m ay be a ppli ed \\"ith 
o ut in j uri 0 u s r es ul ts. Dr i e eI b 1 00 dis us e d at the l' ate 0 f 400 to :--\00 
po unds per acre. S uperphosphate (acid phosphate) is the u sua l sour ce 
o f phosphorus. It is u sed at t h e r ate of 250 t o 500 pounds per acre. 

TIME OF APPLICATION 

The greate s t benefit \\ i11 be c1 e riy ecl fr o l11 t h e use of fertilizers \\"11('11 
ap pli ed durin g the year t hat the plants are g ro\Y Il . So m e g rO\\'ers 
p ref e r to app ly m ost of t he fertili zer to cr o ps pr eced ing the stra\\' 
ber ri es in o reI er that t h e so il m ay he brought to a hi g h sta te of fer 
t ili ty hefo re the pl a nts a r c set. \Vh e 11 s up e rph os phate o r t he mo re 
slo\\' ly ava ilabl e fo rlll s of n itrogen sll ch as dri ed hlood are use d. they 
sho uld he drill ed or hroaclcasted afte r pl o \\' ing a ncl sho ulcl he thor 
o ug hl y in co rpo rated \\ 'ith t h e so il before t h e p la nts are set. Qu ick 
act i n g 11 i t r 0 g" e 11 0 U s -f e r til i z e l' s s U c h as nit rat e 0 [ so c1 a a 11 c1 s u1 ph at e 0 f 
a mlll oni a m ay a lso be appli ed at t hi s t im e but they a r e hest applied 
;lS a s ic1 e-dr ess in g a lo ng the ro\\-s ahout t\\·o \\"('eks after th e planb 
haH' b een set. Tn S0 1ll e cases, an appli cat io n 01' a mlllonium su lph ate 
1llad e in the lat e SUlll1ll er o r fall \\ ·i 11 be 111 0re b e nefi c ia l t ha n all 

a ppli ca t io n in the sprin g at planting time. ' Fruit bud formation in the 
J une- bea rin g varietie s tak es place during t h e Jate fa ll a nd depe nds 
largely upo n the llutrient supply, parti cul a rly the suppl y of ;naila b1" 
nitrogen. during th e la te SUJllm e r and ea rly fa ll. ]-Tence , the planta 
t io n sho uld b e well cultivated a nc1 t h e plants g ive n good ca r e c1urill .~· 

this pe riod, and, if there a r e indi ca ti o n s o f a ne e c1 fo r so il nitrogen. a 
light o r m ode r a t e application of r eadily ava ilabl e nitrogeno u s fe rtili zer 
w ill b e u seful. On li g ht sandy so il s or th ose that Jack humu s, a spring 
application of nitrogen and o n e o r mor e a pplication s during the sum 
mer a nd fall w ill b e n ecessa r y to provide condition s favorable for fruit 
b ud formation a nd t o obtain th e growth of crowns of suffici en t s ize 
fo r max imum fruit production. 

So m etim es th e r eadily available fo rm s of nitroge n a r e applied in th e 
spring of th e fruiting year . Though som e in c reases in yie ld hav e been 
obtained by thi s pract ice, the gain in y ield \ \·i11 n o t be sullicient iiI 
man y cases to pay fo r the out lay. Experiments h a v e sho\\'n that t h e 
to ta l yield of fruit depend s m o r e upo n the conditi o n s und e r \\ 'hi c l1 the 
plant s Vlere gro'wn during th e preceding summ er and fall than u pon 
the so il fertility conditions in the spring o r durin g the fruiting period. 
F urthermore, the use of readily ava ilable n itrogen in th e spring tend::; 
to mak e th e berries too soft for marke t purposes. Plants which have 
been g ro wn under unfavorabl e cond itions the pr ev iou s fa ll or tho se of 
va ri e ti es which natura lly make a weak growth are most likely to re-
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applicat ion of dr ied blood 11 

u sed, it is adv isable to div 
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spond best to this treatment. Uncler these conditions, the fertilizer
should be apulied early before the blossoming season.

GENERAL RECOMMENDATIONS

l'he follou'irrg pr:rctices are recolnnren<1c11 as:r lrasis for the tlsc
of conrrnercizrl fer-tilizers in I"'Iichigan strau.lrcrrlr plantations:

Strlrerphosphzrte (acirl phosphate), 500 potrnrls perr acre applic<1 in
1ht' ,{lrr-ing u'lrt'n 1x-r'1r:rrirru tlre sriil Ior' 1r1:rrrtirrg.

-\trtttrotrittnr sulphate, 200 potrnrls per acr-c apl)1ied as zr si<1e-clr'cssing
trvo n,eeks after the plants har,e lteen sct, anci 200 pouncls per acre
about August 1.

If a conrpletc fcrtilizer is preferrcrl, thc usc of 1-1(t-1 nrixtttre at the
rate of 500 to 1,000 pouncls per acre is suggested. This should be thor-
otrghly incorporatecl u'ith the soil previotrs to setting the plants. It
nray be supplementecl bv an application of arnmouilrnr srrlnbate al-.'ottt

Augtrst 1.

These recolnnrendations shotrlcl be rnoclifie<l :iccordirrg to tl're nee<ls

of tlie soil. It is suggested that the grower test the different fertilizers
in varying' amounts to determine r11ore clefinitely the needs of his par-
ticular soil. On light sandy soils, the full amount of superphosphate
rnay be needed, but on better soils the amottnt may be considerablv
reduced ancl in many cases norle rvill be needed. Though the impor-
tance of nitrogen has been emphasizecl. the use of commercial nitrogen
rrray not be beneficial on soils tl-rat have been r,vell fertilizecl rvith farm
nlannres or lvhere the hurrus has been obtainecl from leguminotls crops.
On very light soils 'uvhich are likely to be deficient in nitrogen, an
application of dried blood may be useful, and, if ammouium sulphate is

used, it is advisable to divide it and apply small portions at intervals
of three or four rveeks to provicle a continrrotrs strpplv of nitrogen
throughout the season.

Olcl bccls sl-rorrlrl l;e f ertilizecl at the time of renen.ing after harvest,
trsing superphosphate ancl anrnronium sulphate or the 4-16-4 t-r-rixecl

fer:tilizer at the rates previouslv reconrnrenclecl.

LIME AND SOIL ACIDITY

Use of linre i.s selclonr zi<lvisable in irreparing 1an<1 for strarvlterries
ttnless it is r-ree<lecl to pronrote the grou'th of sonre other crop in tlre
t'otation. Experinrents zrt ]last Lansing ancl ollservatious ot1 the re-
action of strzru.lrerry soils in other stertes leaci to the cotrclttsiort that
the r-eaction o{ the soil, u,hether acicl or alkaline, is not an itrtportzrtrt
lirrriting factor in strau'berry prorltrction. l'he plants are highly aci<1-

tolerant ancl l11Av everl prefer an acicl soil, but they u.il1 thrive oll
netrtral ancl even oll alkaline soils. Of a nunrl-ler of Michigarr soils
testecl, a feu- \\'ere alkaline, sonre \\'ere rretrtral. au<1 sonte \\'ere acicl.

t111 

spond bes t t o thi s tr eatm ent. U nder th ese co nditi o n s, the fe rtili zer 
sho uld be a ppli ed earl y befo r e the blossomin g season . 

GENERAL RECOMMENDATIONS 

Th e fo ll o \\"in g pract ices a re r eco llllllcn c1cd as a has is fo r th e use 
of cO lll1ll e r cia l fc rtili :l.ers in ::\[i chi gan st raw herry pl a n ta ti o ll s: 

S u pcr phospha t e (acid phospha t. e) . 500 pounds pe r ac r c appl ied in 
tIll' :-: prill g" \\" h (, ll p rcpa ri 11 g" til e so il for pla n t ill g- " 

, \1l1111 0I1iulll sulph ate , :200 po ull ds per ac r e appliecl as a s ide-dressing 
t \\"0 "week s aft.er t. he pla n t s ha\"e been se t, and 200 pounds per acre 

abo ut A ugust 1. 
If a c0 1ll plete fe r t ili zer is pr efe rred, t h e usc of +- 10-+ llli :-;:t ur c at th e 

rat.e of 500 to 1,000 po unds per acre is suggested. T hi s sh oul d be thor
oughly in co r po r a t ed w ith th e so il pr evio us to se tting t.h e pla nt s. It 
may be supplem ent ed by a n appli cati o n of amm () n :~lm sul phat e about 

A ug us t 1. 
Th ese r eco llllll cndati o ns sho ulcl bc m odifi ecl acco rdin g t o th e nee ds 

of t h e so il. I t is sugges t ed th at t h e grower tes t t.h e d ifferent fert ili zers 
in \" a r y in g a m ount s t o de t e rmine m o r e definit ely the n eeds of hi s pa r 
t icul a r so il. O n li g h t sandy. o il s, the f ull a m ount of super ph osphate 
m ay b e n eeded , but o n bett e r so il s th e a m ount m ay b e consider ably 
red uced and in m a ny ases no ne will be n eeded" Th o ug h the impor
ta nce o f nitroge n ha s been emphas ized, th e u se o f co mm ercial nitrogen 
may no t be benefi cial on so il s tha t have been w ell fe rtili zed with fa r m 
manures o r wh er e the humu s has been obta ined from leguminou s crops. 
On very lig h t so il s whi ch a r e likely t o b e defici ent in nitrog en, an 
application of d ri ed blood m ay b e u seful, a nd, if ammonium sulphate is 
u sed, it is a dvisabl e t o divide it a nd apply sm all portions a t inte r vals 
of t hree o r four wee k s t o prov ide a co ntinuou s suppl y o f nitrogen 

throughout th e sea son . 
O lel beds sho uld he fertili zed a t th e tilll e of r enewing a ft er ha n "cst, 

u sing superphosphat e and a mmo nium sulphate o r the 4-16-4 mi xed 
fe r t ili ze r a t th e rat es pr ev io usly r eco lllm ended . 

LIME AND SOIL ACIDITY 

L'se o f lim e is se ldo m ad\'i sahl e in pr epa ring la nel fo r stra\\'berri e s 
ulll ess it is needed t o pro m ot c t.h e grmdh o f som e o th er c ro p in t.he 
rutat io n" E xpe rim en ts a t E as t L a nsing and ohsen 'a ti o ns on th e r e
ac ti o n of st ra \\"h crry so il s in o th er stat es lead t o th e conclu s ion th at 
th e r eacti o n o f th e so il , wh ether ac id o r alkalin e . is no t an importa nt 
I i111 itillg" r a ct o r ill stra \\'herr y producti o n" Th e plant s are hi g hl y ac id 
t ole ra nt a nd may ey en prcf 'r a n acid so il. hut th ey will thrive 011 

neutral and e\' en 0 11 alkalin e so ils , Of a numhe r of lV[ichigan so il s 
tes t ed. a fe \\" \\' er e alkalin e . som e \\'er e ne utr a l. a nd so me \\'e r e ac id , 
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In most instances, the soils were slightly acicl but in every case \\-ere
supporting a vigorous growth of strawberry plants. llence the treat-
nlent of soils, intendecl for strau'berries, primarily for the purpose of
correcting or modifying their reaction is not warranted. Extrelrel-1.
acicl soils will uncloubtedly be benefited by moclerate applications of
lime, but as a rule the agricultural soils of the state are rarely so l-righ
in acidity that the growth of strawberry plants is inhibited. Lime, if
ttsed, should be applied sparingly, sometinre prerriotrs to planting, prefer-
ably on some crop preceding the strau,berries.

PLANTS AND PLANTING
SOIL PREPARATION

The lancl shoulcl lte thoroughly preparecl for planting strau'berries.
I-ancls that have been lvell prepared for other cultivated crops may
be fitted for immediate use, but, if the land has lain iclle for several
vears or is in sod, it should be devoted to cultivated crops for orle
or tlrro seasons to rid the soil of u.hite grubs ancl to eradicate grass
ancl u'eeds. In the final preparation for planting, the lancl shoulcl be
plowed deeply ancl harrowecl several times until thoroughly puh'er-
ized ancl in a fine mellow condition to the full depth of the furrou,
slice. Fot- the final harrowing, a spilic-tooth h:rr-rorl, or oncr oi the
variotrs types of smoothing harrows should be used. This ma]- be
{ollou'ecl by a plarrl< rlra.g to lcr.el the soil and leave it smooth for
nrarking out and for setting the plants.

TIME OF PLANTING
liarlt' spring is the icleal tinre for setting the plants; tire earlier

the better after the soil can be properly prepared. The more abundant
tlroistttre of early spring favors a better stancl ancl zL vigorous gros'th
oi pizrnts. Plants set in the fall do not make enough gror,vth befoi-
cold rveather to enable them to bear much fruit the next yca1. If fall
planting is practiced, the use of potted plants or strong fielcl plants
u'hicl-r have beeu dug with a mass of soil adhering to the roots n,ill
g'ir-e thc best results. These may prove fairly satisfactory rvhere :1

fcu' platrts arc neecled for the home plantation but they are too ex-
peusive to be practical in commercial grorving.

THE PLANTS
The plants shoulcl be obtainccl from some r:eiiable nurseryman u-ho

rnal.'es a specialty of grorving good plants or tl-rey mav lte taken fron.r
frtritirrg plantations. Ffome-grou.n plants have sonre ach'antages. anrl
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nurseries. When a consic
best to set aside a particul
to be usecl f or propagati<
here and there from the
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In most instances, the soils were slightly acid but 111 every case \\" ere 
supporting a vigorous growth of strawberry plants. Hence th e treat
ment of so il s, intended for s tra\vberri es, primarily for the purpose of 
correcting or modifying , th eir r eaction is not warranted. Extrem ely 
ac id soil s will undoubtedly be benefited by m oderate applications of 
lime, but as a rule the agricultural so ils of the stat e are rarely so high 
in acidity that th e growth of strawberry plants is inhibited. Lime , if 
used, should be applied sparingly, so m etime prev ious to planting, pr efe r
ably on some crop preceding the stra"wberr ies . 

PLANTS AND PLANTING 

SOIL PREPARATION 

The lan d should be thoroughly prepared for planting stra\\·berries. 
Lands that have been well prepared for other cultivated crops may 
be fitted for immediate use, but, if the land has lain idl e for se \'e ral 
years or is in sod, it should be devot ed to cultivated crops for one 
or two seasons to r id the so il of whit e grubs a nd to eradica t e g ras s 
and weeds. In the final preparation for planting. the land should be 
plo\ved deeply and harrowed several tim es until thoroug hly puh"er
ized and in a fin e m ellow condition to the full depth of the furrow 
slice . For th c final harrO\l\rin g. a spike-toot h harrow or OIlC of the 
yar ious t ypes of smoothing harrows should be u sed. T his may be 
foll O\\"ecl by a plank drag to 1cy cl th c so il and leave it smooth for 
marking out and for sett ing the plants. 

TIME OF PLANTING 

Early sprin g is the id eal t im e for setting the plant s; thc ea rli er 
the better after the soil can be properly prepared. The more abundant 
moi sture of early spring favor s a bettcr stand and a yigorou s grmdh 
o I pla nt s. P lant s et in the fall do not make enough growth hei OJ" 

cold weather to enable them to bear much fruit the next yea r. I f fall 
plant ing is practiced, the use of potted plants or strong field pla nt s 
\\"hich have been dug with a mass of so il adhering to the root s "will 
g iyc t he bes t res ult s. These may prove fa irly satisfactory wher e a 
fe\\" plant . are needed for the home plantation but they are t oo cx
pc nsive t o he practical Jl1 commercial grO\ving. 

THE PLANTS 

The plant s sho uld be obtain ed from some r el.iable nurscryman "who 
m akes a specialty of growing good plants or th ey may be taken fro m 
r ui t ing plantat ion s. Hom e-growll plant s l1a ve S0 111 e advall tages . a 11 d 
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the conlmercial grower will often fincl it cheaper ancl more satisfac-
torr- to propagate his o\\,'n plants than to purchase them from the
nurseries. When a consiclerable number of plants are needed, it is
ltest to set aside a particulzrr becl or olle or more ro\\,is of good plants
to be ttsed f or propagation purposes instead of cligging the plants
here and there from the fruiting rows. By doing this, any damage
to the fruiting rows rvhich may result fr'om disturbir-rg the roots is
avoided, and, as the entire propagation ro'uv is dug, an opportunity is
afforded to cull the plants and save only the best for setting. When
seiecting plants for setting, preference should be given those with
meclinm-sized crowns and large, light colored, healthy roots. The old
tttcrtlrcr' plants u,ith blackened roots or any otl-rer plants r.vhich may
have dark, discolored roots should not be set. It is particularly im-
portant that the plants be healthy and vigorous ancl, for this reason,
they should be taken from nerv plantations and, if possible, from those
r,vhich have not yet fruitecl. Plants from olcl becls rvhich have lteen
weakened by fruit-ltearing or crorvcling or disease lack vigor and are
not clesirable ior plarrtine l)rlrl)()ses.

t3

Fig. 2. A gooil stand, of Prernicr strazabercy plants.
trto fo.r afa,t't o,nd too zvi.d.e for the best

The rows are a little
resu,lts.
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th e commercial grower will often find it cheaper and more satisfac
tory to propagate his own plants than to purchase them from the 
nurse ri es . vVhen a con s iderable number of plants are needed, it is 
best to set aside a particular bed or one or more ro\\' s of good plants 
to he used for propagation purposes instead of digging the plant:-> 
here and there from the fruiting rows. By doing this, any damage 
to the fruiting rows which may result fr'om disturbing the roots is 
avoided, and, as the entire propagation row is dug, an opportunity is 
afforded to cull the plants and save only the best for setting. When 
selecting plants for setting, preference should be given those with 
medium-sized crowns and large, light colored, healthy roots. The old 
lllOthn plant s with blackened root s or any other plants which may 
have dark, discolored roots should not be set. It is particularly im
portant that the plants be healthy and vigorous and, for this reas'On, 
they should be taken from new plantations and. if possible, from those 
which have not yet fruited. Plants from old heds which have been 
weakened by fruit-bearing or crowding- or disease lack vigor and are 
not desirahle for planting purpnses. 

F ig. 2. A good stand of Premier straw berry plants. The rows a're a litt le 
to o far apart and too 'l.vide for the best results, 
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SYSTEMS OF TRAINING

Strnn'lrt'r-ricrs :1r'cr .q=r-o\\'lr accor-(linir- to thc hill, tlrc hc'rlgc't-on' lttttl
tltc ntattecl-rou'svstcnrs of trzrining. Tl-rc nrattecl-rou- st,stcttt is ltt()st

u'i<le11. rrse<1. Trr this, thc ro\\'s arc'slrzlce<l frorn 3 to 4 feert:r1r:tt-t antl

tlte ltlants set:rt intcrr,als of 18 to 30 inches in the ro\\'<lepentlirr.q
olt the tertrlencr. of the lzrrictv to lrro<lucc rtlnncrrs. 'l'hc colnlttotl

lrracticc is to sl)acc the rou's 4 fcct n'ith thc plzrnts at intc'rvals oi ?

{eet in thc ro\\', thc rrlnlrt:rs lrcin-- allrin'c<1 to fortrt a soli<1 tnltt oi
lrlarrts 20 to 24 inchcs in s.irlth. l[-he b-elrcral tenrleuct- oi the l)r'()-
grerssi\.e e-l-o\\'crrs, hou'er.er. is to rcrluce the s'iclth of the tnattecl-rort-:
solnc g'ro\\'crs allon'lrtrt rr sirrgle cor-rtinttotts he<lgc of irlants to lrc

lrro<ltrcerl. 'l'hc objcction to the u,i<lcr r-on. is that the lrla.nts Jrccotrtt'

sct too thicklr', zrnrl, as zr rcsult, rrrucl'L of the frtrit is stn:i11. Urr<lcr-

rlvcrag-cr corrrlitions, r-o\\'s 15 to 18 incires in n'i<lth u'ith a clistancc oi
.l rir 3l {eet lrctu'cerr thc rou,s u'ill givc the tnost satisf:rctorl' re sttlts.

