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THE CULTIVATION OF THE HIGHBUSH 
BLUEBERRY 

Vaccinium corymbosum * 

In th e \\-ild st a t c , th e blu eberry is one of our 111 0s t pr0l111S1l1g natiY e 
fr uit s . "Many spec ies a r e scatt e r ed oyer th e ::-Jorth ~-\m erican contin ent . 
T he blueberry is p r oba bly 1110 r e abunda nt in :YIichigan than in any other 
middle ,,-es t ern sta t e, fo r th e south ern half o f the L o w er P enin sula is 
clo tt ed her e and th er e \yith s,,"amps conta ining th e hi g hbu sh blu eberr y, 
,,-hil e a large par t of the no rth ern ha lf of th e L o,,-e r Pe ninsula and g reat 
a r ea s in th e -L-pper Penin sula a r e coyered \\-i th th e 100ybu sh blueberry . 

In th e ea rly cl ays, t h e Indians and \\,hit e settl e r s u sed such qua ntiti es 
of t he fruit as \" ere needed , yas t a m ounts goin g t o \\'a st e. L a t e r. as 
t he coulltr y becam c 111 0 r e thickly se ttl ed. th er e \ya s a dem a nd for blu e
berries in yari ou s c ity m a rket s and a pro fit a bl e bu sin ess in ha r ves ting 
a nd se lling \\-ild bluebe rri es \" a s deyeloped , T hi s indu stry still exis t s. 
hut on a less e~ t c n s iy e has is th a n 25 yea r s ago . It s prese nt valu e. in 
:\Ii chi gan. is yario usly es tim a t ed a t f rom o ne- qua r t e r t o one-half a 
milli o n doll a r s . depe ndin g on th e c rop a nd m a rke t co nditi ons. T he de
clin e of thi s indu s tn' ca n he t raced t o t h e fac t tha t bett e r m ethods of 
preyenting fo r cst fi ;'cs ha \'e r es ult ed in a g r O\\-th of co mpeting yege
ta ti on that hJ S cro \\'d ecl 0 11 t large a r eas of }O\ybu sh hlu eberr y pla nt s . 
Furth e rm o r e, m a ll Y hlu ebe rry s \\"a m ps in t h e south ern part o f the st a t e 
have be ell drJ in ecl, cl ea r ed. a nd pla nted to o th er cr ops. 

; \ • 111 a ll a 111 OUll t 0 f in vc s t i g a t i o na I \\'or k \\'as ca rri eel o n \y i t h t h e 
blu eberry d uring t he last half of t he prece din g centu ry. T he supply of 
\\-il d f r ui t \ \-as so abunda n t . ho \\-e\'cr. th at th e re \\' a s not much incen t i\' e 
to p ush t he \\'o1'k y igoro u sly. T h e g rad uall y dimini shin g supply of w ild 
hlu eherri es in r ecen t yea r s c r ea t ed a grcJte r int e r es t in th e poss ihi1iti e~ 
o f improying t hi s fruit a nel gTo\\-ing it under culti\'a ti o n. In 1908, D r. 
F. V. Co\' ill e . "Cni te ci S t a t es Depa rtm ent of Agri cultur e, becam e int er
('s t eel in jl1lpr O\- ill .~· th e hlu ebe rry, a nd hi s ,,-ork in det ermining it s soil 
requir em ent s J ncl in hr eedin g J n cl selec ti ng yar ie ti es of unu suall y larg e 
~ i ze ha s hee n of g reJ t " a lu e in clc \' clopin g the cultiyat ecl b lu eberr y 
indu stry. An otb er pio nee r in th e impro \-e m ent o f th e h ig hbu sh blu e
he rry \\'J S ':\Ii ss E li zabeth \\Thi te of \Yhit esbog, :\'"e \\- J e r sey . Sh e 
sta r t ed her \\-o rk by pa y in g h e r p ick er s . \yh o \\'e r e han'es ting \\-il rl 
h lu eberri es . a p r emium fo r locating- bu shes prod ucing \' ery la rge frui t. 
.\ f e\V o f th ese hu she s se r ved a s th e pa r ent stock o f several excell en t 
nam ed "vari eti cs . on e of th e mo st out st a nding heing T<ubcl. 