'l'lrc lrill arrrl tlrc lrr:tlgcron's1'st('rrs ur-c strit:rirlc lor thcr ltotttc.q-:tt-tlt'tt

and for g'ro\\rcrs u,ho practice vcr-,v inter-rsive cttlture for special or
{ancy rnarket berrics. lr-r the hill s1,stem, tire plants are set 12 to 15

incl-res apart zrncl no runlrers ailon'ccl to cicvelop. 'l'he rows are from
2 tr> 3 fect :r1r:rrt, <lclrerrrlinu olr thc nrcthorl oi ctritir':rtirin cnt111o,r-c11.
'l'hr: usu:Ll lrlantinu <list:Lncc is 15 lrl- 30 inchcs. In tht sirrglc hctlgt'-
ro\\- sr'stcnr, tlrc r()\\'s ar-e 3 f cct alxtrt. T'hc plarrts ru-c sct 2 [cc't

:rlrlrr-t in tlrc'r-()\\'s,:Ltr<i c:rch lrlant is allou'cci tt> pt'orittccr ttvtt l-tltl-
'lr('r-s. 'l'lrcsc:Lr-c sct in tlrc ro\\', onc) olI c:tcl'L sitlt'oi tlrt'or-ig'irr:rl
plarrt:Lrrrl :LIlon'crl to root:lbout I inchcs fron-r it. -'\ftcr thc ro\\-is
{orrnccl, all otht:r rllnncrs:Lrc r-cnrovcrl. ']'his t-esttlts in:r sirrglcr 1-()\\'

oI strong plarrts u'hich arc cvcr"rlv spaccd abottt 8 inches apart. Soure-
tirnes f orrr zrclclitional nuurcrs :rrc sct fr onr cach urothcr plant to fort-n
:r rle\v ro\\' orl e:rch si<lc of thc original rou-. This is knol u as the triplc
heclge or lnore colnnlollly as thc clouble ircclgerorv systetn. Irt this slts-
tcrn, the ron's shoulcl be spzrccd a little farther apart than in the sirtglc
lredgerorv systcnr. 'lhe usual dist:rnce is about 3f feet.

l'lzurts sct in hills or hcclgerou,s proclrrce l:rrger arrrl lrcttct- lrerrics,
;r.n<l harvcsting an<l n'ct:ding arc casicr- trn<lcr thesc s),stctns. 'flicst:

:r<1r':urtagcs arc corrsi<lcralrl-r, corrntcrlxrlarrcc<1 lr,r' thc grczrt ialror tte ces-

sary for rc'nroving surplus r-Luurcrs and for propcr spacinu of thc plants"
Iirrrthcrn.rorr,-thc largcr ntrntllcl of 1tl:rnts rccltrirccl is :tlt itttltortzlrlt
itc'rrr in tlrc lrill svstcnr. ;\t thc <list:rnccs recronmetrclc:<1, alrottt i'1,0(X)

lrlarrts;1;g 1-cr{luircrl for sc:tting:nl acre in hills atr<l {rottr (r,000 t<t 7,00L)

Plants for tlrc tlriitte<1-rorv :rtrtl thc hcrtlgero\\r s1'stcltls' 'l'hc ntttnllcr of
pl:ints rc<lrrirecl l)er acrc {or anv planting <listance tnay easil-r' lre olr"
tairrcrl bv rrrtrltilrlyirrg thc dist:rlrce bctrveen plarrts lly tire <listatlce lre-

1u't't'rr r'()\\'s :rrrrl rlir.irling tlris sul'n into thc rrrrrrllcr o{ s(lttztr(' f t't't irr
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SYSTEMS OF TRAINING 

S tra w b e rrie s a r c g ro wll ;lcco rc1ing t o th e hill. th e h e dg-n O\\' ;[ 11<1 

t h e matt ed - rc) \\' sy s t e lll s o f tra inin g, Th e m a tt e d - ro \\' sy ste lll is Ill OSt 

w id e ly u sed , Tn t hi s , th e r o \\'s ar e s pace d fr o m 3 t o 4 f eet a pa rt and 

t h e pI a n t s seta tin t e r \' a 1 s 0 f 1 ~ t o 30 i 11 C h e s in t 11 e r 0 \ y d e p e 11 din g' 

o n th e te nd e n cy of t h e y a ri e ty t o pro du ce runn e r s, Th e CO lll1ll 0n 

p r act ice is t o s pace t h e rO\\' s 4 feet \\ ,ith t h e pl a nt s a t in te r va ls of 2 

feet in t h e rO\\' , t h e runn e r s be in g a ll o \\'e el to fo rm a so lid 1ll a t of 

plan ts 20 to 24 in c h es in w id t h , T h e gen e r a l te nd e n cy o f th e p r o 

g r ess iy e g r o \\'e r s, h o \\' e\'e r , is to r e du ce t h e \v ic1t h o f tIl e lll attec1- ro\\: 

sO lll e g r o \\"(' r s a ll o \\' bu t a s in g le cont inll o u s h edge of p la n ts t o 1)(' 
p r o du ced, Th e o bj ecti o n t o th e wiel e r r o \\' is t h at t h e pl a n ts b eco1l1e 

set too thi ck'l)". a nd. as a r es ult. lllu c h of th e fruit is s m a ll. L lld er 

a \'crage conditi o n s . r o \\ 's 15 to 18 inches in \\"ic1th " ,it h a d is t a n ce o f 

.) o r .1 ,Y;; feet b e t\yeen t h e r o \\' s " ,ill give t h e m ost sat isfacto r y r es ul ts , 

The hill a lld th e h edgT r o \\ sys t e lll s a r c s ui t ahle fo r th e h O lll( ' g'ar d l'll 

and for g r owe r s \V h o prac ti ce vcry in tensive c ul tu r e for special or 

fancy ma r ket be rri e s . I n t h e hil l system, the plants a r e set 12 to 15 
inches apart a n d no r unn e r s a ll o \\ ecl to deve lop. The rows are from 

.2 t o 3 feel a pa r t, d e pe lldin g' o n the m e t ho d of c ul t i\'at io n e 1l1ployed . 

Th e u s ua l p la n t in g d ista nce is ] 5 by 30 inc h es. Tn t h e Sill g-le h edgT 

ro\\' syste m . t h e rO\\'S a r c 3 feci. apart. T h e p la n ts arc set .2 iect 

a pa rt ill th e 1"()\\ S. a nd eac h plan t is a ll o\\ 'e cl to pro d uce t\\() rt lll

\H.' r s , Th ese a r c set in th e ro \\ . o n e O il eac h s id e o i t h e or ig'i ll ;t l 

p la n t a nd a ll o\\'ed to root aho u t ~ inches fro m it. .\ ftcr the ro \\' is 

fo rm e d. a ll oth e r r unn ers arc n ,' lll o\"ecl. T h is res ul ts in a s in g-Ie ro\\' 

of stron g p la n ts \\"hi c h arc c\'enl )' spaced abo u t 8 in ches apart. Some

times fO ll r add it io n a l r unn ers a r c set from each mother p la n t to form 
a new ro \\' on each s ide of th e o ri g in a l 1'0"' . T h is is blO\\"n as the tripl e 

hedge or m ore com m only as th e do u b le h edge r ow sys t em. In t hi s sys
tem, t h e rows s h o ul d be spaced a li ttle fart h e r apart t h an in t h e si n g le 

hedgerow system. T h e u s u a l di s t a n ce is abo u t 30 fee t . 

Plan ts set in hill s o r h e cl ge r o \\'s p r o cluce large r a ncl b ette r b e rri e s, 

an d h a r vest in g a nd w eedin g a r c eas ie r und e r t h ese system s , T h ese 

;u h ';lIlta g es a rc consid e rahly co unt e rbal a nced h} th e gr ea t la b o r n eces 

sary fo r r e m ov in g surp lu s rUlln e r s a n d fo r p r o p er spacin g of th e p la n ts . 

Furth e rm o r e,' th e la rge r numher of p la n ts r equir e d is a n impor t a lI t 

itc 1l1 in th e hill SYSt(,Ill , j\t th e di s t a n ces r eco1l1lll e nd e d . a bo \lt l-l- ,OOO 
p la n ts ar e r eq uir ed for se tting a n acre in hill s ancl fr o m (j .000 to 7,000 
p la n ts fo r th e m a tt e d - roIl' a nd th e h e d g lTo\\' sys t e m s , Th e number of 

p la n ts r eq uir ecJ per acre fo r a n ) p lant in g d is t a n ce m ay ('as il: ' b e oh .. 

ta in e cl by mul t ip ly in g t h e di stance hetween p la nt s h y t h e di stan ce be 

t \\" (' ('11 J"()\\ ' S and di\ ' idill ~ thi s :-: Ulll int o th e l1\1mb e r o f squ a r e fcct in 

a ll ac r e ( --1-3,560), \ !\I h en I; 
fe, \' Ill o r e t han are n eeded 

may be c ull ed o u t a n d fa : 
start. 

\\,h a t c \'e r pl a n t in g SYS l 

gr eat I y fa c iIi tat e s u h se q II e; 
o ut ca r ci ull y hy a co rn Ill e 
th e plan ts a r e to he set ~ 

s h o uld h e c ross m a rk ed so 

until th e n e \\' runn e r s a r c 

Pl a n ts o ht a in ed fro m 

rece ive d a nd e ith e r p la n ted 

I'o r t hi s pu r pose . a m o ist. 

th e S\l1J and " ,in d shoul d 

p la n ts ,,' (' II s pr ea d Oll t in 

\\ ,it h t h e level of t h e g rOt 

to avo id cove rin g th e cro\ 
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S tra\ \'h e rri es a r c not el i 

s ll o uld h c lll o is t bu t not \\ ', 

hefo r e a r a in is a n id ea l t il 

t o injury iro l1l heat a nd c 
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zllr acrcr ('1.3,560). When l)Lrrchasing 1-llants, it is zrrll'isalrlc to ot'cler i.r

fcn- trtore thau are neerled for planting the field to zrllorv for erny u,hicir
tnav lre culled ottt atrcl for- replacing those that clo not ntal<e a goorl
start.

MARKING OUT
\\tltzLtcver plarrting svsten.r is usec1, perfect spacing ancl alignnrcnt

gre':ttl-r- facilitate sttbserltrent ctrltivation. 'I'hc r-ou.s shoultl lre rnzrrke<1
ottt cztt'cfttllr. lrv a coi-n nr:trker, zr u.heel nrarker, or a linc: ancl, u,hcn
thc lrlztnts are to lre sert 2 feet or rllore apart in the ro\\'s, the fielc1

shotrlrl lre cross nrarkecl so that ctrltir';rtior.r rlr:rv lre plactice<l both \\'avs
lllltil tlrt' rre\\' l'ullt('l's al'e 1rr-orltrccrl.

CARE OF PLANTS

[)lants olrtaine<1 frotn it lrtlrser-\-shotrl<l l>e trrrlr:icke<l as soon zr.s

t-ecciverl :ur<1 eitlier- plantecl at once or heeled in until they are neeclecl.
lior- tlris l)t1rl)ose, a nroist, r'r,ell-clrzritie<l spot someu'hat protectecl from
tlrt'sur):rtt<l u'irrrl slroulcl be selectecl, tlie burrclles openc<l, irn<l thc:

lllants u.e'11 spreacl ortt iri a shallorv trerrch u'ith the cro\\'ns evrill
u-ith the level of the srounrl. '['he trenclr is then fiile<l in car-citrll-r.
to:ryoi<1 covet'ine'the cro\\'1rs. arrrl ther soil is l'ell firrncrl so that it
n,ill collre in closc contact r,rrith all ot- the roots. If the roots arc
warm and dry when receivecl, they should be dipped in water ancl the
plants then kept in a cool place for a ferv hours before being heeled
in. In case the plants are very clry, it may be necessary to keep them
rvell rvatered and heelecl in for several days before they are set in the
field. When properly heeled in, the plants may be kept in good con-
dition for tr,vo or three weeks or I'onger if necessary while the field
is being fitted for planting. lJsually, however, the sooner they are
transplanted permanently in the fielcl the better the results will be.

TRANSPLANTING

Str:tn'lrerries:u'e trot <li1ficult to translrlernt srlccessItrl1r.. -fhc soil
shoulrl lre tttoist lrrtt rrot u,et, arrcl :r cool clouclrr <lzrv or a llcr io<l jr.rst

lrcforc;t rain is:rn irlezrl tinrcr to sct as thc roots are \:cr_\'strsccPtilrlc.
to injtrrv frottt lreztt:ut<l <lr,r'ttess. 'l'hc plzrnts shorrl<1 ncrvcr lrc'c-\-
lrosc<1 to tht: sun or n'irrtl lorrgcr tlrarr is nccess;trr'. -fher. nrerv l>c c:rr-
ricrl to tlrc ro\\'s in shallou-lroxcs. trzr,r's, or pails:incl covcrctl u,ith
u.'et brtrlap or damp packing material until inrnrerliately before setting.
Previotts to planting, any blossom butls or old mnner corcls and all but
trvo or three inside leaves shoulcl he removed and the roots shortened
to three or four inches in length. Plants trimmed in this manner
usually start better and are nrore c-onvenierrtlv transplanted than ii
tuntrimmed. The roots nray be shortenecl rnost conveniently by clip-
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([11 ac re (43 .560), \,V hen p~lrc ha s ing plants. it is adv isable to o rd er a 
fe \\' mor e than a r e n eeded fo r planting th e held to allow for any \\'hi ch 
ma y he cull ed out a nd fo r r eplacing t hose that do no t make a goo d 
s tart, 

MARKING OUT 

\ \'hate\'l:1' plantin g sy ste m is used. perfect spaci ng and a li g nme nt 
g reatly iacilitat e suhsequent cultiv at ion, T he row s sho uld be marked 
out ca refully by a co rn marke r. a \ \'he el marke r. o r a lin e: and. w hen 
t he plants ar e to be se t 2 feet or mo r e apa rt in the r o \\'s . th e fi eld 
should he c ross Ill a rked so that cultiyati o n may he practiced hot h \\av s 
unt il th e ne \\ ' runn er s ar e produced, 

CARE OF PLANTS 

Plants ohta in ed fr om a nurse ry sho uld he unpacl, ed as soo n a :.; 
r ece ived and eith e r planted at once o r h ee led in until t hey a re needed , 
For this purpose. a m o is t . w ell -dr a in ed spot so m ev,Tbat protected hom 
(Ill' Sl111 and winci sho uld he selected. th e bundles opened. and th e 
plant s w ell spr ead o u t in a shall ow tre nch\v ith th e c rO\\'n s evc.~n 
\\ ' ith th e leve l oi the gT o un cl. Th e tre nch is th en filled in caref ull y 
to avo id co\'e ri ng the crO\\' ll S . a nd the so il is \\'e ll firmed so that it 
will co m e in clo se contact with a ll o f th e roo t s , H th e r oo t s a r e 
warm and dry v,Th en received , they should b e dipped in water and the 
plants then }{ept in a cool place for a few hours before being heeled 
in. In case the plants are very dry, it may be necessary to keep them 
well watered and hee led in for several days befo r e they are set in the 
fie ld . When properly h ee led in , th e plants may be kept in good con
dition for two or three weeks or longer if necessary while the field 
is being fitted for planting, Usually , h owever, the sooner they are 
tran splanted perman ently in the fi e ld th e better the results will be. 

TRANSPLANTING 

St ra\\ 'he rri es a r c no t di ffic ul t to transpla nt succes s full y , The so il 
sllOulc1 he m oist but not \\ ' ct . and a coo l clo udy day o r a pe ri od ju st 
he fore a rain is an idea l t im e to set as t he roots a r e \'e ry susce ptihle. 
to injl1ry fr o l11 heat a nd cir\'ll eSS, Th e plan ts sho uld nc \'e r he ex
posed to th e ~ UIl or \\' ind lo ngc r tklll is nccessa ry , Th ey lllay he ca r 
r icd to th e ro \\'s in sha ll o \\' boxes. t rays. o r pails and covered \\ 'ith 
\vet bur lap or damp packing mater ial until imm ediately befor e se tting. 
P r eviotl s t o plant ing. a ny blossom hud s o r o ld runner cords and all but 
two or three inside leaves should h e r emoved and the roots shortened 
to three or four inch es in length. Plants trimmed in this manner 
usually start better a nd are more conveni ently transplanted than if 
untrimmed. Th e r oots ma y he short ened most conve ni ently by clip-
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ptant

pi.g the encls u,'ith a sharp knife or pruning shears rvhile the plants
are in the original bundles.

Setting is usually done by hand, one n1arl dropping thc plants for
tn'o settcrs. The plants shoulcl not be dropped far in advance of the
setters. On the lighter soils rvhich have been rvell prepared, the holes
may be maclc rvith tl-re hands but, on the stiffer soils, a trorvel, dibber,
or spacle is cotnnrorrll' used. Sorrretimes a shallorv furrorv is run u1)

the rorv and the plants set along the land side of the furrorv. What-
ever nrethod is used, it is irnportant that the roots be rvell spread anrl
the soil pressecl firml1' against thern. There is little danger of mak-
ing the soil too firm unless it is rvct. Loose setting is a frequent cause
of failure . A little loose soil should finally be left over the surface as
a mulch. After the soil has settlecl. the crowrls of the plants should be
even u'ith the surface. If a plant is set too cleeply, especially on heavl,
soils, the crou'n bccomcs coverccl ancl rots. If rrot set cleep enough, thc
roots become exposecl arrcl clry out.

Whc'n the acrcagc is large, planting rrrachirres srrch as those trsr:rl
for transplarrtir-rg cabbage aucl tonratoes arc sornetirnes used. The chief
disadvantage of nrachine planting is the clifificultv in setting the plants
at the propcrr rlcpth anrl in olrtaining propcr firrnness of the soil abrxrt
the roots. Ii thc soil is n'cll lrrcparr'<l;rrr<1 propcr care is taken by the
sctters in pl:rcing the plants. :rs goorl resrrlts nray be obtainecl as with
h:rncl st:tting. It is trstr:rllv rrcccss:rrr'[or one nrAr-r to follou,the machinc
tcl press thc soil a little nrorr: firrnly against ther plants an<l reset those
that arc rrot n'cll plarrtcd.
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Fiq. 3. Transpla.nting with spades on a well prepared soil. N ate th e plaut 
carriers used and that the field has been marked off both 'Ways. 

ping the ends with a sharp knife or pruning shears while the plants 
are in the original bundles. 

Setting i u ually done by hand, one man dropping the plant for 
two setters. The plants sho uld not be dropped far in advance of the 
setters. On the lighter soils which have been well prepared, the holes 
may be made with the hands but, 'on the stiffer soils, a trowel, dibber. 
or spade is commonly used. Sometimes a shallow furrow is run up 
the row and th e plants se t along the Jand side of the furrow. What
ever method is used, it is important that the roots be well spread and 
the so il pressed firmly against them. There is little danger of mak
ing the soil too firm unl ess it is wet. LO'ose setting is a frequent cause 
of failure. A little loose soil should finally be left "Over the surface as 
a mulch. A fter the so il has settled, the crowns of the plants should be 
even 'with the surface. If a plant is set too deeply, especially on heavy 
so ils, the crown becomes c"Overed and ro ts . I f not set deep enough, the 
roots hecome exposed and dry out. 

~Th en th e acreag-e is Iarg-e. planting machin e. . ll ch a s those ll sed 
for transplanting cabbage <lnd tomatoes are sometime s used . The chief 
disadvantage of machine planting is the difficulty in setti ng the plants 
at the proper depth and in obta inin g proper firmn ess of the soil about 
the roots. I f the so il is well prepared and proper care is taken by the 
se tters in placing th e 11lant s. as good results may be obtained a3 with 
hand sett in g. It is ll suallv necessa ry for one m a n to follow th e niachin c 
to press the so il a littl e ;l1ore firl11(Y against th e plant s and reset those 
that are not '\'e ll pla nt ed. 
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CARE DURING FIRST SEASON

CULTIVATION AND RUNNER CONTROL

Frequent shallorv cultivation and hancl hoeings to maintain a fine
surface mulch are important. Cultivation should be started immedi-
ately after transplanting and repeated at intervals of 10 days to 2

weeks or after every rain until freezing rveather occurs in the fall.
The field should be absolutely free from weeds at that tirne. I-ate
cultivation is necessary' to destroy small weeds, which otherwise will
continue to gror.r' in the fall arrcl start rluicklv in the spring. Frequent
hand hoeings to loosen the soil immediately about and between the
plants, to remove weeds, and to space the young plants in the rows,
should supplenrent the cultivations. A comrnon cause of small berries
u'ith the nratted-rou' system is the practice of allorving the plants
to mat too closely in the rows. They should be spaced at least 4 to
6 inches apart. If this thinning is done while the runners are fortning,
it rvill save nluch labor later on in removing rooted plants.

The first cultivation should be rather deep to loosen the soil that
has been packed in setting. For this work a S-tooth cultivator with
broad teeth is usually used. If any of the young plants should become
covered by the cultivator, the soil should be removed at once or at the
time of the first hoeing lest the crowns should rot. For subsequent
tillage, a light lZ-tooth cultivator is preferable. A wheel hoe is most
efficient for hand tillage. In the matted-row and hedgerorv systems,
the cultivator may be run in both directions and close to the original
plants until the runners start. Af ter this, the space cultivated is

gradually narrorved to allorv the runners to root. 'I'he ground should
be kept mellorv to encourage rooting and every sullsecluent cultivation
should be in the same direction in each row as the previous one. The
matted-ror,v may then be controlled by the width of the strip culti-
vated. ,t\ better spacing of the plants will be obtained if the row is
allowed to spread rapidlf instead of throwing the rllnners back towarcls
the center of the ror,v. When the rolvs become too rvide the surplus
runners may be ctrt off rvith the hoe or by means of rolling cutters
attached to each side of the cultivator. In the hill system of culturc.
the runners should be removed u'henever thev appear. A sharp hoe
may be used for this purpose or if the work is done before the corcls
become tough they are easily pinched or pulled. They are most con-
veniently removed with a circular cutter about 8 or 10 inches in diam-
eter u'hich is dropped over the plant and cuts the runners on all side-*

of the plant at once.
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CARE DURING FIRST SEASON 

CULTIVATION AND RUNNER CONTROL 

Frequent sha llow cultivation and hand hoein gs t o maintain a fine 
surface mulch are important . Cultivation sho uld be started immedi 
a t ely after transplanting and repeated at inter vals of 10 days to 2 
\veeks or a ft er every ra in until fr eez in g ''leather Qccur s in the fa ll. 
T he field should be absolutely free from weeds at that time. Late 
cultivation is necessary to dest roy sm all weeds, w hich otherwise w ill 
continue t o g row in the fal l a nd s tart quickly in the sprin g. Frequent 

hand hoeings to loosen the soil immediately about and between the 
plant s. t o remove weeds, and to space the young plants in the rows, 
:s hould suppl e m ent the cultivat ion s. A co mlll o n cause of small berrie s 
with th e matt ed-ro w sys t em is th e practice of a llowin g the plant s 
to mat too close ly in th e rows. They should be spaced at least 4 t o 
6 inches apart. If this thinning is don e w hil e the runners are forming, 
it will save mu ch labor la t e r on in remov ing rooted plants. 

The first culti va ti on sho uld be rather deep t o loo£en the so il that 
has been packed in setting. For this work a 5-tooth cultivator with 
broad teeth is u sually used. If any o f the young plants should becom e 
covered by the cultivator, th e soil should be r emoved a t once or at the 
time of the first hoeing lest the crowns should rot. For subsequent 
tillage, a light 12-tooth cultivator is preferable . A wheel hoe is most 
efficient for hand tillage. In the matted-row a nd hedgerow systems, 
t he culti va tor may be run in both direction s and close t o the origina l 
plan t s until the runn er s start. After this, the space cultivated is 
gradually narrowed to a llow th e runners t o root. The ground should 
be kept mellow t o encourage roo ting and every suhsequent cultivation 
should be in th e sam e direction in each row as th e prev ious one. The 
matted-row may then be contro lled by the width of th e strip culti 
vated . A better spacing of the plants w ill be obtained if the row is 
a llowed to spread rapidly instead of throwing th e runners back towards 
the center of the row. \Vhen th e rows becom e too wide th e surplus 
run ners may be cnt off with the hoe or by means "Of r olling cutter~ 
a ttached to each side of the cultivator. In the hill system of culture. 
the runn er s should be removed wh enever they appear. A sharp h()~ 

may be used for this purpose o r if the work is done before the co rd c; 
become tough they are easily pinched or pulled. They are most con 
ve ni en tl y removed with a circular cutt er abo ut 8 o r 10 inch e5> in diam 
e ter which is dropped ove r th e plant and cut s the runners on all sides 
of the plant a t onc e. 
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REMOVAL OF FLOWER STEMS

Sootr aftcr the plants are sct in the fiel<l, flou,er sterns zrre ustrall,r'
Pro<lttcecl. These should be removed as they appear, preferably beforc
tlle lllossottls open. The procluction of flolr,ers ancl fruit at this stzrgc
of clet'eloPnretlt u'il1 clecrcase the vigor of the plants alcl t6e ltrocltrctiorr
of rtttrttet-s. Witli fa11-bczrring varieties, the lilossonrs are relnovecl trntil
alrotrt Jrrlr'first after u'hiclr tinre the plants are allon,erl to frtrit.

MULCHING

Stran'lrerrv plauts shoulcl be nrrrlchecl before harcl freezing n-ezrtfic.r
in thc fall. The functions of the nrulch are to protect the plants frorn
u'inter-injury, r,vhich resttlts from tlie alternatc freezing ancl tharving
of the soil, aucl to collservc rnoisture, snrother u,eccls, ancl keep the
berries cleau cluring the fluiting season. It also rctarcls the time of
blossoming and the periocl of ripening of the fruit ancl rr-ray be rrsecl
to protect the plants fronr frost during the blossorning season.

.\lrv coarse vcgetaltlc nrateriat that cloes not pack so tightl-r'or.cr thc
plants as to smother them and that does not contain many weed seeds
may be used. Marsh hay rnakes an ideal rnulching material when it
catl lrc olrt:riltt:d. A cover-irtg of u-heat, o:rt. or rye straq- is rrrost c''r-
monly used and is usually satisfactory if the strar,v is free from grail
and weed seeds. Most kinds of straw contain some grain which is
likely to gror,r' and become troublesome in the spring. For this reason,
old straw is preferable. If new straw is used, it is a good plan to sl'ral<e
orrt loose rnzrtcri;rl bcfor-e :rPplvine zrs ;,i nrrrlch.

GROWING A MULCH CROP

\\ihere 2L crol) is gt'orr'tr cspeciallv for nrrrlchine-, rnillct :rncl suclan
grass hzLve beeu fourtcl very satisfactory. On nioist soil, thcy procluce
a lzrrge atlrottut of drr. nratcrial suitable for nrulching. .Ii-or this prlr-
Pose, the crop sl-roulcl lrc cttt u'hen the seecl hcra"rls bcgin tci fornr arrrl'lreior-c:Ilt\- 

see(1s hzrvc tu:rttrrerl. In sornc fielcls, a nrulclr crol) of oats
is groli'u betu'eetr thc ro\\rs cluring the late fall. The oats are so\\,rl
:rllortt SerPtetnllc'r 1at tl-rc rate of oncr ltusltel pcr acrcr zr.1cl u1tler fa'or-
alrlc contlitiorts ttrake cnottgh grorvth before they are killecl b-\- frost
to zrlTor<l cortsi<leraltle protcction for ther plarrts. Usuallv, hou,er,er. it
i.s lrest to strlrpletnent this niulch u,itl'r a light coverirrg of strau- o\rer
thc ros-s. The chief oltjcction to grou,ing'a rrrtrlch crop in this 1lr:rllllcr-
is that it absorlts large anrotrnts o1' nroisture arrrl nutrients at :r tinrt:
u'hen they are likell. to bc nrost neecled lrt, the strau.lrerries. F'or this
reasol.l, it is reconttneltdecl only as a special practice irr localities u.hcre
nltrlchirrg-rtlaterials arc expeltsive arrrl rlifficrrlt to olrtail :rrrrl tlrerr urrrltr
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REMOVAL OF FLOWER STEMS 

Soon afte r the plant s ar e set in th e fi eld. fl o \\ 'e r s t em s a r c usuall,\ ' 
produced, T hese sho uld be r em oved as they appea r , prefcrably hefo rc 
the blosso m s ope n, T hc production of flow e r s and fruit at thi s stagc 
of c1 e \'e lopm e nt will clecrease th e v igor of thc pla nt s and th c procl uct ion 
of runne r s, \ Vith fa ll -bea ring Yari eti es, the blossom s are r e movcd un t il 
a ho ut July fir s t afte r which tim c t hc p la nt s are a llo \\'ecl to fruit , 

MULCHING 

St ra\\'ber ry plants sho uld be lllulched befor e hard fr eez in g \\'cathe r 
ill th c fal l. Th e f unct io ns of th c lllulch ar e to protcct the plant s fr om 
w int e r -injury, which re sult s from the a lt erna t e frcczing and thawin g 
of the so il , a nd to conse rvc m o istur e, sm other w ecds, and k eep the 
ber ri cs clean during the fruiting season, It a lso r etard s the tim e of 
blosso min g a nd the p eri od o f ripening of th e fr uit and may be u sed 
to protect th e plant s from fro s t during the blossoming sea son , 

> \n y coar se v eg etabl c m atc ri a l that docs no t pack: so tightl,v m 'cr th e 
plants as t o smother them and th at does not contain m an y weed seeds 
may be used. Mar sh hay makes an ideal mulching material when it 
ca n he obta in ed , A c()\'e ring o f \\'hea t , oa t , o r ry e st ra\\' is most CO lll 

manly us ed and is u suall y sati sfactory if th e st raw is free from grain 
and weed seeds. Most kinds of straw contain some grain which is 
likely t o grovv and b ecom e troubl esome in the spring. For this reason, 
o ld s traw is preferable. If new stra \v is u sed, it is a good plan to sh ake 
O\lt loose mate rial befo re appl y in g as a lllulch , 

GROWING A MULCH CROP 

\Vh e r e a c rop is gro\\' n es pec ially for Illulching, mille t. and sudan 
grass have becn found vc ry sa ti s factory. On m ois t. so il. tbe y produ ce 
a large a lllOU nt 0 f dr y 111 a ter ial sui table for 11lulchi ng , ,For th i s pu r 
pose, t he crop sho ul d be cu t w he ll the seed head s begin to form a nd 
befo r e an y see ds have matured , In S0 111 e fi e ld s. a mulch c rop of oats 
is g r o \\'n bet \\ 'een t he rows during t he late fall. T he oats a r c so \\'n 
a bo ut September] at th e rate of onc bush el per ac r e and und c r fa\' o r 
able conditiuns make eno ug h g rowth befo r e th ey a r e kill ed hy fr ost 
to affo rd cons ide rabl e protecti o n fo r th e plants , Usua.lly. hO\\'c \'e r, it 
i ~ bes t t o supplem ent t hi s lllulch \\' ith a light co vering of s tra\\' o \'er 
th e f O\\'S, T he chi ef objec tion to gTowin g a mulch crop in t hi s man1l e r 
i:i t hat it abso rb s large amount s o f mo istur e and nutrient s at a tilll e 
wh en they are like ly to bc m ost needed by the st ra\\'bcrries, For th i, 
rcason, it is r ecomm ended onl y as a spec ia l practice in loca lities \\'hcre 
l1lulching mate rial s are expensive and diAl cul t to ohtain a nd t hen unde r 
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mences in the sp rin g 

to allo\\' th em t o gr O\\' 

t hr o ugh and pr C\e n t 

sJIlot h e rill !.!,', I f th e 

m ulch is loo se a nd 110t 

mo r e than all inch or 
so in thi ckn ess it ma\' 

sf 

Ii 

not need to he di sturhed. 
sho uld he pa rt cd o r opcne 
removed and pushed into 
sho uld be left on th c pat 
W h en removing the muld 
llJ\lch as poss ible around 
cl ea n a nd co nse rvc moistl 
by ed a s long as pussihlc 
and th\l s preve nt possible 
weeds, However . severe c: 
lo ng. Th e plants ::; houlc1 
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c()lr(litions tllzrt thc lrlants h:rve nratlc a stroug vig^orotts gt-on'tlt t'ztr-1tt';-

irr thc seasoll.
\\'hcn appl,r-irrg thc'ruulch, it shotrl<l lrc n'e'll shalien ottt:rtttl .s1rt-c:i,1

trniforrlly over the field. Holever, if there is a scarcity oI material
tl-re tops of the rows should be rnulchecl rathc'r tlr;rrr the sl):rces. -l-he

thickness of the nrulch u,ill clepencl trpon the tr'pe <'I soil arr<l the s1's-

tenr of trairrirr.q enrplove<1. C)n sanrlv st'ils. ;r lrghtt'r ttrulch is tleces-
sar_r- th:ttr ott clal- soils.
l,il<cu'isc, plarrts gro\\-11

in tttitttt'rl-t'otvs t't'tlttirt'
It'ss lrrotrctiorr tltalr
thoscr in hills or hcrlgc-
ro\\'s. Ustrallv it trrrtlclr
3 or 4 inchcs in thicli-
lress n'ill givc arnlrlc

lrrotcctiort. 'l'h is u'il1
rc<1uirc'ir-orrr 2 to 3

totrs cll: str':t\\'or nrarsh
har- 1rt'r- :rcr-c.

REMOVING THE
MLTLCH

Thc rrrrr'lch shorrl<l lrc
olrcrre<l ()\'cr tlir' .1rl:rrrts

AS soon as gt'clrvth cont-
llrcnccs in thc s1r'irrg'

to allow' thrnr to grou-
tlrrottg-lr :nr<l lrrcvt'rr1
snrothcrirrg. ti thc
rnttlch is loo.sc :Lrr<1 not
Ilrorc than an incli or'

so in thicl<rress it rnav
not Ircc<l to lrc rlisttrrlrc<1. lrrrt if it is scvcr':rl inchcs irr thicltncss it
shotrltl lre pzrrtc<l or ollcncrl ovcr thc pl:rrrts, :Ln<1 zrn-r' surlrltrs rrratcrizrl
rernovctl :utcl pushcrl into thc: allc_r's bctrvccrr the ro\\rs. -l-his rrrtrlch
slroulcl lrc lcft or) thc patch until thr errrl of thc hari'csting sc:rs()n.
Wherr rctttovitrg thc rntrlch fronr ovcr thc 1rl:rnts, oncr shotrl<1 lc:rve :rs

rttttclt:rs possilrlt':rr-oun<l tlrc lr:rsc of thr'pllrnts to l<et'1r tlrt'lrcr-r'it',,
clca.tt atttl conservc nroisttrrc. Opening of thc rrrtrlch shoulrl lrc <lc'-

lavetl rts lotttt zrs lrossilrlc in thc spring to hcllr rct:rrcl lrlossorrrittg.
:ttt<l tlttrs lrrevcnt possilrlc rlarnage fronr l:rtc frost. ancl to srnother-
tvt't'tls. IIor'r'cvcr. scver(. <l:lrnage nray result if the nrtrlch is lcft too
long.'l-hc plants slrorrl<l bc e-x:rn'rine<l frcrlrrc'ntl-r'. c'sPc'ci:rllv ii tht'

l;iq.'1. I;tll ouls !lt'oi\,tt us u utrtlclr crrtlt l,cltr,ccrt tltc
.t1,',1';1,1tt'r'l--1' r'()'a('.r. 'l'lti.r.shttuld lrt.rrtfl,lcttrrtrltd iviilt u
littltt cor,tt'irtrJ ttf .rl,-(r?r' ()i'(L llt( /'()?('.f.
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conditions t hat the plants have made a s t rong v igo r o u s g r o \dh ea rli e;· 

ill th e season. 
\\ 'hen a pplyin g th e 1llulch. it s ho uld he \\'e ll shaken o ut and spread 

u nif orml y "Over the fi e ld. However, if th e r e is a scarcity o f material 
the tops of th e rows should he mulch ed rather than th e spac es. T h e 
th ickness of th e mulch w ill depend up o n the type (Ii so il and the sys
tem of t r ain in g e mpl oyed . O n sandy s(lils. ; 1 1 ;g'lltcr Illulch is neces-

sa ry than u n clay so il s . 
Lik e \\·ise . plant gro\\'n 
in lllatt ec1 - r o \\' s r equir e 

l ess pr o t ect io n tha n 
th ose in hill s or h ed ge 
rows. Us ua ll y a mulch 
3 or 4 in ch es ill thick 
ness \\,ill g-i \"C a mpl e 

p rotec ti on . Th is \\· ill 
req UI H ' from }. to J 
tOilS o f st ra \\ ' o r mar sh 

hay pe r acre. 

REMOVING THE 
M ULCH 

T he lllul ch sh o uld he 

ope ned O\'e r the plants 

as soon as g-ro\\·th CO I11 -

mcnces In th e sp rin g 

to allo \\' th e 111 t o gTo\\ ' 

t hr o ugh and prn'ent 

s m o th e r i ng:. If th e 

mulch is loose and not 

more than an in ch or 

SO in thickn ess it may 

Fiy. ·J. Fall Ollis .(//"()'il ' ll (IS 1I Jllillch (ro/> /1("/7"1'1'11 Ih e 
sl nl'll'/I (" IT \' rO'i e's . This sho ll/d /1[' 01"11/>1'/['111(11 11'11 witll (/ 
Jiyhl (o·,'(:ri'l.l/ of Slnl'il ' (1, '1'1 Ihl ' rOL, 'S. 

11 0 t ne ed t o be dist ur bed . hut if it is seve ra l inche s in thickn ess it 
sh o uld he parted or ope ned ove r th e plant:->. and an y surplu s mat e ri al 

re m oved and p u sh ed into t h e a ll eys between th e ro\\' s. This l11ulch 
sh o uld he ldt 0 11 th e patch until th e end of the harv es ting- season . 
\\Then r CIIl o \'in g the mulch from oyer the plants. o ne should lca\'e as 
1I1tlch as puss ible around th e ba se of the: plant s to kee:p the ]) (' rril" ; 

cl ean a nd co n se r ve m o is t ur e. Ope nin g o f th e Illulch sh o uld h e dc 
byed as long as poss ihle in t he sprin g to help rcta rd hl osso 1l1 ing:. 
and thu s pr eve nt possible damage from la t e frost . and t o sm ot h er 
\Vecds . However. seve r e damage ma y r esult if th e lllulch is let t too 
long. Th e plants should he exaniin ecl freq11ently. especia ll .\· if th(' 
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weathel is warn1, alld as soolr. as growth colnmences or the lcaves
shor,r' evidence of bleaching the mulch should be opened to acln-rit air
anrl sunlight regardless of the season.

SPRING TILLAGE

Spring tillage may be necessary if the field becomes very weedy.
Iitrrthcrr]rore, it establishes a soil mulch which nray be very beneficial
jf the season is dry. The expense of removing the mulch is the prin-
cipal objcction to this practice. If the mulch is light, it may be tem-
porarily forkecl along the side of the plant rows, bttt, usually, it is

necessar_\. to relnove the mulch from the first row to adjacent land.
'l-his r ou' is then cultivated and the straw from tl-re next rorv ltlacecl
upon it. In like nlallner, the mulch from the succeeding ro\\rs is trans-
ferred and the rows are cultivated. The last row is coverecl rl'ith the
rnulch of the first row.

When no rvinter mulch is used, spring tillage of tnoclcrate clepth

should be practiced. Deep cultivation at this time, especially, near the
plants, may cause serious injury through the cutting of many surface
roots. Wl-ratever practice is follorved during the spring of the fruit-
irg year, a large percentage of first-class berries will be produced
only in fields which are kept free from weeds and grass and in which
the humus in the soil and the mulch are sufficient to maintain an ade-
quate supply of moisture during the production and the ripening of
the berries.

IRRIGATION

Almost every ttear, yield and quality of the strarvberr)' crop arc

climinished to a greater or less extent by periods of clrouth previous
to or during the fruiting season. Under sttch conditiotls, one or lttorc
irrigations will preveltt ntuch oi the loss rvhich otheru.ise rtright <tccltr

and in hot dry weather they may be the tneans of saving the crop. Irri-
gation ma). llrs be beneficial in provicling n'ater l'hich is sometimes
needed for the establishment and growth of tire young plants and the
development of runners during the grorving season. Sotne growers
have also found a sprinkling outfit useiul [or u';rrding off light frosts
during the blossomirrg seasolt.

'I-he overhead or spray systenr of irrigation in whicli the rvater is

applied from pipes or nozzles under pressure is most commonly used.

This system has the advantage that it can be used on eitl-rer level or
sloping land, and as the water is delivered in the form of a fine spra)'

or mist it does not pack or puddle the soil. A cheap ancl abundant sup-

ply of rvater is necessary. ancl the plants must lre sto.n'n under inten-
sive ctrltivation if irrigation is to be profitahle. Tlre profits u'ill \,'artr:

I; iq. -5. Orcrltcod irriglatiot
ttscd for zt,artling oft

f rotn scasolr to season ac(

little or- no benefit u.il1 br

obtainerl in other seasons

obtainecl on a similar soil r

\\'1-ren the cost of insta
portablc s_r'stem consisting
be carricrl lronr onc p:rrt oi
area is not large. :r small a

J'lrc' rre\\' can\.as hose nr

satisfactorl' results on the
ancl small areas arrd is prolr
ittg u'ater to crops.

Strau'lterries are rrsualil
and children, who are paid
tain one-half cent or more
to retain the pickers durin
berries are not so large anr

large it is hest to have som
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\\l ea ther is warm, and as soon as growth commences or th e leaves 
show evidence of bleaching the mulch should be opened to admit air 
and sunlight r egardless of the season. 

SPRING TILLAGE 

pring tillage may b e n ecessary if the field becomes ve ry weedy. 
Furt hermore, it establishes a so il mulch 'which may be very beneficial 
if th e season is dry. The expense of removing the mulch is the prin 
cipal objection to thi s practice. If the mulch is lig ht , it may be tem 
porari ly fork ed a long the s ide of the plant rows, but, usually, it is 
n eces sary t o r emove the mulch from the fir st row t o adjacent land. 
Thi s rO\\' is th en cultivated and the straw from the next row placed 
upon it. In lik e manner , th e mulch from the succeeding ro\\'s is trans 
ferred and the rows are cultivated. The last row is covered with the 
mulch of t h e fir st row. 

When no winter mulch is Ll sed, spr ing tillage of m oderate depth 
should b e practiced. Deep cultivation at this time, especially, near the 
plants, may cause serious injury through the cutting of many surface 
roots. \i\That eve r practice is fo llowed during the spring Df th e fruit
ing year, a large percentage of first -class berries will be produced 
only in field s which are kept free from weeds and grass and in which 
the humus in the soil and the mulch a r e sufficient to maintain an ade 
quate supply of moi sture during the production and the ripening of 
the berries. 

IRRIGATION 

A lmost every year, y ield and q ua lity of t he s trawberry crop ar c 
diminished t o a greater or less ext ent by periods of drouth previous 
to or during the fruitin g season. U nder s ll ch conditions, on e or more 
ir r igations will prevent much of the loss w hi ch ot herw ise might occur 
and in hot dry \veather they may be the m eans of savin g the crop. Irri 
gation may a lso be beneficial in providin g water w hi ch is sometimes 
needed for the es tabli shment and growth of the young plants and the 
development of runners during the growing season. Some growers 
have also found a sprinkling o utfit useful (or wardin g off li ght frosts 
during the blossoming season. 

The overhead or spray system of irrigation in w hich the water is 
applied from pipes or nozzles under pressure is most commonly u sed. 
T his sys t em has the advantage that it can be u sed on either level or 
sloping land, and as the water is delivered in th e form of a fine spray 
or mist it does not pack or puddl e the so il. A cheap and abundant sup
p ly of water is nece ssary. and th e plants must he g rown under inten 
s ive cultivati on if irrigation is to he profitahle , Th e profits will vary 

STRAWI 

Fii7, :i, 01'cr/t cad irrigatiOi 
1Ised for warding off 

from :-iCaSO Il to season ac( 
littl e o r no bene fit " ,ill be 

obtai n cd in other 'easons 
obtain ed on a sim il ar soil, 

,\' hC I1 the co st of in sta 
portal-de sys t em co nsi sting 
he carri ed from one part o i 

a rea is no t large. a small a 

Thc 1l CW caJl\' a s hose m 

satisfactory result s n il the 
anc! small areas and is proh 
ing water to crops. 

S tra \,'berries are usuall) 
and children, who are paid 
ta in one-half cent or more 
to reta in th e pickers durin 
herri es are not ~o large ant 
large it is hest to have som 
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liiq.5. ()t,crhcod irrigatiort, i.s ou, ittsrn'attce o,gairtst drorfth ottd also 11161v ltc
rr.rc'd lor zt,ardino o.ft lioht frosts during the blos.rontitrll scosorr.

ironr sc:rsolr to seasc)11 :r,ccorclilrg to tlic weather. Trt solltc scasolls,

little or no berrefit u.ill bc derive<l flotn irrigation, u'hile the yields
r-rbtainecl in other seasons lllay be several times grea"tcr thatt thosc
obtairled on a similar soil u,ithout irrigation.

\\'hcrr tlrc cost o{ installirrg a permauent systerr is 1tr-ohi1titir,e, iL

1;ortable svsterl consisting oi oTrc or nrc)re n<tzzle lines rvhicl-r 1t1av

be carriccl frorn onc p:rrt oI the fielcl to anritlter r]rzry lte used or, if the
area is not large. a sm:Lll :rrrtornatic sprinl<ling otrtfit can be used.

J'lrc ncu,can\-as hosc nrethocl of irrigation l-ras also beeu ttsecl rvitlr
satisfactorl'restrlts on the strau'herry. It is adaptable to ltoth largc
ancl small areas ancl is probablr' the most economical method of apply-
irrg u'ater to crops.

HARVESTING

Stran'berries are usually picked by mixed grotrlrs oI r]len, \\ronlcll,
and clrilclren, who are paid 2-4 cents per quart. It is cttstomarv to re-
tain one-half cent or more per quart until the crop is finishe<l in order
to retain the pickers during the latter part of the seasorr r,vhen the
berries are not so large and plentiful. When the numl-rer of pickers is

lar.ge it is best to have some competent person irr charge rvhose dutie.;

2l

p 

STRAWBERRY G ROWING IN M r CIl JGA.'\ 

Fiq . :1 . O l'crhcad irrigat ioll ,is an illsura ll ce agaill st dr01lth alld also lII ay be 
1fsed for 7c'ardillg off light frosts d1/1' ill g th e blossolllill g seasoll. 
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fro lll sea so n to seaso n acco rding t o th e wea th e r . In so m e seaS0 1l S, 
li t tl e o r no bene fit w ill be der ived fr o m irri ga ti on. whil e th e y ie ld:-, 
obtai n ed in ot her sea son s may be several t im es g rea t e r th a n thos e 
obtained on a s imil ar so il w itho ut irr iga ti o n . 

\ Vhcn th e cost of inst alling a per m a nen t sys t e m is pro hibiti ve , a 
portahle sys t em con sisting of on e o r m o r e nozz le lin es w hi ch m ay 
he ca rri ed fro m o n e pa r t of th e fi<.'ld t o an o th <.' r ma y h e u sed 'O r , if th e 
a rea is no t la rge. a sm a ll a ut om a tic sprinklin g outfit can be u sed. 

T he new canva s ho se m et ho cl o f irri gation ha . a lso b een u sed w ith 
satisfac to ry r esult s on th e str ;1\d)erry. It is adaptabl e t o both la r g e 
and small a r ea s ancl is prohahl y th e m os t <.' co no mi cal m eth od o f appl y
il1g wat e r t o crops. 

HARVESTING 

Stra wbe rri es a r e u sually picked by mixed g ro ups of m en. WOlll c n , 
and children , who are paid 2-4 cents per quart . It is custo mary to re 
tain one-half cent o r more pe r quart until the crop is finish ed in order 
to retain the pickers during th e latte r part of th e season when the 
berri es are not ~o large and plentiful. When the number of pickers is 
large it is hest to h::tve some competent person in charge whose rluti e.~ 
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:Lre to assig'r.r ro\\'s to thc pickers,2r.11(1 to rrrake ccrrt:titr that thc fruit is

1r'olrrrll- picl<crl :Ln<l th:rt tlrc: lrickers rlo not tr-anrpie ttntteccssztrilr-on
thc'lrlarrts. 'l'he {iclcls shoul<1 bc piclie<1 or,er zrt least eve'r-)- othcr-cla_r'
:ind, if the u.eather is hot ancl the berrics are ripening rapidly, it ntav
lie necessary to pick claily. Unless this is dor-rc zind the ro\vs are pickeil
c1{ran, each strbseclrrent picl<ing rl'ill contaiu nrarlv over-ripe berries. .\
ien' soft ovcr--ri1rc lrcr-rics n'ill ruirr the apl)caratlce of zt ltox, :ttttl otrtr

poor box may spoil tl-re appearance of an entire crate. The berries r.,'ill
ship ancl l<eep betler if picl<ecl clrrring the early part of the clay n'hile
the1,';1;s still firm arrcl cool ltrrt for shipping it is ltetter ttot to pick
1lrcnr u'lren u'ct.

METHOD OF PICKING
'l'hc l'r-uit slroulrl lrc lriclic<1, rrot lrtrlicrl i;r striplreri irottt thc ltlarrts.

'l'his nrciurs tlrat thc lrcrr-ics shoul<1 lrc gr:Lspe<1 b-r'thc stcttt n'ltich
arc'lrinchcrl olT:rlrritrt or.rcr-h:rlf inch {rorrr thc l;errr-:rncl carcftrllr'place<i
r-athcr tharr clrolrlic<1 ol'tltrcin'rr into the lrox. Carc'shotrlcl lit tal<eu

that thc lriclicr-s rkr not crush or- lrruisc the frtrit br-ho1<lirtg 1oo llt:rlt-\-
lrcrrics irr thc han<l at onc tinrc. I)a.nragerri lrerrie's zrtttl lrcrr-ies n'itli -

out hrrils rlo not carr\-u-r'11 to tl-re rrrar-ket an<1 shotrlcl ttot irc allorr'c,i
irr 1lrc l,,,rt'..

CARE AFTER PICKING
'l'lrc lroxrs iLrc carric<t lr-r. thc pickrrs irr light tt'it\,s ol-ctt't'it'r:.

u'hiclr shorrlrl lrc lrtrilt so that thc lroxcs fit sr-rtrglr-. 'fhosc holtlirtg
lorrr- to cigltt lroxcs :u-c nrost s:rtisf:rctort.. I-arger carrie t-s :rt'c ittcotr-
vt'nicnt to harrrllc,:rrr<1 uniess provirlerl u,ith lcgs thcr- catrttot lrct 1r1act'<l
()11 thc.q'rourrcl u'itirc,iut cnrshing urrl;iclie<l lrcrrics. r\{tcr the lrcrries
hlrvc lrccrr picl<c11, thcr. shorrlcl lre placc<i iLt ollcc irr iI cool, shaclcrl

lrlrLcc. l'hc-r-shoul<1 ncrvcr lrc c:xposcrl to thc sulr longcr tirzttr llcct's-
sur\'. 'l'crrrl)or:rr\- 

1r:rcl<irrr- shcds arc frccltrenth'btrilt ltcAr thc htlrl
to s'hich the 1'rrrit is inrnretliatel-r. c-:Lrric<1 lrv thc 1ticl<crs as cach car-
ricr is lillc<i.

\':Lriotrs nrctho<ls zrr-c usc<l [or l<r'clring thc rccorrls oI thc 1licl<crs-
ln sorne places srrrall ticl<ets are issrrecl. lrearirrg ntttnlters correspond-
ing to the number of boxcs clelivered to the packing shed. X{ore corn-
rnonly. tickets or tall-i' car-rls bcarirrg nrtnrbers corresporrrling to the

number of l>oxes are rrsecl. 'l-hese are pttrtchecl as the lrerries are

l>rought in. Sonre gro\\'ers prefel the bool<keepir-rg ntetho<l irr n'lliclr
sonreone at thc pzrckinu slrecl recorcls irr pl:rirr vierv o{ the llicker tlre
ntttnltcr trf qtt:trts rlcli vt'r'ctl.

.lortinq at thc tirnc o{ picking is ltrefcr:rlr1c to the trecc:ssitv oI sort--

itrg in thc packin.q slrt'rl. I-{on'cvcr. piclters as a rttle <lo n()t lilie to
gracle or sort u-hi1c pickirrg'':rrtrl utrlcss pr-opcrll' trairrccl :tttrl stll)er -

viscrl thcr. ri-iil clo littlc or tro sorting. Ilctter resttlts u'ill bc obtzrined

. Srn.ru'

from field sorting if the i
rnarketable berries in sepr

There is then no inducem
In case no field sorting is
grading should be attemp
misshapen berries before tl

I;tcitrct is sonretinres rlor

inrpr-ovc the shipping qtrali
if thc lrerries :rre to l>e sh

able for a special or fanc
top layer should be a fair
berries are small and rou
rvith the stem ends dorvn.
attr-activt' if 1tlace<l on thei

lrror,iclc<l thc tilts are not
lxore than three-eights oI
u'ise the berries rvill be c

so tlr:rt thc-r' u'ill look attt'e
thc colr.srln)cr. f-his nrean
but at the same tirne thel'
are crushed u,hen the cra
pzrckcrl, the,r' shoul<l lrc p1a

tltticltt'r' tlrc lrt,r'r'it.- ;u'(. c()r

I lrc e'r'ou'r'r, tlrc varit,tr'. a

pl:rinlr- starnpecl on each cr

,\l iclrig:nr stran'Jrcrries
1(r rltr;rrt lroxes. In sonte 1o

.12-rlrrart cr-:ttcs :rr-c uscri.
ilgcr rt.se<l in thc southu,cst
verrtilatecl crates zLncl ltoxes
l'irrt lro-res a.rc rlo.st suita
t':rr-l_r' or i;rnc,r' lrcrrics u-hcr

RENEWI,

LII
'l'hc lcrrgtli oi tinic tha

rlcpcrrrls largelv upon the
a.rr<l thc conrparative cost
lishing a rie\\, o11cr. It also
svstcrn of trzrining, and th,
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a r e to assign r o \\'s t o th e pick e r s . a nd to mak e ce rt a in that the fruit i .. 
p roper ly picked a nd th a t th e pick e r s do no t trampl e unnecessarily on 
the pl a nts. The flelds s ho uld be p ic k ed ove r at leas t e \'e r )' o th e r da y 

a nd, if the weather is h ot a nd t h e berries a r e r ipening rap idly, it m a y 
he necessary to pick dai ly. U nl ess th is is done and the rows are p icked 
c lea 11, each s u bseq u en t pi c ki ll g w ill co n tai n m a ny 0 vcr - ripe berr ies . .-\ 
fe\\ ' soft o\'(~ r - ripe he rri es\\·ill rui1l th e a ppea r ance o f a hox. a nd o Ill' 

poor box may spo il the appea r a nce of a n e ntire c ra t e . The be rries will 
s hip and k eep better if p icked d urin g th e ea rl y part of the day \\·hil e 
1 hey a r e st ill flrm a nd coo l but for shippin g it is better 110t to pi ck 
them when \v e t. 

METHOD OF PICKING 

The fruit s h o uld he pick ed. !l ot pulled o r s tripped fr om th e p1an b. 
Thi s m ea!l S th a t th e berri es sho uld be g ra sped hy the ste m \\'h ich 
are pinch ed off abo ut o ne- h a lf inch fr o m th e berry a nd ca refu ll y placed 
rather than dropped o r t hro\\' n into t h e box. Care should he taken 
t hat the pick e r s do n o t crush o r hrui se th e fruit by h o ldin g t oo man y 
her ri es ill t h e ha nd at o ne tim e. Da m aged be rri es a nd hen'i es \\'ith 
o ut hull s do n ot ea rn' \\'el l t o t he mark e t a ncl sh o uld not he Z1 ll O\\crl 
in the ho .':es. 

CARE AFTER PICKING 

Th e hoxe s arc ca rri eel h,\' t h e pi eker s in 1 ig h t t l "a y s o r ca rri c r s. 
\\'hich shou ld h e b uilt so t ha t t h e boxes flt s nugly . Those h o lding 
fO ll r to e i .~' h t hoses a r c m os t sat isfa ctory. Larger ca rri e r s a r c inco11 -
\'(' 11i ent to ha11dle. a nd unle ss prO\' id e c1 \I·ith legs t h ey call110t he place cl 
Ul l t h e gro unel \\ ' it hout c ru s hing ullpi cked berr ies. j\ fter the berri e s 
ha \'e IH~ e n picked. they sh o uld be placed at once in i t cool. s haded 
place. T h e-," s ho ul el ll e \'(~ r be exposed t o th e s Lln lo nger than neces 
sa ry. T e mpo r a ry pack ing s heels a r c fr equ ently buil t nca r the field 
to \\'hi ch t h e fruit is imm edia te ly ca rri ed hy the picker s a s each ca r 
rier is fi lled , 

Various method s arc used fo r keeping the rcc o rcl s o f th e pick ers, 
111 so m e places s mall ticke ts are iss u ed. b earing numbers co rrespond
ing to the numher of boxes d elivered t o the packing shed . More com 
mon ly. tickets or tally cards hearing numhers corresponding t o t11<:, 

n umber o f boxes are us ed. Th ese are punched as the h e rri es are 
brought in . Some gro\\'ers prefer the hookkeeping m ethod in whi ch 
someone at the packing shed r ecu rel s in plain vie\v of the p ic k er th e 
nu 111 her u j 411 arts d c I i \' C r l' d . 

S ort ill!) at th e tilllc o f picking is prefe rab'lc t o th e nec ess ity o [ so rt 
ing in th e packing' shed . H()\\'cver. pick e rs a s a rul e d o not like to 

gracle o r ~ort \I'hil e pi cking 'and unless properly trailicel and super· 
vised th ey \\' il1 'elo 1 i it 1c o r n o sorting. Bett cr re sult s \\' iJ 1 be ob tai ned 
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irom field sorting if the pickers are instrgcted to place the culls and
rnarketaltle berries in separate boxes and are paid for all they pick.
There is then no inducement to mix the culls with the good berries.
In case no field sorting is done or if it is not satisfactory, some shecl
grading should be attempted to remove green, over-ripe, and small
misshapen berries before the boxes are placed in the crates.

I;acinq is sotnetitrtes tlone to nrakc the boxes lnore attr:tctir.c zrn<l to
itnpr-ovc the sliipping rltrality of the frtrit. This is partictrlarly <lesirable
ii tlie lrerrics arc to bc shiplrccl t<i a clistant nrarket zrrrcl rrray be <lesir'-
able for a special or fancy trade in nearby markets. In facing, the
top layer should be a fair sample of the contents of the box. If the
berries are small and round, the top layer should be placed in rows
rvith the stem encls dorvn. If the berries are long, they will be more
attractivc if placc<l otr their si<les. Poirrtecl berries are placed point u1-r,

ltrttvirlc<l the tips are trot grecn. 'fhe facing layer shoul<l not extenrl
rnore than three-eights of an inch al>ove the top of the box, other-
rvise the berries rvill be crushed. The ltoxes should ahvays be filled
so tltat tltev u-ill look attractive anrl still bc u'cll fille<l u'hen thel. reilch
thc cor.rstlntcr. 'l'hi.s lneans that the bo.rcs shorrlcl be slightly heayred,
but at the sat-ne tirne tl-rey should not be filled so ftrll that the berries
are crushed u,hen tl-re crate cover is rrailecl on. ,^\fter the crates are
1r:tcltcrl. thc_r'shotrlcl lrc placcrl in as cool:r storagc as is availalrlc. 'l'lrc
qtticltcr thc lrcrries are coole<l thc lrctter thcr. rvill ship. 'l-he nernrc of
tltc e'rou'er, the varictr-, ancl the grarle shorrlcl be neatlr. sterrrcilecl or
plairrl-r' starnlrc<1 ou each cratc.

PACKAGES

lliclrigart stt-au'lrerrics zrrc rtstt:rll-r' rn:rrkete<l irr crrttcs corrtairring
1(r tlttat-t lroxcs. Itr sonre loc:rl rrrarl<cts. 2-l-rltratt cratcrs :rn<l occasiorrall-y
.32-r1tr:rr-t cr':rtcs:rt-c ttsctl. 'fhc 1(r-c1u:rrt Iiallocli is thc st:Ln<l;rr<1 p:Lcl<-
a.qc used in thc sottthrvcstern part of thc statc', rvhile the -\rncriciur
ventilatctl cratcs atrrl boxes irre nlore corurnonll'rrscr<1 in othcr sec:tiorrs.
l'int lroxc's :rre nrost srritalrle for long clistirrrcc shippirru or f or' \'('r"\'
t':rr'l-r- or i:urc-r' lrcr-rics u'hcn Prices are high.

RENEWING THE PLANTATION
LIFE OF PLANTATION

'l'he: lerr.gth of tinrc that a pl:uitation can lrrofitalrly lre rrr:rirrtainerl
rlepcn<ls latgely tlpoll thc prev:rlence of u'eeds, insect llcsts, cliscases,
:ru<l thcr cot.rrparative cost o{ rettcu'ine' an old plantatiorr :incl cstab-
lishing a nc\\'or1€r. It also rlepencls to some extent orr the variety, the
svstern of tr;rirring. atrcl thc prell;rration of thc soil prcviotts to lrl:rnt-
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from field sorting if the pickers are instrpct ed t o place the culls and 
marketable berries in separate boxes and are paid for all they pick . 
There is then no inducement to mix the culls w ith the good berrie s. 
In case no field sorting is done or if it is not satisfactor y, some sh ed 
grading should be attempted to r e move g r een, ove r -ripe, and small 
misshapen berries before the boxes are placed in th e crat es. 

Foc ing is so m ctim es c10n c t o ma k c thc boxcs m o re attractive and to 
impro \'c th e shi pp in g quality o f th c fruit. T hi s is parti cul a rl y des irable 
i r t he berri es a r e t o he s hipped to a di s tant m a rke t and m ay be des ir 
able for a special or fa ncy trad e in n earby markets. In facing, th e 
top layer should be a fair sample of the co ntents of the box. If the 
berr ie s are small and r ound , th e top laye r should be placed in rows 
w ith the s t em ends down. If the berries a re long, they will be more 
att ract i\'C if plac ed 0 11 t h eir s id es. Po inted be rri es a r c placed po in t u p , 
pro \'icl ed th e tips a r c n ot g r ee n. T he facing layer s hould not ex te nd 
more than three-e ig hts of an in ch above th e t op of the box , o ther
wise the berries will be crushed. The boxes should always be filled 
so that th ey ,\·ill look att ract ive and s till be w cll filled w he n t hcy r each 
th e COnS UIl1C1' . Thi s Ill ca ns t hat th e b o xes sho uld he s li g ht ly heaped , 
but at the same time they should not he fill ed so full that th e berrie s 
are crushed when th e crate cover is na il ed o n . After the crates are 
packed. th ey sho uld he placed in as cool a sto rage as is a \·ai lab le. Th e 
quicker the herries a r e coo led th e better th ey will ship . The nam e of 
th e gro\\'e r, t hc vari ety. a nd the g radc sho uld he neall y ste 1l c il ed or 
pl a i1lly stam ped 0 11 each c ratc. 

PACKAGES 

:\1 ichigall s tra\\'he rri cs a rc u sua lly ma rket ed 111 crates cO lltainin g 
] () quart hoxes. J n so m e loca l marke ts . .2-+ -quart crat es a11d occasionall y 
3.2 -quart c rates arc us cd. The ] ()-quart 1'I a ll ock is the s tandard pack 
~lg e ll sed in th e so uthw este rn part o f th e s ta te, while the ; \1ll e ri c<l1l 
v 'nt ilated cr a t es a nd boxe: a r e m o r e cO lllm onl y useci in ot he r sect io ns. 
1 )i1lt hoxes ar c m ost suitab le (o r long di s tancc shippin g o r For ver v 
\,a rh· o r ia 1l c \' be rri es " 'hcn pri ces a r c hi gh . 

RENEWING THE PLANTATION 

LIFE OF PLANTATION 

Th e length o f. tim e that a plantation ca n profitahly he maintained 
depend s largely upon t he preva le1lce of w eeds. in sect pes t s , di scascs , 
;llld th e compa rat iyc cost of r enew ing a n o ld plantation a nd estab
lishing a new o nc. Tt also depend s to some exte nt o n the va ri ety, th e 
::;vs tem of trai1ling. and th e preparati o n of the soil pre \'ioth to p1a1lt -



)/l
L+ lf rcrrrt;ns Sprclar, Ilullnlrx 182

ing. Plants grown in hills and hedgerows are usualh' kept longer
than tl'rose in mattecl rows. The common practice is to rene\\r the
crlcl patch ancl keep it over until a second crop is harvested. Some
gr-o\\rers regularly start a new plantation each year and plow under
the olcl one immediately after the fruit is harvested, but renerval is

generally cheaper. When the stand of plants the first season is poor
or when the plantation has been well maintainerl. the second crop may'

even exceed the first. If the land has been thoroughly prepared by the
use of farm manures or green mantlre crops, the plantation may be

maintained for four or five vears or even longer, depending on the
care. In southu,estern Michigan. a plantation was recently plowed
tunder after producing nine consecutive profitable crops. However,
retention beyoncl the second or possibly the third crop is ordinarily
not profitable.

Whether the old plantation should be renerved rvill depencl on its con-

dition with respect to the arnotrnt of rveeds ancl grass present arrd the
healtli ancl vigor of thc plants. Only those plantations lvhich have been

given goocl care can be profitably renerved. If the patch has become
rveedv and grass\', it may cost more to renew it than to set a new one,

and, unless the old plants are exceptionally vigorous, the younger
plantation 'n'ill yield a larger and better crop.

METHOD OF RENEWAL

In renerving iL plantation, the first operation is rrsually to rnow
()\rcrr the patch rvith a scvthe or mowing machine. This shotrld be

rlone as soon as possible after the crop is harvested. When a mow-
ing nrachinc is usecl the cutter bar should be set rather liigh to cttt
all u'eecls ancl rnost of the strarvberry foliage r,vithout injuring the
cro\\rn. If the mulch is heavy, it may be raked off and saved for
further use. Otheru'ise, the field inay be burned, selecting a time when
the clippings are clry brrt the ground is moist and rvhen there is a brisk
n'in<l so that the fire rvill pass rapidly over the crowns rvithout irrjuring
them. Tl-re plants shoulcl not be morved nor the field burned over dur-
ing a period of clrorrth. Burning tends to redttce the r,veeds, irrsects,

ancl diseases in the field but it nraf injure the crowns and it destroys
r.nrrlch ancl hrrnrus-fc.irming nraterial. For this reason, ntost growers
prefcr to .sztvc thc n-rtrlch b1' plorving it uncler rather thatt burning.
\\Iith the incrcasing scarcit)'of stable nranure and the high price c-rf

strau, in the frtrit sections, the practice of raking off and plol,ving

uncler this nraterial is advisable unless the fields are badly infestecl

u,ith insects and diseases.

When the plants are grown in matted rows, it is necessary to re-

clrrce the numher of old plants to make room for the development anrl

rooting of nen, runner plarrts. This is accomplished ltv narrou'ing tlte
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IIlg. Plants grown III hill s and hedgerows are usually kept longe r 
than those in matt ed rows. The common practice is to renew the 
old patch and keep it over until a second crop is harvested. Some 
g-rowers regularly start a new plantation each year and plow under 
the old one immediately after the fruit is harvested, but renewal is 
generally cheaper. When the stand of plants the first season is poor 
or when the plantation has been well maintained. the second cr-op may 
even exceed the first. If the land has been thoroughly prepared by the 
use of farm manures or green manure crops. the plantation may be 
maintained for four or five years or even longer. depending on the 
care. In southwestern IVlichigan. a plantation was recently plowed 
under after producing nine c-onsecutive profitable crops. However . 
retention beyond the second or possibly the third crop is ordinarily 
not profitable. 

"\iVhether the old plantation should be renewed will depend on it s con 
dition with respect to the amount of v.reeds and grass present and the 
health and vigor of thc plants. Only those plantations which have been 
given good care can be profitably renewed. If the patch has hecome 
weedy and grassy, it may cost more to renew it than to set a new one , 
and. unless the old plants are exceptionally vigor'ous, the younger 
plantation "vill yield a larger and better crop. 

METHOD OF RENEWAL 

III rencwlllg- a plantation, the first operation is usually to mow 
over thc patch "" ith a scyth e or mowing machine. This should be 
don e as soon as possible after the crop is harvested. \tVhen a mow 
ing- machin c is u sed thc cutter bar should be se t rather high to cut 
a ll " 'cccls and most of the strawberry foliage without injuring the 
crown. If thc mulch is heavy, it may be raked off and saved for 
further use. Othenvise, the fi eld rnay be burned, selecting a time when 
thc clippings are dry but the ground is moist and w hen there is a brisk 
,,"ind so that the (-1l'e w ill pass rapidly over the crowns without injuring 
them. The plants should not bc mowed nor the field burned over dur 
ing a period of drouth. B urning tends to reduce the weeds, in sects, 
and diseases in the field but it may injure the crowns and it destroys 
Illulch and hUllIus-forming mater ial. For this reason. most growers 
prefer to sa ve the Illulch by plowing it under rather than burning. 
\Yith the increasing scarcity of stable manure and the high price of 
straw in the fruit section s. the practice of raking off and plowing 
under thi s material is advisable unless the fields are badly infested 
with insects and diseases. 

When the plants are grown in matted rows, it is necessary to re 
duce the numher of old plants to make room for the development and 
rooting of new rnnner plants" This is accomplished hv narrowing the 
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rows witl-r a plonr or cultivator, leaving only a \rery narro\v continuous
strip of the youngest and most vigorous plar-rts along the correspond-
irg edge of each ro\4/. The plants that remain along this strip are
then thirrnecl lry removing the old ones and thinning the others to
about 6 or B inches apart. After the soil has been rvorked dorvn by
cultivation, the treatntent during the rest of the season is the sallte as

n'ith a ne\v plantatiort.

VARIETIES

Selection of the right varieties is one of the chief deterrnining
factors for success rvith strar,l'lterries.

The variety selected should be adapted to the purpose for rvhich
the fruit is to be grorvn-whether for sale on distant or uearby fresh
fruit rnarkets, for canning or freezing, or for home use. Varieties {or
the commercial gro\\rer should be highly productive, and the fruit fairll'
large, rvell formed, firm and attractively colorecl. Firmness of berrl'
is verl inrportant for long-clistance shipping, but for local or nearltv
marliets some of the high qtrality varieties 'uvhich may l>e too so{t for
shipping may be selectecl. F'or the home gardeu, yielci ancl firmness

are not so irnportant as high quality and suitability {or canuing, prc-
serving and table use.

Time of ripening, especially with reference to that of other shipping
regions is also important. A study of the daily range of prices o1r

Nlichigarl consumer markets has shown that the highest prices arc

rcceived for very early ancl late berries. Prices ten<l to clecline in micl -

season u,hen N[ichigan berries are rnost plentifui lvith higher trettds
ton,ards the end of the season. Some planting of very early varieties
may be justified, but generally those varieties which ripen a large por-
tion of their crop late rvill bring the largest returns for the grower.

As a general rule, it is best to plant those varieties most largel1'

g'rown in the locality because they are probably best aciapted to the

climatic, soil, and market conditions of that particular section. It is

also s,ell to limit the nurnber of varieties grown to as few as will
nreet the market requirernents. Often only one variety is growtr, aud

as a rule, not more than three varieties are desirable. Growers dealing
rvith a local market and horne gardeners desiring to extencl their seasolr

l'ronr extra early to very late may require a larger numlter of varieties.
Follo.iving are brief notes and descriptions of several varieties

n,hich seern to be best adaptecl to Michigan conditions. The list does

not include some older varieties which are occasionally grown in tht:
state or others of more recent introduction which are offered by nttrs-
erymen. There are undoubtedly, other varieties th.an those mentionerl
rvhich mav do as rvell or perhaps better under special conditions or itt
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rows with a plow or cultivator, leaving only a very narrow continuous 
str ip of the youngest and most vigorous plants along the correspond
ing edge of each ro\\'. The plants that remain along this strip ar e 
then thinned by removing th e o ld ones and thinning the o th ers t o 
about 6 or 8 inch es apart. After the so il has bee n worked down by 
cultivation, th e tr ea tm ent during th e re st of the season is th e same as 
with a new p1anta tion . 

VARIETIES 

Selec tion of the right vari e ti es is one of th e chi ef dete rminin g 
factors for success with s trawberri es. 

The variety selected should be adapted to th e purpose for which 
the fruit is to be grown- whether for sale on di stant or nea rby fresh 
fruit marke t s, for canning or fr eezing, o r for hom e u sc. Va ri e ti es for 
the commercial grower should be highly productive, and the fruit fairly 
large, w ell formed, firm and attractively colored. Firmness of berry 
is very important for iong-di stance shipping, but for local o r nearby 
mark et s som e of the high quality va rieti es which ma y he too soft fo r 
shipping may he selected. For the ho m e garden. y ield and firmn ess 
a rc not so important as high quality and suitability for canning, pre 
serv ing and table use. 

Time of ripening. e specially with reference t o that o f o th er shippin g 
regions is also important. A study of the daily range of prices 0 11 

Michigan consumer markets has shown that th e highest prices arc 
r ece i ved for very ea rl y a nd late berries . Prices t end to decl i ne in 111 icl 
season 'when l\fichigan berries are most plentiful w ith higher trend s 
tov,ards the end of the season. Some planting of very earl y varietie~; 

may be justifi ed, but generally those vari eti es which ripen a la rge por 
tion of their crop late will bring the larges t returns for the g rower. 

1\ S a general rule, it is best to plant those va ri e ti es most largely 
grown in th e locality because they arc probably best adapted to th e 
c1 ima tic, so il , and market conditions of that particular sectio n. It is 
a lso well t o limit the number of var ie ti es grown to as few as w ill 
m eet the m a rke t r equirem ents . Often only one variety is grown, and 
as a rule , not more tha n three varieties are desirable. Growers dealing 
v,; ith a local market and home gardeners desiring to ext end their season 
1rol11 extra ea rly to ve ry late m ay require a larger number of va ri et ies. 

Follow ing are brief notes and descriptions of seve ral varieties 
\;\hich seem to be best adapt ed to l\1ichigan conditions. The li st does 
not include some older varieties w hich are occasionally g rown in th e 
sta t e or o th ers of more recent introduction w hich are offered by nur s
e ry m en. There a re undoubtedly, other vari etie s than those m enti o ned 
which may do as well or perhaps better under spec ial conditions or ill 
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ccrtztilr loc:rlities of the stzttc. Ciron'ers u'ho have vat'ieties u'l'rich s('enr
to lre u'cli aclalrtc<1 to their particular conclitions should continrrc to
{- r'o\\- thcnr trntil lrv trial better varieties are found. }3eg'illncrs :u-('
Itrlviserl to select ior cotrrtrrcrcizrl lrlantinu rrot nrore than tu'o or threc
of the nrost popttl:Lr r.zrrictics and then start a test 1t1ot rr,herc:r fcu'
1le \\: ollct.s tnav ltc testerl cach ].car-. Neu. introclrrctiorrs should lrt.
thorougltl-r. teste<1 on ;r. srrrall scalc lrcl-orc pldnting thenr conur)crrciall,v.
So fztt' :ts lrossillle the varietit's :rre ar-r:rnge<l in or<ler of their ripcrr-
ine'se:tsort. A1l are pcrfect flou'erecl or sclf-pollinizing and neecl not bcr

irrtcrplantecl u'itlr othe r varietics.

STANDARD JUNE,BEARING VARIETIES
PREMIER

'l'his ltits stoo<l [or nra.ll\',\'ears at thc hcad of the list oI corrrurt:rcial
r.ztrictics [or Ilichiaart. It succec<1s rvell in n.rost parts oI the st:rte:rn<1,
in iitl<lition to its t':trliness, lrro<irrctivcrrcss. ancl 1or-rg frtritirrg sc:rs()rl,
it has ttttttstteil frost rcsist:trrce u.liiclr rrr:rl<cs it cxtrernelr- r,zrlrr:ilrlc Ior'
thc Nor-th. l)l:trtts:u-r'lrcalthr'. \'er\'prorluctir,c, zrn<l suflicierrtl-r'r'igor'-
orrs to llro<ltrct::r e'oorl irrritirre r'o\\-. llcrr-ics ur(: r)rr'<lirnrr tcl large irr
sizc. conical or u'e<lgc-sltalrc<1, n'ith;r lrr-i.g'lrt r-c<l llcsh n,hich is rnorlt'r-
zrtcl1' firtn zrnd ot- goo<1 clualitr'. Iirrrit ripeus ovcr a long lrerriorl an<l tlrr
sizc oi thc lrcrriers rrsrra.ll_r. lrolcl.s rrp u,ell urrtil the cu<1 of thc h:rrr,cstirrg
se;tson. It is zL ver-_\'rlclrcrrrl:rlrlc varictv arr<l is higlill'rcconnncrrtlcrl
t'itlrt'r- ior- tlrt' lrotttc e-:rr'<lcrr or conrrrrcrci:rl plarrtirrg-.

DORSETT

I)orsctt lree'ins to rilrcn zrbout thc tirue oi l't-rrrricr'. licrr"icrs iu'c
l:trge' n'itlr ;rn itttt':rctivc, g-lo.ss-r' rc<l ccllorr ver,\r firrn :urtl crxccllcrrt iir
ll:rvor utt<1 ilualit,r'. [)lants :rro largc. health-r' zrn<1 r'igoroirs lrro<lrrcirrg
111:tltv l'unllcl's. 'l'hc vitrict-r'rloes lrest u'hcn tlre 1r1;rnts iLr('tlrirrnt'<l or
slritcc'rl tri strur<1 (r or- 8 inclrcs zrp:rrt in thc r()\\-. ll'hc cltrstt'r'stcrrrs ar'('
l:rr-gc, holrling tlrt'lrlossortrs u'cll;rlrove thr: foli:igc n'lriclr rrrrrlies therrr
strscclrtilrlt' to Irost r1:rtnzrgr'. NIo<lcr:rtclr- lrro<lrrctive . -\ goo<l r':Llict_t'
itir tlre hotttc g'ar<lcrr or [or lirnitc<l plarrtirrg ior'loczrl rrr:rrkcts lrr:catrst:
oi its firrr fl:rvor arr<1 tluirlitt. Not rt,conrrrrcn<lcrl for gcrrr:r:rl pl:rrrtirrg'
in tlrc st:rtc.

FAIRFAX

trlc<litrrrr t'rtt'l-r'. Iiere'irrs to ripen :L Ir:w- tl:rvs later th:rn l)orsctt.
I'lants l:rrgc atr<i I'igorotts, ltroclttcing :r nrodcratc trtttrrlrer oI rullntr
lrlattts. IJerrics vcrv largc, \rer,\r firnr,;rncl not surpasse(l bv anv otlrrrr
r':rriet-r'in fl:tvor zrn<1 rltralitv. Color <1;rrk rerl rr.lrich trrrrrs to rlc:t';r

SlH..ru

lrrrrlrlc' u'hcn Irrllv ripe. N
corrrlitions. Jiccornrncnrlerl
Ircc:rusc of its cxct'l1c'rrt lla

.\n olrl c'ar-l,r- to nrirl-sc:
in tlrc statc. The lrerrics a

sl i.q lrtl,r' necl<c'r1, rlar'li crirns
J)larrts usuallr. r.r'r'). harrl
\''crr' lrrorluctivt'.'lhc bcr
tlris r(':lson shorrlrl lrc gr(.

rrrarl<c'ts. (}rc. ot thc bcst
ncglcct lrcttcr tlrzut rrrosl I'l
lrc'rr-ic's lrr-c' srrr;rll lrr- thc cl

.,\ cr-oss oi IIarsh:Lll :rn<

kt't r:rt'it'tr'. Ilt'r'r'it's \ ('r'\'

L'olor lrr-ight r-c<1 u'hiclr <lo

\'('r,\' attr':rctivc. Iiiqrcns irr
oI rurrncrs ftlr :r goorl f rui
so high irr 11u:rlit.r- ;rs I)orsct
nrctt<lr'<l Ior lrornc us(' :rn<1 I

l 'rctn it'r.

.\ g'oorl latcr lrcrrv u'hcrr

Not s() 1rr-orltrctivc as solll(
u ill lrrorlucc satis i:Lc:tor-r' (

l)r'onritrcrrt -r'cllou' sccrls. fin
for hill crrlturc'lrcc:rusc it <1,

r\ .q'oo<l lrcrr',r' cithcr for hor

\,('r--\: l:ttc art<l ior th:rt rcasr

()nc oI thc lrcst l:rtr \':r

are largc, rottn<l cotric or s,

sc:rrlct n'ith light rc<l flcsh.

arr<l rnorler:rt cl-r' lrrotluct ivc.

c()rrrrncrciall,r' in thc statc.
I:rtc rrr:rrliet lrtjrrr- ott lreavv
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cc rt a in loca liti es of the state. Growers who have va ri et ies \\'hi ch see III 
to he\,'e ll adapted to the ir part icular conditi o n s sh o uld cOlltinu e to 

g r o \\ ' them ull t il by trial better var iet ies are found. Beginn ers are 
;teh' is l'cl to select fo r co m1ll erc ia l planting not m o r e than two o r thre e 

of the m ost popular ya ri et ies a n d t h e n s tart a test plot wh e r e a few 

lle\y o n es may b e tested eac h year, New introductions sh o uld b e 
t ho r o ughly tested o n a s m a ll scale before planting th e m co ml1l erc iall y. 

So fa r a s poss ihle the va ri et ies a r e arranged in o rd e r of their ripen 

ing season . A ll are perfect flowered or self-pollini z in g a nd neec1not he 
illtcr p lantcd \yith ot h e r varieties. 

STANDARD JUNE,BEARING VARIETIES 

PREMIER 

This ha s stood fo r Illany years at the head of th e li st o f cO lllm erc ial 

\'arieties fo r :0.Iichigall. ]t s ucceeds \\'>'e ll in m ost parts o f th e s tat e and , 

in addition to it s ear lin ess . productiveness. a nd lo n g fruiting seaso n. 
it ha s ullll su a l frost r cs is tance which m a k es it ex tremcly "aluable for 

t he :\o r t h . Pl a nt s arc h ca lth y. " e ry productiY e, a nd s ufli c ic ntly "igor 
()llS t o prod u ce a good fruiting ro\\' . nerries arc m ediulll t o large in 
s i%c . co ni ca l or \\cdge -s h apccl.\\' ith a bright 1'ed Hes h \\'hi ch is Ill oder 

ate ly fi rm a nd of good CJuali ty. Fr uit ripen s ove r a lo ng p e ri od a nd th e 
si/.:e of the herries u s u a lly h o lds up well until the e nd o f the han'cs ting 

scaso n . ]t is a \Try d e pcndable \'a ri cty and is hig'hly r eco llllll e nd ed 
(, ithcr for the hOlll e ga rd c n o r cO llllll e r c ial plantin g, 

DORSETT 

l) 0 r s e Lt beg ill s to n pen abo u t th e t i III e 0 f I' r e 111 i e r . I k rr i c s arc 
la rge \\' i th a n a ttract iv e. g lossy r e el co lor, yeryll rill a 1ld exce ll e ll t in 

!la vor and CJ ual ity . Pl a n t s are large. h ea lthy a nc1 \' ig'o ro u s producing 
mall} runller s. T he \'a ri ety doe s best \\'h Cll the plants are thilllled or 
spaccd t o sta1lel () or 8 inches apart in t h (' 1'0\\' . The cluster St CIll S arc 

large . holdi1lg thc hl osso lll s ,,'e ll abc)\'e the fo li age \\ 'hi c h mak cs thcm 
susce ptihle to fro s t damage, l\ l oc1erate ly proclucti\'(~ , ,\ goud yariety 

for the hOlll e gardell or for limi ted planting for local lIl a rk ets because 
of it s fin e Aa yor a ne! quality . . Jot ]"C'collllllende cl fo r ge neral planting 
ill th e sl at e, 

FAIRFAX 

AI cdiuIII carly, Hcgi1l s to ripe ll a fc\\ ' days late r than Dorsett . 

I )lallts largl' and v igorou s . proc1ucing a Ill o d e rat e nUlllh e r o f r unn cr 
plants. B e rri es ,'Cry large . ve ry firm. and not surpa ssed by any o th er 

\'arich' in fla \'o r and quality. Color dark r c(l \\'hich turns t o dcep 

purple \\' h ell fully ripe, 1.'\. 
cond iti o 1l s. 1\ ec01l111l e nd ecl 

because o f its exce ll ent fla 

:\n o ld ea rly to mid -sec 

In the statc. The ber ri es a 

s lightl y IH.'ckecl, clark crim s 

Plants u s ually ycry hard 

\ "ery procluctiv e, The her 

this r eason sho ul d he grc 

market s, One of the hest 

neglect hetter than Ill ost \'; 
herr ics arc sl llall 1)\, the ell 

, \ c ross of ~rarsha ll aile 

kct , 'ar iet\" , Berrie s H'r\ ' 

Colo r hrig'ht reel \\'hich do 

\'e n ' aLtract in '. I\ipens ill 

of runn('J's for a good frui 

so high i1l Ciuality as Dor set 

lllended for hOlll c us c and I, 
1 )rclll in . 

:\ good hte hcrry \\ 'hcll 

:\ot so producti\'e as SC)JIle. 

\\ ' ill produ ce sat isfactory ( 

pro1lli1l c nt _\'e ll o \\ ' sceds . fi1'l 
for hill culturc heca use it <II 
.. \ good herry e it hcr for hOI 

yc r y late a ll d for that rea s( 

One of the best lat e \'a 

arc la rge , ro uncl co ni c or s( 

sca rl et " ' ith li g ht reel fl esh . 

~lIld m o d erate ly productiYe. 

cO llllll erc ially in th e state. 

late market bcrn' Oil hea\' ,' 
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purple r,vheu fully ripe. Not so productive as Premier uncler Xtlichigarr
conditions. Recommendecl for the home garclen ancl for loczrl ntarl<ets
because of its excellent flavor and quality.

DUNLAP

An olcl early to rnid-season variety rvhich is still exteusivelv grou'rr
in the state. The berries are meclium to large in size, conical arrcl ofterr
sliglitlv ueckecl, <lark crimson .ivith a cleep recl flesh. Quality \rel'\. soo(l.
Plants usually rrery harclv and vigorous, proclucing 11ranv runrlers.
Very proclttctive. The berries are slightly soft for shipping arrd for'
this reason should be grown chiefly for home tlse arrcl for- rrear-bt.
ntarkets. One of the best for canning ancl preserving. Thtir.es rrncler
neglect better than r-nost varieties, but unless given goorl culttrre. lnall-\'
llerries are srnall bv the encl of the harvesting season.

CATSKILL
A cross of Marshall arrd Prernier n'hich is gaining {avor as a rnar-

ket varietr'. Rerries r'€r')' large, mecliunr firm arrct good irr c1ualit1'.

Color bright recl u'hich rloes r.rot <larken as the llcrries bcconre lipc ;

very attractive. Ripens in micl-season. Plants large, nrarking plentr-
of runners for a good fruiting becl. Very harcly and productive. Not
so high in quality as l)orsett and Fairfax but more procluctive. Recom-
tneuclecl for home use ancl local nrarkets. A goocl variety to plant u'ith
Prerrrier.

CHESAPEAKE

A good late l>erry u'hetr .qro\\rn or1 \\rell-prepare<I, fertile loanr soils.
h[ot so prodttctive as some other varieties, but rvhen u'ell 5]ro\\r11. it
u,ill procluce satisf actory crops. The berries are large rvith rather
prorninent yellou' seeds, firm, and very good in quality. Well adaptecl
for hill culture l>ecattse it <loes not procluce a large number of runuers.
A good berr1. either for honre use or for shipping purposes. lSlossoms
very late ancl for that reasorl the variety often avoicls spring frosts.

AROMA

One of the best late varieties for shipping purposes. The berries
are large, rouncl conic or sometimes short rvedge-shapecl, firm, bright
scarlet s'ith light red flesl-r, quality very goocl. Plants vigor-ous, irealthy
atrcl tnoclerately procluctive. IJest adapted to silt or clay soils. Not grou,n
commercially in the,,st4te, but ,is suggested for lirnitecl, planting as zr

latc rnarket berry on..heavy loarn soils. ,,, i
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purple \\·hcn fully rtpe. No t so productive as Pr e mi e r uncler ~I ichig'all 

conditi o ns . J\ ccom1l1end ed fo r th e ho m e garden and fo r local 111arkc, t-; 

beca u sc of its excellent Aavo r a ne! quality . 

DUNLAP 

:\ n o ld ea rly t o mid -season .,,-a ri ety \\'hich I S s till cxtc11sin' ly gTO\\1l 

III the s tate. T h e h e rri es a r e m edium to la r ge ill s ize . con ical and OiU' il 

s lightly ncc k ed , dark crim so n w ith a cl ee p r ed flc sh. Q uality Ycry g·ood . 

Plant s u sually very ll ardy a nd v i,£?·o r o u s , producing m a ll .\- rtlnlH.' r c; . 

Ve ry procl u ctiy e . Th e h e rri es are sli ght ly soft for shippin ,£?· a lld fo r 

this rea so n should h e grO\\' n c hi e Ay for h o m e u sc a nd fo r Ilear -h y 

market s. O n e o f t h e he s t fo r cannin g a nd pre se n -in g . Thrin's IInc1 n 

ncglect hClle r than m ost. \·aridie s . hut unle ss gi\Tn g'ood c IIll.llr e, mall \

herrics arc s lnall hy thc ('nd o f the harn's tin g season. 

CATSKILL 

:\ c r oss o f 1\ fa r sha ll a nd I'r c mi e r whi c h I S ga11llllg fayor as a 111ar 

k e t \·arieL\·. I ~crric s Ycn' large . m edium firm a nd good ill qllality . 

Co lo r hright rcd \\' hi c h d oe~ 1I 0t d a rk e ll as the h e rri es hc'Collle r ipe: 

\' e ry aLt ract in'. I\ipcns in mid -s cason. r1allts large . 111akin g' p le nl. .\· 

of runnC'r s fo r a good frlliting h ee l. Y ery h a rdy and proc! lI ct i\·e . :\ol 

s () h i g hill qua lit y a s j) 0 r s c tt a 11 cl Fa i rfax hut m 0 r e p r o d u ct i n' . 1\ e co 111 -

111Cllded ior h0 111 c u sc and loca l mark ets. :\ g'ood \'ariet y to plant \\ith 

l'rc111 ier. 

CHESAPEAKE 

:\ good late herry \\·h ell gTO\\' n o n\,"e ll -pr c paree1. fe rtile loam so il s. 

:\ot so producti,"C as so me ot h c r ,·ar ie ti es . hut \\·h c ll \\-e ll gT O\\·n. it 

\\ill produ ce sa ti s fact ory crops. The be rri es a r e large \\ ' ith rath er 

p ro mi1l c nt .\-e ll o\\· seed s . firm . and ve ry good ill quality. \\ -cll adapt cd 

for hill culture b eca u sc it d ocs not produ ce a large nU111ber of runner s. 

l \ g ood herry cither for hOlll c li se o r fo r s hipping purposes. Hl osso lll :-i 

vc r y late alld fo r that re;L:-ion the " a rid y o ft e n (l " o ic1 s spring' frosts. 

AROMA 

O ne of the best. Jat e "ari e ti cs fo r s hipping purposes. Thc be rri es 

arc large, r o und co n ic o r so III e ti m cs ~hort ,,·cc1g-c-shapee l. fl rm. brig'h 1 

scarlet ,,"ith light red fle s h, qualit y " e ry good. Plants yigo r o u s . il e <1.lthy 

and lll o d e rately pro ductiH' . Best adapted to s ilt o r clay so il s .!\o t gTO\"n 

co mmerc ially in th e s tat e. hut is Sl\ggc sted for limited p lanting' as a 

late' market herrv o n hea",' lo am so ils . 
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VARIETIES FOR TRIAL
NORTHSTAR

.\ treu, rlrcrdiunr carll- \,ariet), from the U. S. Departnrent of t\gri-
cttlturc. llerries l:rrge, frrnr, lrright re<l fronr surfacc to cetrter, an<l

vcry attractive in appeararlce. They are slightly tart in flavor ancl
have a \:ery high flavor ancl aronra. Plants large, healthy, vigorotts
an<l rrrocleratelv pro<luctivc. ;\ \/ery promising variety rvhich carl lrc
rccolnttrctrcle<l for trial in thc home garclen ancl to a linriterl extetrt itr
coni nl crcial lrlarrtings.

DRESDEN

Att earl-r' varieti. ripenine about the time oI Prernier. Ber]ries largt,
lrright Lcrl, rnocler:rtelv firnr, lrut only fair in qualitv. l'lants health-l',
vie-orotts anrl very pro<luctive. Does not seenr to be so satisfactorv as

I'rcnrier ancl Catskill urrder Nfichigan conditions.

BEAVER

This varictl- originatcd in Wisconsin r,vhere it has beconrc verv
1-ropular as :r nrarl<et variety. 'lhe berries are firm, attractive in :tppcar-
iurce ancl of rrnifornr shape. Quality good. Grows best on sancly soils.
Not reconrnrcn<led for general planting in the state, lrttt is suggestetl
for trial on the lighter sArrch'soils ancl in sectior-rs rvhere u.inter harcli-
ness is important.

PATHFINDER

-'\ sccorrrl c:Lrlr' r':rrict.r'. Originatcrl at the Neu' Jurser- Agricultural
Experin'rcrrt Statiorr. Plants healthy, vigorotrs arrd very productive .

Sonrcn'l-r:rt susccptible to lcaf spot, brrt seenrs to be resistaut to the red
stele <liseasc. ilcrrics nreclitrnr to large in size, dark recl, very srnooth
:Lrrrl rt'e-rrl:rr-irr slralrt'. .\ gor.,rl rnzrt'l<et lrurrv lrecattse oi its ttttifot'ttt sizt'

:Lrr<1 shapc. r\ goorl varietl to iollorv I'renrier.

ABERDEEN

.\ r'cr.t' pro<lrrctivc rrri<l-season to late r':rrietv u'hich <tocs n'ell oll
rather heavy soils. Thc berries are not high in quality, but they are

large, lairly firnr, attractive in appearance and usually sell well. Plants
healthr-ancl lrrorlrrctive. Verv resistant to recl stele and for this reason
rr-lav lre of v:iluc to gro\\rcrs u'hose soils lrave beconre infested with
that disease. Reconrmenclecl for trial only.

STARBRIGHT

A neu, rnicl-season to late variety of the Chesape:rke tr'1rt:. llerries
large. harrclsornr:. arrrl of excellerrt qrrality. Pl;rnts vieorotts anrl fairlv

Srnalt.

proclttctivc. Not especialll'
brrt is u'orthy of trial.

A promising late variet
Lansing, the plants are he:

avcrage large, \'er\' firnr, :

Onc of thc lrcst latcr I'arie
Itcconrnretrclc<l for trizll tvh

EVERBEARING OF

llvcrbearing strau,i-rerrit
r-arieties in tlieir bearing fr
summer and fall instead o

of three or four weeks. 1

garden and under favorabl
commercial crop. Hon,ever
general commercial plantin

l;i11. 6. llttri'c.stirrtt ci
I l'l'1 ( l
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V ARIETIES FOR TRIAL 

NORTHSTAR 

_\ n e"\v m ed iulll ea rl y yar ie ty from the U. S . D epa rtm ent of Agr i
cult u re. B err ies large. firm , bright r ed from surface to cente r, and 
ve ry attract ive in appearance. They are slight ly tart in flavor and 
have a ye ry h igh flav or a nd aroma. P lants large, healthy, vigoroll s 
a nd mod erately prod uctive . A ver y promis ing variety which can bc 
reco lll me nd ed for trial in th c home garden and to a li mited extent in 
cO lll me rcial planti ngs. 

DRESD EN 

A n early variety ri pening a bout the time of Premier. Berries large, 
b right r ed. mod crate ly firm . but only fa ir in qual ity . I) lants hea lthy. 
yi go ro ll s a nd ve ry productive. Does not seem to be so . ati , factory a , 
Prcmicr and Cats kill under 1fich igan conditions. 

B EAVER 

Thi varicty o riginated in Wisconsin w here it has beco me very 
popular as a mark et variety. The berries are firm, a ttract ive in appear
ance a nd o f uniform hape. Quality good. Grows best on ,andy so il s. 
::.Jot recommendcd for general planting in the state, but i, suggested 
for trial on the light e r sandy so il s and in secti o ns where winter ha rdi 
n ess is important . 

PATHFINDER 

A. seco nd ea r ly ya ri e ty. Or ig inated at the New J er sey Agricultural 
Exper im ent , tatioll. P la nt s healthy, vigoro us and very productive. 
Some"'hat susceptible to leaf pot, but seem s to be resistant to the red 
s te le disease. Berrie m ed ium to laro'e in s ize, dark red, very smooth 
; lIld regular ill shape. :\ good ma rket he rr y because o f its un iform size 
a ne! s hapc. A good va ri ety to fo llow Premier. 

AB ERDEEN 

.'\ ycr y procluctiH: mid -season to la t e va r iety \\'hic h e!ocs w e ll on 
rather heavy so il s. The berries are not hig h in quality, but they are 
large, fairly firm, att racti ve in appearance and usually sell we ll. Plants 
healthy and p rod uct ive. Very re i tant to red tele and for this rea on 
may he o f va lue t o growers who se so il s have becom e infe t ed with 
that disease. :Recomm ended for trial only. 

STARBRIGHT 

A new mi d-season to late var iety of t he Chesa pea ke type. Berries 
larg-e . ha ndso m e. and of exce ll en t q ua li ty . Plan ts vigoro us a nd fa irl y 

prod uctive. Not especially 
but is " 'orthy of trial. 

A proml Sll1g late variet 
Lansing, the pla nt are he; 
ave rage large, yery firm, ( 
On e of th e bcst lat e variE 
Recommended fo r t ria l \\·11 

EVERBEARING OF 

E ycrbearing stra"\\"berri( 
yariet ie in th eir bear in g' fr 
summer and fall instead 0 

of three or four weeks. 1 
garden and under favorabl 
commercial crop. However 
general commercial plantin 

f7i,r;. 6. fIarl 'cslill,Y ('7 
linD 
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procluctirre. Not especially recommended for the late strarvberry states,
but is u'orthy of trial.

RED STAR

A promising late variety of recent introduction. As growl at East
Lansing, the plants are healthy, vigorous, and productive. The berries
averag'e large, v€r1r firttr, ancl bright red in color. Quality verv goocl.
One of the ltest late varieties u.hich has been testecl at tl-ris station.
Recotrltrtenclecl for trial u'here a late ripenirrg nrarket lrerr\r is clesirecl.

EVERBEARING OR FALL.BEARING STRAWBERRIES

Everbearing strarvberries differ from the standarcl or June-bearing
varieties in their bearing fruit more or less continuously throughout the
summer and fall instead of maturing the entire crop within a periocl
of three or four weeks. They are especially clesirable for the home
garden and under favorable conditions may be profitably gro\,vn as a
commercial crop. However, the everbearers are not recornmenclecl for
general commercial planting in the state. More care and better cul-

Fi(t.6. LIorz'cstittrT az,cr.bcarittgl strozt,ltcrric.s. Notc thc nrcrhcctr{
rrrtglattott .rJ's1alr ort. tltc lcft.
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productive . No t especially r ecommended for the late s trawberry stat es, 
but is worthy of trial. 

RED STAR 

A prOmlSl11g late va riety of recent introduction. As grovn1 at East 
Lan sin g, the plants are h ealt hy , vigoro us, and product ive. The berries 
ave rage large, very firm, and bright r ed in color. Quality very good. 
One of the best late var ie ti es w hi ch has been t es t ed at thi s stati on. 
Recomm end ed for t ri a l\\'her e a late ripenin g mark et berry is des ired. 

EVERBEARING OR FALL-BEARING STRAWBERRIES 

Everbearing strawber ri es differ from the standard o r Jun e-bea ring 
var ieti es in their bearing fruit more or less continu ously throughout th e 
summer and fall instead o f maturing the entire crop within a period 
of three or four weeks. They are especially desirable for the home 
garden and under favorable conditions may be profitably grown as a 
commercial crop. However. th e everbearers are not recommended for 
general commercial planting in the state . More care and better cul-

Fig . 6. 1-1 ar'i.'cslillg c'z'cr/Jcarill g slrmclherries. N ole thc o,lcrhead 
irriqatioll systelll 0 11 th c left. 
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tttre at-e reqtlirc(I, an(l the costs of grorving and harrresting. qrlart for
quart, are considerably greater than for the ordinary varieties. They
require a more fertile soil and more moisture and. unless they are
grown on rich moist ltott'om lands, it is usually necessary to supply
water by means of some system of irrigation to sustain tl-re growth
and fruiting of the plants during a dry sltmmer and fall.

'fhc chit[:t<1r'iitrt:tgc of thc cvcr'lrc'zrr-er-s is that a c:rol) of frrrit is ob-
tainecl frotn the plants <lrrring thc sanle scasoll they arc set u'hereas
the ordinary varieties r-lo not bear until tl-re iollou'ing spring. The fact
that the fruit is procluced clurirrg the surnmer ancl fall enables one to
extend the season so that strarvlrerries lnay be had from early June
until freezing weather in the fall. They are also valuable for planting
where there is likely to be serions injurv from late spring frosts f'or
when the first blossoms are killed another crop is soon produced.

'l'hotrgh s()lnc slrccial practiccs :rre nccclsszu'1r 11.1''1ch rlifTcr fronr thoscr
ordinarily employed in the culture of the Junc-bearing varieties, the
cultivation, harvesting, mulching. ancl other cultural operations are
essentially the same. The plants may be grou'n under either the matted-
row or the hill systern. l,arger crops are ustlally ol;tained tl-re first year
if the plants are set close ancl kept in hills, although varieties r,vhich
make rtlnners frcely often yield nlore satisfactory crops ttncler the
ntatted-rorv systenr. The plants shoulcl be set very early in the spring
and the flower stems picked off as they appear until about tl-re first of
J,tly. Fruit may then be allorvecl to clevelop ancl rvill continue to riperr
flom the latter part of Jrrly until freezing weather occurs. Sometimes
it is desirable to apply a mulch of hay or strarv at the beginning of the
fruiting seasorl to keep the lterries clean. fn commercial plantations,
hou'ever, this is selclom rlone because cultivatior-r is usually continued
to conserve moisture ancl provicle {avoraltle conclitions for the rooting
of the new runner plants.

I"ertilizer lrractices for the fall bearers :Lrc essentially the szrtrte its
for the standard spring-bearing varieties. Horvever, inasmuch as tl-re
plants are continually blossonring and bearing fruit over a longer period,
nlore frequent applications nray be lrecessary to rnaintain production
ancl size of berries. It is suggested that tlie treatment recommended
on l)ag-e 11 lre userl at plantirrg tinre and that this be sttpplenrertte<l u,ith
turo or more applications of ammonium sulphate cluring the seasoll,
depending on the grou'th and fruiting of the plants.

Itr conrnrer-cizrl plantations, the everlte:rrers are cotntnotrl\r g-rowll IIS

an annual crop. Under favoraltle conclitions, some varieties ltear a good
crop in the fall of the first year and a nreclium-sizecl crop the {ollowing
spring, but tl"re berries are usually smaller and the yields lighter thar-r

those producecl by the June-bearing varieties. Good fall crops are sollle-
times obtainecl in the fall of the seconcl vear, proviclecl the plants are not
allorvecl to bear too heavily in the spring.

S'ln.lri

Of thc r,arieties u'hiclt
Wayzata, ancl Mastoclon ar

l'lzrnts of this varietv a

anrl pro<lttctive, proilttcinu
rl'hzrt llat llrrt regttlar ill s
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ture are r equired, and the costs of growing and harvesting, quart for 
quart, are considerably greater than for the ordinary varieties. They 
require a more fertile soil and more moisture and. unless they are 
grown on rich moist bottom lands, it is usually necessary to supply 
water by means of some system of irrigation to sustain the growth 
and fruiting of the plants during a dry summer and fall. 

The chi d a ( h · a 11 tag e 0 f: t he e \' e r b ear e r s is t ha t aero p 0 f f r 11 i tis 0 h
tained from the plants during the same season they arc set 'whereas 
the ordinary varieties do not bear until the following spr ing. The fact 
that the fruit is produced during th e summer and fall enables one t o 
extend the season so that stra \·vberries may be had from early June 
until freezing weather in the fall. They ar e a lso valuable for planting 
where there is likely to be ser ious injury from late spring frosts for 
when the first blossoms are killed another crop is soon produced. 

Thol1.~· h some specia l practices are IH:cessary \\'hieh c1iffer from tho se 
ordinarily employed in the culture of the Jun e-bear ing varieties, the 
cultivation, harvesting, mulching. and other cu ltural operations are 
essentially the same. The plants may be grown und er either the matted
row or the hill system. Larger crops a r e usually obtained the fir st year 
if the plants are et close and k ept in hill, a lthough varieties 'which 
make runners free ly often yield more sati sfactory crops under th e 
matted-row syste m. The plants should be set very ea rly in the spr ing 
and the flower st ems picked off as th ey appear un t il abo ut the first of 
July. Fruit may then be a llowed to deve lop and w ill continue to ripen 
from the latter part of July un t il freez ing weather occurs. Sometimes 
it is desirable to app ly a mulch of hay or straw at the beginning of the 
fruiting seaso n to k eep the berr ies clean. In commercial plantation, 
however, thi s is se ld om clone because cultivat ion is u suall y continued 
to conserve moi st ure and provide favorab le cond iti ons for the rooting 
of the ne,v runner plants. 

Fe r t ili zer practices fu r the fall bearers arc esse ntially t he same as 
for the standard spri ng-bearin g varieties. However, ina . much as the 
plants are continually b lossom i ng and bea ring fruit over a longer period, 
more frequent applications may he necessary to maintain production 
and size of berries . It is sugges t ed that the treatment recommended 
o n page] 1 he usee! at planting ti m e aile! that th is be supplelll ented\\'ith 
two or more applications of ammonium sulphate during the season, 
depending on the OTowt h and fruit ing of the plants. 

In cO llllllercial plantations. t he eve rh ea re rs a re commonl y gro\\'n as 
an annual crop. Under favorab le conditions, som e var iet ies bear a good 
crop in the fall of the first yea r and a m edium- sized crop the following 
spr ing, but th e berries are us ua lly small er and the yields light er than 
t hose produced by the J ulle-bearing variet ies. Good fa ll crops are some 
times obta ined in the fall of the seco nd year, provided the plants are not 
allowed to bear too heavil y in the spr ing. 

Of the \'aricties which 
Wayzata, and :Mastodon ar 

I)lants of this yariety a 
and procluctiYe, proclucing 
what Ilat hut regular ill ~ 

ftayor. "Csuall y se ll ,,·cl1. 1 

~I any late berries ar e pro( 
c01ll1l1ercia l eye rhearer. 

W i 

Ilrohahly t he high est i 
he rri es are large, fairly h1'1 
haye a pleasing milcl arOlll c 
hut fe\\ ' funner s . Often pI 
cia ll y recomlllend ed for th 
exce ll ent CJuality. I<ich so 
Plants do best \\hen gTO\\' l1 

Plants large. yigorolls 
cl uc e runners so freely as 
what irr egular in shape, Ii: 
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ro\\'s ,,·hell conditions arc 
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Of the varieties r.r'hich are now offered by nttrserylllen, the Gem,

Wayzata, and Mastodon are recommendeci for Michigan.

GEM

Illzrnts of this variety zrre rather small bttt are very harcly, vigorotis
ancl ltrocluctive, proclucing 1narly runner plants. The lterr-ies are so1lle-

u.hat flat but regular in shape, light recl in colol, anrl rather tart in
flavor. Usually se11 rvell. Grorv u'ell either in l-rills or itr mattecl ron's.

Nlarry late lterries are proclucect on the youltg rtlnlter plants. The llest
colnlrlercial everbearer.

WAYZATA (ROCKHTLL)

Probably the highest in cluality of any of the everbearers. The

|erries are lar:ge, fairly firrl, more poirrtecl in sl-rape th:Ltr the Gem, anrl

have a pleasing milc1 aromatic flavor. The plants develop large cro\\rns,

but feu' mnners. Often propagatecl by clivision of the ct-o\\'11s. Tlslle-

cially recolnrlenclecl for the home garclen aucl for market llecattse of

excellent cluality. Iiich soils ancl an abttnclance of ntoistttre ueectecl.

I'lants do ltest l lten gro\\.11 accor-clirlg to the hill systenl.

MASTODON

J'lants 1arge, vigorotrs ancl usually very proclttctive. Does uot pro-
cluce runners so fleely as cloes the Gem. Berries large, often sollle-
u,hat irregular in shape, light r ecl in color', moclerately firm arrcl good

in quality. Does best u,hel1 gro\vn in hills. Also cloes u'e1l ilr nratte<l

r-o\\r.s u,hen conclitions are favorable {or rttntter proclttction.
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O f the YCl ri etics which a r e now o ff er ed by nur sery m e1l , the Cem, 

Wayzata, and ]\/[astodon are r ecomm en ded for ]\/[ichiga n. 

GEM 

Plants o f thi s ya ri cty are r <lt h e r sm a ll but are ve r y h arely, yigoroli s 
a nd productiy c, p r oducing many runn e r plants. Th e he rri es a r e so m e
\\ 'hat flat h u t regul a r in sh ape, li g h t r eel in color, a nd rather tart ill 
flavo r . Us ually sell \ye ll. Gro \\' \\' ell e ither in hill s o r ill m atted rO\y --;. 
Many late h erri es a re produced on the yo un g funn er plants. T h e b est 

c01llm e r cia l everh ea r er. 

WAYZATA (ROCKHILL) 

I)rohabl), t he highest in quality of any of t h e en: rhea r e rs. T h e 
he rri es a r e la rge, faid y fi rm , m o r c pointed in sh ape tha n the Ge lll, and 
have a pl easing mild a r o matic flay o r , Th e plant s clcve lo p large crO\yns, 
hut few rU11n e r s . Often propagated hy division o f: the cro\\'n s, E spe
ciall y r eco lllm cnd ed fo r t h e h Olll e ga rde n and fo r m a rket hecau se of 
cxce]1 ent qu a lity. I '~ich so ils a nd all abunclance o f m o ist ur e nceded. 
Plants do hes t \\' he n g r mnl acco rc1ing: to the hill syste m , 

MASTODON 

I)lants large, y igoro ll s and u sually \'e r )' proc1u ct iy c, Docs not pro
d uce r unn ers so fr eely as doe s t h e Ce m . B erries la rge , o ften so mc 
\\' hat irr egul a r ill sh ape, l ig h t r eel in co lo r , moderatclyfirm and goocl 
in qua lit y . Does bes t. \\ ' h en gro\\'n in hill s. ",'-\1 so cl oes w ell in matt ecl 
ro \\'s \\h e n co ndi t io n s are f,l\' o rah1c fo r runn e r procluct io n , 
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II. Strawberry Insects
By I?AY HLIT'SON*

Numerous insect pests may be found on the strau'berry, but aside
from rvhite grubs, leaf rollers, and rveevils, it is seldom that any of
them cause sufficient damage in Michigan plantations to warrant sprav-
itg or taking other special measures for their control. Where leaf
rollers are prevalent, regular spraying may be necessary, but in rnost
plantations, the use of preventative measrlres such as mowing and
burning after harvesting, clean tillage, the removal of weeds and rub-
bish f rom the borders of the plantation, together witl-r the use of
healthy planting stock, short rotations, and propel' nlanagelnent meth-
ods are more effective than spraying for the control of strawberry
pests.

WHITE GRUBS

These are the most troublesome and destructive insects attacking'
the strawberry. They feed on the large roots and in the crowns, caus-
ing the plants to rvilt and die. The grubs are the larvae of the com-
mon trfay-beetles or June-bugs and they live and feed in the ground
tu,o or more years. They are most abundant in land that has been in
socl for several years. Hence, such lands should be devoted to some
other cultivated crop for several seasons before planting strawberries.
When )'oung plants are infested, there is no rernedy except to clig out
an<l clestroy the grubs and then replant.

'fen pounds of lead arsenate mixed into each thousand square feet
of soil u'ill protect strarvlterries against rvhite grubs. To insure even
clistribution, the arsenical is commonly rnixed rvith sand and scattered
o\.er the surface, then rvorked into the soil and the plants set. This
u-ill pav in small patches but is not practicable commercially.

For snrall patches, a strip or band of soil about one foot rvicle is

u.sualll' treated and the strau'berry plants set in this strip. One pottrrcl

of leacl arsenate by this method u'ill treat 100 feet of row.

STRAWBERRY LEAF-ROLLER
'l-his is zr snrall greyisl-r or greenish caterpillar u'ith a brou'rr heacl.

It drau.s the leaflet together with a silken thread and feeds on tl-re
leaflet fronr u'ithin, causing it to turn brorvn and die. The adult is a

srnall moth that lays its eggs on the nndersurface of the leaves in
earlr. spriug'. Sprar.ing irr earh' spring, trsing 2 potrncls of arsetrate

* Da fttrtrtrcttt of Entomoloq\,.
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II. Strawberry Insects 
By RAY IJ UTSO.v* 

N um ero us in sect pests may be found on the st raw I erry, but as ide 
from \ __ hit e g rub s, leaf rollers, a nd weevils, it is seldom t hat any of 
them cause suffi c ient damage in Michigan plantation. to warrant spray
ing or t aking other special measures for their co nt rol. Where leaf 
ro llers a r e prevalent, regular sprayin g may be necessary, but in most 
planta ti on " the use of preventative measure s such as mowing and 
burning after harve ting, clean tillage, the removal of weeds and rub 
bi . h from the borders of the plantati on, together w ith the use of 
h ea lthy plant in g stock, short rotations, a nd proper manage m ent meth
ods are m o r e effect ive than spray ing for th e control of strawberry 
pe t s. 

WHITE GRUBS 

These are the most trouble 0 111 e and destructive insec t s attacking 
th e strawberry. They feed on the large roots and in the crown , caus
ing the plant s t o wilt and di e . The grubs are the larvae of the com 
mon ;vIay-beet les o r Jun e-bugs a nd they live and feed in the ground 
t\\ 'O o r more years. They are mo t abundant in la nd that has been in 
sod fo r severa l years, Hence, such lands should be devo ted to so me 
othe r culti vated crop for several seasons before planti ng strawbe rri es. 
\Vhen young plants are infested, there is no r em edy except to dig out 
a nd des troy the gr ubs and th en replant , 

T en po unds of lead a r sena t e mixed into each thousand square feet 
o f so il \\' ill p rotect ·tra \\·berr ies against white g rub s. To in sur e even 
distribution, the a r seni ca l is commonly mixed w ith sa nd and scat t ered 
0 \"(.' 1' th e surface, then worked into the so il and t.he plant s set. T hi s 
" ,ill pay in sma ll patche but is not practicable commercially. 

Fo r small patches . a s tri p o r band o f so il abo u t o ne foot wide is 
Ll s uall y treated an d the strawberr y plants se t in thi s s trip. One pound 
of lead arsenat e by thi s m ethod will treat 100 feet of row. 

STRAWBERRY LEAF-ROLLER 

Thi s is a s lll a ll g rey ish or green ish cate rpillar with a bro,,'n head . 
1 t cl raws th e leaHet together w ith a s ilken thread a nd feeds on the 
lea Het from with in , ca usin g it t. o t urn brown and di e. The ad ult is a 
small m oth that lay _ it s eggs on the under surface of the leaves in 
ca rly ~ prin g. S praying in ea rh' , pring. usin g 2 po unds o f a r sc nat e 

* Dr/,artlll(,lIt of Ji lll o IlI O/Oq.\'. 
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ol lea<l to 50 gallons of u'ater, will provc efTective if applied jtrst before
tlte lottug larvae begin to l-old the leaves. Spraying aftcr tlie leavcs
are folded rvill do little or no good. Mou,ing ancl burning the leaves
aftt'r the crop is harve.stecl u'ill destroy the larvae ancl pupae in the
folcle<l leaves. Old beds that are to be abandonc<l shoulcl be plorvcrl
ttnrler irnmediately after picking the last crop. Spraying ne\\r1y sct
plants rvith cryolite or fluosilicate, 4 pounds plus 2 quarts of sunlnrer-
oil eruulsion. is an excellent nrethocl of avoiding a lrrril<ling-up of
leaf-roller. Cryolite and fluosilicates are incompatiblc u,ith borclearrx.

STRAWBERRY WEEVIL

fhough this insect has lrevcr been a serious pest in iVfichigan, in
sonrc localities it is becorning abundant. The insect is a small, ltlack
and dtrll red colored snout-beetle, which appears jrrst as the strau'-
berry buds begin to open. The injury is caused mainly by the adult
fetnales which puncture the unopened buds and then almost sever the
stalk sonle clistance below the injured bucl. This causes the btrd to
u'ilt, clrf up, and fall to the ground. Dusting the vines with a rnixture
o[ l part o[ arsenate of lead and 5 parts of sulphur just as the beetles
begin to clamage the buds ha.s been found to be one of the nrost effec-
tive nrcan.s of control. Rotenone dusts when available are effective
against this insect. Clean cuitivation and the plarrting of inrpcrfcc:t
i'aricties for the nrain crop n'ill also aid in their control.

.).tST RAWBERRY GROW L'\G 1;-'; '\II C IIIL _\ :,\ 33 

o f lea d to 50 ga llo ns o f ,,-at e r , will pro ve e ffecti ve if appli ed ju s t before 
th e y oung la rvae begin to fold the lea ves. Sprayin g aft e r th c leavcs 
a r E' fo ld ed will do little o r no g ood. -Mowing a ncl burning- th e leavcs 
a fter th e cr op is ha n -cs t ccl will d es troy th e la rva c and pupac in the 
{o lded leaycs _ Old beds that are t o be a ba ndoned sho uld bc plowe d 
un der imm cdi a t ely a ft e r pi ckin g th e las t c ro p_ S pray in g 11<.' ,,-ly set 
pla n ts w ith cr yolit e o r flu os ilica t e, 4 pound plu s 2 quart s o f SUtllm er 

o il e lllul s io n. is a n exce ll ent m ethod ot avo idin g a huilc1in g- up of 
IeCl f- ro llcr. Cry oli te a nd flu os ilica t es a r e incompa tible w ith ho rcl eal1 x. 

STRAWBERRY WEEVIL 

T ho ugh thi s in scct has n eyc r bee n a . e ri o us pcs t ill l\[i chiga n, in 
somc localiti es it i beco ming a bunda nt. Th e in sect is a s m a ll , bla ck 
and dull r ed co lo r ed n o ut -beetle, w hich a ppea r . ju st a s th e . tr a \\'
hcrry b uds b egin t o open . The inju ry is cau sed mainl y by the a dul t 
fe m a les w hich puncture the unopened buds a nd then alm os t seve r th e 
s ta lk so m c di s ta ncc below the injured bud. Thi s causes th e bud t o 
wilt. dry lip, and fall t o th c ground. Dusting the v ines with a mi x tur c 
o f 1 pa rt o f a r sena t e of lead and 5 parts of sulphur ju s t a s th e bee tl es 
beg-in to damage th e buds has been found t o be on e of th e Illo s t e ff ec
ti n' 111 ean s o f co ntro l. R o t enone dust s when availa ble are e ff ec tive 
;1gCl il1 :, t thi s in sec t. Clean cultivation and the pla nting o f impe rfect 
YClr ie ti es fo r th e main c rop will a 1. 0 a iel in th e ir control. 
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III. Strawberry Diseases
li t, I )O !,r A LD C.4T I O,\i'k

LEAF SPOT

f'hrcc <lill-ercrrt frrnei carlse leaf spots o11 strau'irer11. ls;11,s5. \\'hen
1rl'tst'ttt ztttrl ,scvcr-c, lcsions nr:rr''rlsc) oc:c11r orr thc lcaf stalks arrcl Irrrit
stcttts, sorlretintcrs gircllirrg thcrrr lrncl c:rusing the cleath oI thc flon-crs
ittl<l )rotllte'ir-trit. Tlrc spots carrserl l,y thc lcaf sltot frrngrrs, 11.h'r'r,-

.sl,ltucrcllo lrurltrt'iu{r, :u'e t:hzrrzrcter-izc<l b1' thcir u'hitc ce nter arrrl purplish
lrcrr-clcr. Tlrc spots c:rtrsc<1 lry thc lcaf scorch frrngu s, I)il,locurf on carliattct,
Itrt' <l:tt-l< prrr-plish slrots :rlrotrt r/a tnch in <liarnctcr l'ithorrt rr'hitc centct-s.
'f-lrc lcai lrlig'lrt iungus, 1)r'rrrl rof,lrorrttr obs(ut.nrrs, t-crsrrlts in the f ornratiorr
tti sltots or:Lr(':ts rvlrich ur-e nrrrch 1:rrgcl-, ol light ll-ou'n to rcrl coloi'
:rrr<l oftcn triane'trlzrr', lreirrg linritc<l to the lcaf tisstrc lrctu'crn tu'o
vcirrs.

-l'ltesc <lisc:tscs nut_\'t'c<lucc thc vigcir oi the plzrnts:rrr<1 irr \-er-_\'

scvert: attacl<.s 1u:L;: seriotr.slr- reclttcc the yictlrl. 'l'hct- ztrc: rzrrclr- g-('n-
t'r-:t11-r'sevcrc tln-otrghotit thc st:rtc,:tncl gc:neral sl)tzr). protcction is
ttot llcc('sszu-\'ttnltss thc <lisc:rscs:r.r'c lrrcserrrt antl cause <lirru:rgr'. Irr
frrriting lrlantations, sl)ra-\'n'ith 13-12-100 lrordcaux** lrc[orc lrlossorrr-
itte'tttt(1 rc'1rc:tt 10 <1a1.s or'2 u'celis latcr. Yotrtrg 1tl:int:rtions, or tltost'
u'lticlt :tre not lrro<ltrcing frtrit, should lre spr-:ivc<l u'henevcr nccrssiu-_\'
to l<ce1r thc <lisc:rs('uttrlcr cotttr-o1. \,1ou'ing:rn<1 lrrrrrrina'the o1<1 lt'avt's
:t ite r h:trvesting arr<1 thc' r-enror,:rl o{ <lise asc<l 1c:rves lrc{ore tirc plurrts
Iu'(' .sc't ltt-c :rlso tttetlto<ls of corrtr'ol. Thc frcclrrerrt rcncu'al oi lrl:rntli-
tions:ts g'encrally 1rr:rcticr<1 in l\{ichigan an<l thc fact th:rt thc prcvaltrrt
r:tr-ietie.s ru-e solr'ren'hat rcsistant kcclt thesr' <lisease s at a rrrinirrrunr.

NON.INFECTIOUS VARIEGATION
Tliis rliseltse, :tlso knon'n as Jrrnc Yellou's or I',lakcnror-t: \'e11ou's,

is rrot infcctious lnrt is eviilcntlr'an hercilitar-;. chziracter 1rr-escnt in
ccr-tztitr varieties sttclt :ts lllal<ernorc arr<l I'rcnrie r u'hich have zl te rrcl-
tl.lc:-\'t<t "spot'1". llhc lc'aves lrcconrc r,ariotrsl)'nrottle<1 arrrl strc:rkrtl
n'itlr yellon' :ut<l g-rccr.r : sonre of the le:rr,es lrccorrrc entircl_r' gol<lcrr

S'l H,r tt'

vt'ilott'. .\f}'cctccl lrlants rlt

tlic althorrgh thel' frccltrettl

ln()rc :ttt<1 l't'ctttic'r varieti
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I
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;rirst'ttcc oi lrlossottt lrttri.s a

;tttrl gloss-r' lcat'cs <1t'r'c'1o1ri

lrt':Lr littic if atr-r-irtrit. 'l-hc

slrlnirt't- :urrl tlcvt'lttp irttcr
-l-lrr r-ttnrttt-s, Itrtu'c\'('l', [trt
.s\'nrlrtotns tlrc iollort illg I't

Slrring' rltt.:tt-i is tltorrgl
lrct'n iotttt<1 itr ltrrt ollcr llt
<list';tscr is cotttrollcd ll-r- sc:

tirrg irrIcstc<1 ficlrls ior scr

:t r':ln'lrr-'t-rr- pl:ttlts st:trt gr
tiivirrg for {rcc<lottt irotlr s

I

j',1:tcl< t-clot o1'rottt t'tlt

l'lattts :rlTcctctl u'ith the <l

It'ss stttntccl allcl llavc a t
n t'iitltc't'. 'i-ltc s-r-ttti)tollls ar

:rtt<1 lxtrticttlitrl-r' <ltrrirlg th

nr:r-\' n'i1t :irrrl thctt rc'covct

corrtinttts. tltc lllarrts tlic u
orr tlrc stc'ttt.s.

lllack roctt ttt:t-t' lrc catt:

n'hich in varlc tlte rorlt tisst

or- othcr conrlitions u'hich

irrrrgi :irc frcclttctttlv cotltr
gr-ain tif for:rgc crrtlrs, the

fol st:trtirrg ltc\\- plitntatic
thc lrlarrt.s t-rottt n'irttcr inj'
tlrc tttc:tsttrcs stlg-gcstc'ri fo

that zi so1'ltcalt Q'l'ecrll lllall
pl;rrtinus elinrirtatcrl tltc 1

t :r rn in zrtin g- o r9zLlti sttt s.

+l)cfut'ttrtctrt ttl lJolurrl,.
**'I'o tttultt'srtrull tttrttttrttts ttf bordt'trtt E-12-1()0. r/i.r.ro/r,t' )rf ortttr't.s of coflrn'srrl-

l,iro!c irt ()tt( (/ollott rtf zr'trtct','rli.r.rrr/t,c 4 ttrttt(r'.s ttl .rfru\ litttt (ltl'dt'utcd littrc, cltctrtittrl
,1rudc) itr ntrtttltcr tlullttrr tt[ -,urln'. I)ottr !]tt,.st'tzt,o.roltttiotr.t tollctltcr irtto u th'rd cott-
itri'rcr u'td ttri.r lltot'ttrtr1ltlt,. 'l'hc ttti-r'ttrt't' i.r rrrrru rcrrrl-1' !o trst, o.s rl .rf ro-\'. 'l'hc rtrottt'ittl
.cltttrrld ltc .stirrcd ttr .rltultctr ttccLt.sirttttlly 'zt,hilc .slrruf itttl. - 1/'it,rr.t'.r rr.rr' ./r-c.r/r/-t, ttti.r'cd .sf;'trl
{ ttr ltc.rt rr'.rrr/1.1.

------------------------------------------ ------

III. Strawberry Diseases 

LEAF SPOT 

T hr ee d iffe r e llt fun g i ca u se lea f spo t s 0 11 s t ra w h e rry lea \' e s , \ \'h en 

p resc nt and se y c r c , les io ll s may a lso OCC llr 0 11 t h e le a f s ta lks a nc1 frui t 

s tC lll S. so m et illl cs g irdlill g th e lll a nd ca u s in g the d ea th o( t h e fl o \\ ' ers 

a lld yo un g fruit. Th e s p o t s cau se d b y th e lea f s pot fun g u s. JJy c(J
sr/we'rc //a Iro,(jariur , a r c c h a ra c t e ri %e cl b y th e ir w hit e ce n te r a nd pu rp lish 

bo rcl er, T h e s po t s ca u se d b y th c l ea f scor c h fungu s . /) i jJ /oco r r o ll r orfioll (/, 

a r c d a rk Pllrpli s h s pots abo llt 0 inc h in diam e t c r ,\' jt h o ut\\'bit e ce nt e r s , 

The lea f hli g h t fUll g u s . f) c ll c/ r or // ollla (I/Jsc ll ro ll s , r es ul ts in t h e fo rm a ti on 

o f s pots o r a r ea s \\ 'hi c h ar c Illu c h la rge r, o f light hro \\' n t o rc d co lo r 

a lld o ft c ll tri a ll g ul a r. h e in g lilllit e d to th e lea f t iss u e ]) e t\\ 'e e n t \\ 'O 
\'e lll s, 

T h ese di s e a s es lll a ) ' r e du ce th e \' igo r o f th e plant s a n d in , 'e l'\ ' 

sey e r e attack s lll ay ser io u s ly r e du ce t h e y ie ld, The .\' a r c ra r e ly g e ll 

e ra ll y se \'e r c thro ug hOli t t h e s t a t e . a nd g e n e r a l s pray pro t ec ti on is 

n o t I]('cessa ry unl c:-:s t h e di seases a r e pr ese nt and cau se da mage. 111 
fr uitin g plantati o ll s . s pra,\' \\ ' ith H- l.2 - 100 h o rc1 ea u x** h efo r e hl os so lll 

ing and r e p ea t 10 days o r .? \\'l' ek s la t e r, Y o ung pl a ntati o n s . o r th o se 

\\ 'hi c h ar e no t pro du c in g fruit. s h o uld h e s pray ed \\ ' h e n e n ,T n ecessa r,\' 

to k ec p the (li s ea se uncl e r co ntro l. lVl o \\ ' ing anc1 hurning th e o ld leCl\T s 

a ft e r han'e stin g and the 1"c lll o \'a l o f diseased lca\'es hefore th e p bl lt > 

a r c set ar c al so Illeth o d s o f cOlltro l. The fr e qu e nt ren c \\'a l o i plall ta 

t io n s a s g e nerall y practic e d in l\[i c higan a nd th e fact that th e p r e yalcll t 

\'arieti cs ar c SO I11(:, \\ 'hat r es is tallt k ee p th e s e c1i sea s es at a minilllulll , 

NON-INFECTIOUS VARIEGATION 

This di sea se . a lso kn o \\ 'n a s JUll e Ye ll o \\'s o r B lak e m o r e Y e ll o\\ ' s . 

IS n o t in fec ti o u s hut i ~ e \' icl e lltly an h e r e clitary charact e r pre s e llt in 

certain \'ari e ti es s tich a s Bl a kcm o r e and Pr e llli e r\\' hi c h ha\ 'e a t e n ci 

e n c \' t o " s p o rt" , Th e lca\'es b eco lll e vari o u s ly 111 0 ttled and s trcak' d 

\\ ' ith ye lJ o \\ ' anc1 gree n; S0 111 e o f th e leav es beco 111 e e ntir e ly g o lde n 

* 1)('pu rtJ/ li ' lit o f {{O IOIl\' , 

** ) '(1 1II (l /~ c sJ// ~ 1/ a J/ III/~ J/t s (1 / /}() rdcu llx 8-12-/00 , disso/'i·c l ;;i OIlIl Cl'S 0/ copper .1'111-
/, /; (/ 1(' ill (j il l' ,iJ (11/01l of '<l 'ut er: disso/-i 'c -I o /II/ rcs 0/ ,1'jJroy lill/I' ( I/ydrut i'd lill/ c , ( 1/ ('llIi( (// 
,iJ/"(/(fc ) i ll lIli li th er .1/011011 ol <l 'o t c r, {J ll llr Ih ese l 7. l 'O soill t i o lls toyclh er i ll i o (I Ih ird (,111 _ 

I (/ i 'li "/" II'/(/ lIIix Ih o/"lil /,iJh 1.1' , Fh e lIIixlllre is 1I 000l' r Cl/dy t o 11.1' (' us 1/ spray , 'rh c lII utc rial 
.fIlii/l id 1)1' stirrc d or Sllll/.' I' li o(( lI s io liallJ' '(('hi/(' sp r oyill (J , , 11-« '(1.1'.1' 11.1'1' /1'1'.1''''.\ ' lIIixed stru y 
fo r hest r es il l ts , 

\"(: II 0 \\ ' , : \ IT e c t e d p I a n ls d ( 

(l ie a l t h o u g h t h ey fr equ en1 

more a n d Pre l1l ier yar ie t i 

:-- t ra in s I\' hi c h d o n o t s ho \\ 

Spr in g c1\\'arf is a s tra \ 

tudcs o r ecl\\'Orlll S o lllli c 

lll! (lcd lea \cs, T h e SYlllptc 

ahsc ll ce o j bl os so m b u ds a 

;t n d g'l 0 s s y lea \ 'C S d e \' (' lop i 
hea r l ittle i f a ny Ir uit. Th c 

;-; !l ll! i I )( ' I' a nd den' lop i 11 to 

T he r unn er s , h o\\'c \'C r. arc 

>ylllptO lll s t h e 10 11 o\\'i 11 g }c 

~ p rill g' ( I \\ ' {l ri i s t h () 11 g-l

h c' <..' n 10 U11 dill h \I t () n e III 

disc-as' is c0 11tro ll ed hy , e 

t i n ,~' infeste d fi e ld s fo r se \ 

>tra\\ 'h c rry pla11 ls s tart gr 

t i ly in g fo r fr ee d o m fr o m s 

I ~ la c k r oo t o r roo t rot 

l )b llts alTcctc d \\ ' ith th e d 
le ss st un te d a n d h;ne a t 

\\ ' l' a t h cr , Th e :-; Ylllp to lll S ar 

an <l pa r ti c ul a l' ly d uri 11 g t h 

may \\ ' il t a n d th en reC OH' 1 

co nt inu e s . t h e p la n ts d ie \\ 

(In t h e s t e lll s , 

B la c k r oot m ay he ca u : 

\\hic h ill\' a d e th e r oo t ti ss 1 

or o th e r co ncliti o llS \\ ' hi ch 

IU11gi ar c fr e qu e ntly co ntI' 

g r a in 0 f fo rage c r o ps, th e 

io r s tartin g Il e \\ ' pl a ntat ic 

th e p la nls fr o 1ll \\ ' int e r in j ' 

th e m ea :-; ur es s ugges ted fo 

t h at a soyh ea n g r een m a n 

plan tings e limin a t ed th e 1 

t am in a tin g o rga ni s1ll s , 
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yellou'. Affectecl plants clo not recover, are less procluctive, and nlay
die although they frequently live several years. Growers using Blake-
lnore ancl Premier varieties are advised to plant the so-callecl green
strains 'rvhich do not show the yellowing tenclency.

SPRING DWARF

Spring dr,varf is a strawberry disease causecl l>y a species of rrema-
tocles or eelworms of rnicroscopic size which live l>etrveeu the tightly
folrlecl leaves. The synrptoms are apparent in the early spring by the
absence of blossom bucls ancl the characteristic, srnall, rrarro\\r, tu'isted
ancl glossy lear.cs cleveloping from the infestecl lltrcls. Infestecl plants
bcar little if any fruit. The plants appear to recover vitality cluring the
.srulrilrer ancl clevelop into goocl plants with normai appearing' runners.
The runners, horvever, are also infestecl with nematodes ancl u'ill shorv
.syrrrlltonrs the follou'ing )rear.

Spring' clu,arf is thought to be relativell. rare itt Michigarr, havitrg
lrcen founcl in l;ut one nrlrsery field set with imported plants. Tlie
<lisease is controlled by setting clean, uninfested plants ancl not reset-
ting infestecl fielcls for several years. An inspection made sootl after
stratvlterrv plants start growth in the spring is necessary ltefore cer-
tifying for freeclom from spring dwarf.

ROOT DISEASES

ISlack root or root rot is cornlnoll in Nfichigan strau'l;erry fields.
l'larnt.s affectecl u.ith the clisease are low in vitality, usually nlore or
lcss stuntecl ancl have a tendency to wilt and d.y Lrp in hot sunltv
u'eather. The symptonts are most pronounced in periods of clry u.eather
aud lrarticularly <luring the picking seasorl. On hot clays, the plants
nray u'ilt ancl then reco\/er cluring the night ; but, if the clry lveather
continnes, the plants clie rvith the berries hanging greeu and shrivelecl
()lt thc stenrs.

Black root may be causecl by several clifferent soil-inhabiting fungi
rr-hiclr invarle the root tissues. Winter injury, clrouth, fertilizer injurl',
or other conclitions u'hich will predispose the roots to the attacks of
iungi are frecluently contributing factors. Rotation rvith some of the
grain of forage crops, the use of healthy plants with clean white roots
for starting new plantations, sufficient mulching material to protect
the plants from u'inter injury, ancl adequate soil drainage are some of
the measures sug'gestecl for controi. Experiments in Ontario inclicateci

that a soyltean green manure crop immecliately prececling strarvberry
plantings elinrinatecl the trouble f rom fielcls inf estecl s'ith the coll-
tarninating organisms.
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ycl lo\\' , ; \flcc t cd pl a nt s d o not r cco \'e r , a r c less pro e!u cl i\ 'C. a n cl m (lV 

die a ltho ugh t hcy fr equ cntly li\'c sc \'c r a l yca r s, G rowc r s u s in g Bl a k c
Illore a n e! Prc mi er ya ri c ti cs a r c adv iscd to pl a n t t h c so-ca ll ed green 

~tra in s \\ '11i ch do 110t s h o\\' t h e ye ll o\\' in g te ll c1cn c \', 

SPRING DWARF 

Spring d\\'a rf is a st ra\\'herry d isease causcd hy a s pecie s of nem a
todes or ecl\\ 'or m s of mi croscop ic s ize w hi ch l iYe het\\'een the tightl y 

lulded leaH'S, T h e sympto 111 s arc a p pa r e n t in t h e ear ly spr i n ,~- hy the 

a hsencc of blo sso 111 h u ds a n d t h c cha ractc r ist ic. s1lla ll . narro\\, t \\ ' iste c1 
a1ld glossy lca\cs de\'Clop illg f r o1ll the in fested h uds, Infested plant:-. 

hear l ittle i f a n y fru it. T h e p la n ts appea r to reco\'er v itality during til l' 
:--Ulll i1H'r and c1e\'Clop in to good p lants \\' ith no r mal appca ri ng l"lln ner S, 

The runneL", ho\\'C\'Cr. arc a lso infested \\' ith ncmatodes a n d \\il l shm\' 
sYlll ptoms the fo ll o\\ ' in g year, 

Sp rin g' d \\a d is th o u g ilt t o h e re la t i \'C I\ ' rare ill i\ ii chi ga ll . ha \' ln g 

hl'ell fo und in hu t olle nu rsery i1clcl sct w ith im po r te 1 pl a n ts, Tll r: 

<l i s l' a sc i s co n t r 0 Ilc c1 h y s c tt i n g cl e a 11, u n j n f est cd p Ia n t san d not r es e t -

tillg' ill fested fie ld s fo r sc \'cra1 years. An inspect io n made soo n afte r 
:--l1'il \\ 'he rr \' p la n ts start g rowt h in t h c sp J'Jn g I S nccessa r y hefore cer 
tifying for freedo nl fr om sp r ing dwarf. 

ROOT DISEASES 

B lac k root o r roo t r o t is CO lllm Ol1 in Mi chi ga n s tr a \\h cr r y fie ld:-- , 

i )I ,t nts affecte d \\ ' ith t h e di scase arc ]O\\' i l1 y ita li ty, u s u a ll y m o re 01' 

k:--s st un ted a nd h a \'e a te nd ency to w il t a nd d ry up in hot s u nny 
\\'l'at h er, T h e sy m pto m s are 111 0St p r o no un ced in pe ri o d s of d r y \\ 'ca ther 
and part icu la rl y d urin g' t h e p ic kin g seaso n , O n hot days . th c plants 

Illay \\' il t a n d th en recon' r d urin g t h c ni g h t: h u t . i f t h e d ry \\'eat her 
conti nu es . th e pl a n ts di c \\' i t h t h e he rri es h a ng in g g r ee n a \ld s hri H'led 
(Jl1 t h e stellls, 

Black root Jll ay he ca u scd hy seve r a l di ffe r e n t so il - inh ah it in g f un gi 
\\hic h iJl\'ade t h e ruot t iss u es, "'/ in te r injury . dr o u t h, fe r t ili zC1' inju ry. 
or othe r co ndi t io n s \\ ' hi ch w ill prcdi s posc t h e r oots to t h c attacks 01' 
I' 11 Il g i a I' e f r c q u e n t1 y co n t I' i hu t i n g fact 0 r s, Rot a t i 0 Il \ \' i t 11 so 111 ('of the 

gra,in of fo rage cro p s, t h e u se of hea lt h y p la n ts w ith clean w hi te root s 
for :-;ta r t in g n e\\' pl a ll tat io n s, s u fflc ic n t mu lchin g m ate ri a l t o p rotect 

the pla n ts fr o 1ll \\' in te r injury, a nd a d equ ate so il dra in agc a r c som e of 
the 1lleasures s ugges t ed fo r co n t ro l. Ex pc ri1ll e n ts in O n ta ri o indi cated 
that a soybea n g r ce n m a nur e crop imm cd iately p r eccdin g st r a,,-berry 

p I a 11 t i Il ,~' scI i 1ll i Il ate (I t h e t r Oll h Ie fr o III fi c I c1 s in f est e cl \\' it h t h e CO il -
ta1lli nat in g o rgani s lll s . 
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i l)ltotottruf lr (.d/r/.1..r-t', Ilurcuu of I)luttl I tttl tr.strl-,

. l;i1t. l. llcullhl' utrd di.scttscrl .rllrrrt, ltL:t.t.\, f lurtt.s.
.tlt()'.t'in(/ cJfccl.s ttf lltc rcd sttlc rlrsr'a.rc. -\',,1,'llrc
cr'trtlrctrcd r',,itlt lltc trot.trtul rottl .;\'.stcrtr.

L;. .\'. l)tl-t. of .'1tlrit tr lturt,)

l.tf t, ltt'ultltt, ftluttt. lli,1itt. yl,t;rl
ttltst'ttt't'rt.[ .yttttll 

_l c,'rlirt,1 t'()i)r.r (r.r
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( fJllutol/l'opll (ollrles:,.', nnrcull of Plallt lll!illslr )" Ii , S , /) e j )i, of /lyril'lllillre) 

;;i,l/, 7, , fl cu/liz.\' u lld dis cased sll'(['wucIIY r/ulII.I' ) ,e/t , Ir eu l/II ,I' /)/ulIl. Niljli l /,/lllli 
.dI U'i l 'IIIY (tleel s of II/(, rcd strie disease .\ IIlc tll c 11/).1'1'11('(' II( SlIIull ({' Cillllij 1(11)1 \ LI" 
((/ lIl rurcd 'il'itiz lite lI or ll ul/ root systelll , 
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confused with the
of the root turns

Black root or ordinary root rot should not be
red stele disease. In black root the outer portion
black u'ith the inner core or stele remaining white.

RED STELE ROOT ROT

From the standpoint of losses incurred and difficulties in control,
red stele root rot is the most serious strawberry disease in Michigan.
The disease is relatively new to strawberry production. It was first
noticed in Scotland in 1920 and is now widely established in northern
and eastern Unitecl States. The clisease is causecl by 

^ 
fungus, Plcytoph-

thora fragariae, which grows most favorably under cool, wet conditions
of late fall and early spring. It spreads from root to root, plant to
plant, and over the entire field in drainage and flood waters by means
of swimming spores. For that reason, the disease is most prevalent
in the lower portions of the field or in soil pockets that hold water
{or considerable periods.

E,ffect of the disease is most eviclent in the spring just before fruit-
ing time when the roots of infected plants are so completely rotted
that there is not enough root tissue to absorb the moisture demanded
by the leaves and fruit. The result of the disease is noticeable in the
late spring by the death of the outer and older leaves, the reduced
yield of small-sized berries, and frequently the death of many of the
plants. Because the fungus does not thrive under warm soil tempera-
tures, the plants send out a new clean root system and show consider-
able recovery during the summer only to be attacked rvith more serious
losses late in the following fall and the next spring.

The fungus also forms thick-walled resting spores which remain
dormant during the summer and serve to carry the fungus over in
the soil for a long period of years. Soils are known to carry the dis-
ease organism for 8 to 10 years even when crops other than straw-
berries are grown. The fungus is not known, however, to attack other
crops.

Strawberry plants affected by red stele disease show a reduced
growth and set fewer runners. The older and outer leaves turn brown
and dry up, actually making the plant appear to grow smaller as the
spring season progresses. The center or younger leaves are smaller,
with shorter stems which makes the plant appear "to hug" the ground.
Frequently the center leaves show a deeper blue rnetallic color.

The disease is readily differentiated f rom all other strawberry
troubles if one digs the entire plant and examines the roots. The roots
show many different degrees of rotting, but the first stage frequently
concerns the loss of the many small, fibrous, secondary feeding roots

r 
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Black rQQt .or .ordinary rQQt rQt shQuld nQt be cQnfused with the 
red tele disease. In black rQQt the .outer PQrtiQn .of th e rQQt turns 
black \vith the inner CQre .or stele remaining white. 

RED STELE ROOT ROT 

FrQm the standpQint .of lQsses incurred and difficulties in cQntrQI, 
red stele rQQt rQt is the mQst seriQus strawberry disease in Michi~an . 

The disease is relatively new tQ strawberry prQductiQn. It was first 
nQticed in SCQtland in 1920 and is nQW widely established in nQrthern 
and eas tern U nited States. The di sease is caused by a fungus, Phytoph
t!tora fragariac) which grQWS mQst favQrably under CQQI, wet cQnditiQns 
.of late fall and early spr ing. It spreads frQm rQQt tQ rQQt, plant tQ 
plant, and .over the entir e field in drainage and flQQd waters by means 
.of swimming sPQres. FQr that reaSQn, the disease is mQst prevalent 
in the IQwer PQrtiQns .of the field .or in SQil PQckets that hQld water 
fQr cQnsiderable periods. 

Effect .of the disease is mQst evident in the spring just befQre fruit 
ing time when the rQQts .of infected plants are SQ cQmpletely rotted 
that there is nQt enQugh rQQt tissue tQ absQrb the mQisture demanded 
by the leaves and fruit. The result .of the disease is nQticeable in the 
late sprin g by the death .of the outer and .older leaves, the reduced 
yield .of small- s ized berries, and frequently the death of many of the 
plants. Because the fungus does nQt thrive under warm so il tempera
tures, the plants send out a new clean rOQt sys tem and shQW consider
able reCQvery during th e summer only to be attacked with mQre seriou s 
lQsses late in the follQwing fall and the next spring. 

The fungus alsQ forms thick-walled resting spo res which remain 
dormant during the summer and serve tQ carry the fungus .over in 
the SQil fQr a lQng periQd .of years. Soil s are knQwn tQ carry the dis 
ease .organism fQr 8 tQ 10 years even when crQPs other than straw
berries are grQwn. The fungus is nQt knQwn, hQwever, tQ attack .other 
crQPs. 

Strawberry plants affected by red stele disease show a reduced 
growth and set fewer runners. The .older and .outer leaves turn brQwn 
and dry up, actually making the plant appear tQ grQW smaller as the 
spring seaSQn prQgresses. The center .or yQ unger leaves are smaller, 
with shQrter stems which makes the plant appear "to hug" the grQund. 
Frequently the center leaves shQW a deeper blue metallic colQr. 

The disease is readily differentiated frQm all .other strawberry 
trQubles if .one digs the entire plant and exam ines the rQQts. The rOQts 
show many different degrees of rQtting, but the fir t stage freqU€~ntly 
CQncerns the lQSS .of the many small , fibrQus, secondary feeding rQots 
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\\'ith the half clozcrr or nrore prinrar,r' roots left bare :rncl u'hite likc a

grorlp of so lnany "rat tirils". Sonrc cir all of these prinrzrr-1-roots urav
shou' l)rogr essive rot lreginning at the tips. If thesc larger roots :rrt'
split open lerrgthu'ise u'ith a knifc or- t1'rc thurnlrnail sorue of thenr u'iil

c
S. Dept. of Agriculturc )

j;ig. 2. .\'/r-otr,bcri'-r' rottts sltozt,itrr/ s1'lr11olr.r ol thc rctl slt'lc rli.rcosc. ,l. /)isr'o.tr'rl
roots sho'ittirrg Llcud, discolorL'tl root tips. l'i . /)i.rcoscrl roiti.r sf lit lcttgf lnt,isc lo .s/to'it,

thc rcddrnt'd corc c-rtuttlitrrl ittto tlrc zt,ltitc fortiort of thc root; cottfir'rtttrtorl slrrrlttotrt.s.
C. N ortrtal root.s .rltlit lcrtqtltt,.,isc, ttt sltott, tltc olt.scttcL' of thc rcd t'ctrtcr.
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rlisc'ase'. .\lrer-rlcen. Pathfi
lrar-c all of thc attr-ilrutes
rrsista.rrt r-:it'ictics arc lteinr
oi .\ericrrlttrre arrrl yariour
tlrtrt sonrc of thesr r-arieti
srritalile for cournrercial pr

Grou'er-s u'ho h..Lvc rlis
varicties or rclrlcnish thc;
solrrte'1-r' ccrtain tlrrough r

oi plants is free of rcrl ste
thcir ltlartinus shoulrl finr
.sct on fielris rrcu- to strau
strfacc 11r'airragc ft'onr fiel

lrccter<i of havirra thc r-crl s

plants in neu- plarrtinvs is e

zL fen' infectecl ltlants to rr:

'l'hrr root linot nrnrlrtor
or srnall galls or su'cllina'
'l'his eclu'ornr u'lrich is nr

r'ariety of pi:tnts, n-itlr thr
It is ircclrrc'ntlv intrrirlrrccrl
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the presence of ncnr:rtorlcs
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gr:rin or gfass crops.
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\\' ith the half doze n o r ll10r e p rim a r y root::; left ba r e and " ,hit e like a 
g ro up of so man y ('rat tail s", S0 111 C o r a ll of thes e primary roots may 
sho \\' progress iv e rot beg inni11 g at th e tips. If these large r roots arc 
split open length\\' ise \"ith a knife o r th e thumbnail S0111C of them \\' iil 

A B c 
( Pli ot o{Jrop/1 co urt es y, Bureon of Plant Illdustry , U. S. l7 ept. of Ag riculture) 

Fiy, 2. St /'(J 'il'!lc/,ry rools s!/{!'iC,ill.cJ SYlllptOlllS of tlt(' red slc le discose, ,' /. j)ise(JsI'I / 
ro ots slto 'w ill Y dead , disculorcd root tips. n, /)iscas('d roo:s splil ICII ,c; III'i. v is(' to .1'110(( ' 
Iltc r (' dd(, lI (' d ('01'(' c.rI (, lIdiIl Y illto tIl l' «,ltite portioll of tli(' root " cO lifirlll a t o/'y SYlllptolllS. 
C, .\'or llwl r oo ts splil 1(, lI y lll 'i.l ,is e , 10 slt ml' t lt e (1/IS(,II('e IIf l it e re d (,(, lIl rr. 

b 

sho\\' a red core or centcr 
\\ ' is e white root. \\Th en tl 
of th e root is hro\\' nish 0 

cl)nsidered as red stele . T 
(, '0:\ T 1WL- S UC h practic( 

<lipp ing plants in disinfec 
co ntroll i1lg reel stele di se 
present are to set d isease 
\'arieti e, 

O ur \\ell -estah li shed SI 

eI i,sease, ,\ hercleen. Path fi 
ha\'e all of the attrihutes 
res is tant \'aricties a re l )C i n~ 

n I :\ g ri cul tu re a1ld \'a ri ou: 
that S0111e of these \'ari eti 
suitahl e for commercial pI 

G r O\\'(T S \\ ' ho 11a \'(' di S 

\' ~n i e tie s () r rep Ie 11 ish the i 
so luteh' certa in through ; 
01 plants is free o f red stc 
th e ir plantings should fin( 
set on fie ld s lle\\' to straw 
surfac e drainage fro111 fiel 
pectecl of benin g th e rcd s 
plant s in nc \\ ' plantings is e 
a Ie\\' ill fectecl plant s to n : 

The root knot 1l<:111ato< 
o r smal l ga ll s o r s\\e llin g 
Thi s ee l \\'o r111 \\ 'hi ch is 111 

\'a ri ety of plant s. \\ ' ith th( 
Tt is frequentl:-- ' introduccd 
propag'a t ed plant s illl ]lorLc{ 
th e pr ese nce of ne111at o d c~ 

in a field may he reduc ed 
g ram or grass crops. 

There arc a nl1illl wr o f 
i1lhabitin g' fungi. and k110\\' 

s llch as .~Ta _\ ' mold. ia ll rot 
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shour a red core or cellter extencling for some distance into the other-
rvise rvhite root. When the core or center, (also known as the stele)
of the root is brorvnish or recl in color, tl-re troultle can be definitely
cotrsiclerecl as recl stele. This syrnptom is knor,vn for no other disease.

CoNrnor-Strch practices as rotation, spraying, soil clisinfection, ancl
<li1rying plants in clisinfecting solutions are of no practical value irr
corrtrolling recl stele clisease. The only control methods knon'n at

ltreseut are to set clisease-free plants on clean soil and use resistant
varieties.

Our lr,ell-establishecl stanclarcl rrarieties are all susceptible to the
<lisease. Abercleen, Pathfincler, ancl Beauty are resistant but do not
Itave all of the attriltutes necessary for commercial procluction. Net'
resistant varieties are being clevelopecl by the Unitect States Department
of A.griculture ancl various state experiment stations, ancl it is hopecl
that sotne of these varieties, rvhen more generally testert, n,ill pro\rc
suitaltle for commercial production.

Gron,ers n,ho have clisease-f ree plantings shoulcl not obtain 11e\\r

varieties or replenish their strains f rom outside sources uniess ab-
solutely certain through arrthorizecl inspection that the new source
of plants is free of recl stele root rot. Grou'ers nrho have recl stele in
their plantinos shoulcl find a 11e\\r clisease-free source of plants ancl
set on fielcls neur to strau'berry procluction 1161 lrrhich clo not receive
sttrface clrainage from fielcls previously plantecl to strarvberries sus-
pectecl of having the recl stele disease. Use of completely disease-free
plants in neu' plantings is essential because the fungus can spreacl from
a ferv infected plants to ruin an entire fielcl.

ROOT KNOT
The root knot nenratode infests the roots, causing enlargements

or small galls or su'ellings, especially on the tips of smaller roots.
This eehvorm rvhich is more comrnon in the South attacks a wide
variety of plants, u'ith the gener-al exception of grains and grasses.
It is frequently introducecl into fielcls on tomato plants or other becl-
propagatecl p,lants importe<i for resetting. Nursery plantings showing
the presence of nematocles are conclemned for sale. The infestation
in a field may be reclucecl to a negligible alxotlrlt by a rotation with
grain or grass crops.

FRUIT ROTS

There are a number of rlifferent types of fruit rots caused by soil-
inhabiting fungi, ancl knou'n from their typical symptoms on the fruit
such as gray molcl, tan rot, harcl rot ancl leather rot. Mulching with
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~ l lO \ \ ' a reel core or center e~tcn din g: for :-;ome distance in to t h e otlle1'

\ \' i s C \ \' h it e l' 001. \ V 11 e n t 11 e cor cor c e n t e r . (a Iso k n ow n as t h e s tel e ) 

of the r oot is hro\\' ni s h or reel in co lor. t h e t r o uhl e ca n he el efi ni te ly 

cu n s ide r ed as r cd stele, Th is sy m ptom is k n O\\"I1 for no other eli case , 

CO,\T lwr.- Suc h practices as rota ti on . spray ing . so il d is in fect ion. a n d 

<lipp in g pbnts in d is infecting solutions arc of no p r act ica l ya lu e in 

contro ll ing red stele c1 isca:-;e, The only co n t r o l m eth o el s k no\y n at 

prescnt arc to set disease-free p la n ts on c lean so il a n el u se res istan t 

Yarieties, 

o u r\ \ ' C II -cst a h l is h cd s ta n el a r d \" ; tr i c ti e s arc a 11 ~"11 S C cpt i h Ie to th e 

d isease , ,\Iw rd ee n. Pat hfind er. an d Bea ut y a r c res istan t h u t d o n ot 

ha\'e a ll of the att ri h u tes n ecessary for co mlll e r c ia l pro du ct io n, )JC\\ ' 

res istant \'a ri etics a r c heing' cle \'e lopeel hy the "l- nit ed ,~ tates 'Depa r t m ent 

nf ,·\ g r ic ul t u re a n el vario u s state e""per iment stat i0 n s. a n cl it is h oped 

that so m e of thcse ya ri eties . \\ ' hen mo r e gencra ll y tes t ed . \\'i ll p r o\'(' 

s ui table for cO lll lllerc ial prod u c ti on, 

G ro\\'C r s \\'ho haH' di sease-f r ee pla n t in g's sh o uld no t ohta in ne \\' 

\'a ri et ies o r reple ni sh t h e i r stra in s fro l11 o ut s ic1 e so urces unl ess ah 

so lu te h ' ce r ta in t hro u gh a u tho ri ze d inspect io n t h at t h e n ew so u rce 

o f pla n ts is free of reel stele root rot, C;rO\\'e r s \\'h o h a\'e r cel ste le in 

the ir p la n t ings s ho ul d find a ne\\' disease-free so urce of p l(tnts a n d 
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plan ts in n e\\ ' p la ntin gs is esse n t ia l h ecau se t h e fun g u s c(t n sp r ead fro m 

a few in fected p la nt s to ruin a n e ntir e fie ld. 

ROOT KNOT 

T h e r oot k n ot tl c tl1 a tode i llf('~ts thc r oot. ca u s in g e nl arge m e n t" 

o r s lll a ll ga ll s o r s \\ e llin gs. es pec ia ll y o n th e t ip s o f s m a ll e r r oots. 

Thi s ee J\\'o rm \\"hi c h is m o r e co mlll o n in t h e So uth attacks a w id e 

\'ari e t y of plan ts . ,," ith th e ge n Ct'a l except io n o f gT a in s a nd g r as. es. 
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p r CJpag'atecl p la nts illlpo r tcd fcn r esett ing, :.\T ur s('t'y plantin g s sh ow ing 

t h e p r ese n ce of n Clllatod es a r c cOt1clc llln ecl fo r sale. T h e in fe. tat ioll 

in a field lll ay be rec1 u ce c1 t o a n egli g ib le a lll o ullt b y a rotatio n w ith 

g r a III or g rass cr op. , 

FRUIT ROTS 

T'h e r c are a nU lll l)(' r of clifTcrc ll t ty pcs o f fruit r ots ca u sed hy so il 

ill h a hit i n g fun g i. and k Il 0\ H I fr o 111 t 11 C i r t y p ica 1 S)' III P t 0 111 S 0 11 th e fr U it 
such as g r ay lllo ld . tan r ot . hard r ot a nd leath e r r o t. 1\ ful chin g w ith 
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straw, which prevents the direct contact of berries and soil is a pre-
ventative in many instances. Gray mold and other field rots may corl-
tinue to develop in transit of berries to market. Rotted berries should
be cu,lled. The common black rnold, Rki,zopus roi,gri,cans, also attacks
strarvberries, causing coll.apse of the berry with loss of juice, or "leak".
The spores of black mold are common in the air. They enter the berries
only through rvounds, and the fungus grows very slowly below a teur-
perature of 50o F. Careful handling to prevent wounds, picking in
the morning while the berries are cool and holding the berries at lorv
temperatures are measures vvhich prevent destructive losses in transit.
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stra w, which prevents the direct contact of berries and soil is a pre 
ventative in many in stances . Gray mold and other field rots may COl1 -

ti.nue to develop in transit of berries t o m arket. Rotted berries should 
be culled . T he common black: mold, Rh1:Z0PllS lIigricalls) also attack s 
s trcl'yberr ies, causing collapse of th e be rry ,yith loss of juice. or "leak" . 
The spores of black mold are common in th e a ir. T h ey ent er th e berries 
only through wound s, and the fungus grows very slowly below a te l!l1 -
perature of 50° F. Caref ul ha ndling t o prevent wound s, picking in 
th e morning ,,:hil e th e berries are cool a nd holding the berries at low 
temperatures arc m eas ur es which prevent destructive losses in tran sit. 
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