\ -a ri ous st Jte experiment st a ti on s have taken up th e work of impro\,-

"The -plant s used in th e expe rim en t s d esc ri be d in thi s pa per w er e e ith er Y . 
c() r ~'mhos um. o r , in som e in sta nces, poss ibl e hy b r id s of tha t with som e othe r closel.\
rel at ed spec ies. 



ing. th e_ highbu sh blueberry. The mo st extens ive I,·ork is being carried 
0 11 11l :\e\\- ] e r sey, Nla ssachu setts , ""Va sh ington, and l\Iichigan. Several 
so uth e rn sta tes arc \\·orking \\-ith the southern bluebe rry, Vaccilliulil 
'Z'~rr;a ~lflll , a spec ies that prohably is unsuited to :i\Iichigan conditions. 
T a((/lIII:"1 corYlllboslI11l. the principal speci es of the highbu sh blueberry 
gTOI' · l1 1Il the north e rn states apparently is not adaptable to southern 
co ndition s. 

The ::\Iichiga11 Exper im ent Stat ion star ted investigational "\vork ,,-it] ] 
t he blu eberry in 1023. S uHicient progress has been made so that several 
acres of the improved yarietie s arc in bearing in the State, and a larg e 
11111l1.ber. of growers have made a start in grOlying blueberries under 
cultlyat loll. Several nurse ries haye begun to propagate the improved 
yar ict ies and they soon ,,-ill haye a con siderable number of plants for 
sa le. ::\lichigan probably ha s mor e land suit ed to the cultiyation of the 
highlwsh blu eberry t han any other state in the middle west. The land 
is locat ed near very good market s, a nd there is eyer \" reason to beli eyc 
th a t the culti vated blueberry industry should deye lop as rapidly as 
p la 11 ts of the improved variet ies are made ava ilable. 

Lowhush and Highbush Blueberry Areas in M ichigan 

I t has already been mention ed that Michigan ha s areas suit ed to both 
the 10 \\- and highbu sh species of blueberrIe s. The line diyiding th~ 
a reas in w hich these two spec ies are grown is rather di stinct. It ex
t.e ll~ s approximately hom Bay City, located n ea r t he lo\\-er end of 
Sagll1aw Bay, so uthv,-cst acros s the State to a po in t abo ut 20 mile s 
north of Grand Rapids. As the line approach es Lake ::\Iichigan, it t urn s 
north 'H'st t o so m e extent, du e, probably, to thc moderating influence 
of t he l~k e on the climate . So uth of thi s line the highbu sh specie s of 
bl ueberrIes a r e found grolying naturally, while north o f the line , in 
cluding the Gpper Peninsula. only the lowb ush specie s haye been found . 
There is considerable doubt a s to th e su itability of the highbush blue
berry north of thi s line. Test plantings have been made i 11 var ious place s 
in t he northern part of the state to ob tain information on thi s point. 

Tho ugh Michigan has extens iye areas suit ed to both the 10\\- and high
hush species of b lueberr ies , by far the most invest igat ional work ha s 
been done with the highbu sh spec ies, due to the fact th a t the highbush 
type offers the best possibilitie s co mmercially. The bushes atta in large 
s ize , reac h ing a height of s ix feet or more, making th em easier t o 
handle in all cultural opera tion s. They are more productive, and, as a 
rul e . the fruit is so m e\vhat larger than that of the lo \\·bu sh species . 
Inyestigational work ha s be en started w ith the 10lybush species, bu t 
it will be a few years before substantial progress can b e reported . 
The data and the discussion pre sent ed in this paper apply to the hi gh 
hush blueberry , except that in som e measure the information g iven on 
t he preparat ion of the land, propagat ion , planting, cultiYation, fertili za
t ion, harye st ing and market ing and in sects and di seases could apply 
to th e Imybush blueberry. 

Choosing the Location for Blueberry Growing 

There ar e many locations in southern Mich igan that are suitabl e 
for gro \\-ing the h ighb ush bluebe rry. Probably, t he m os t extensi n : 
a reas are located ill th e so uth,,-es terll part of th e State . particularly in 
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he western part s of \~an B uren. Allegan, and Otta\ya co unti es. The 
southeastern part of the tate . including Lenawee. ;'Ionroe. \\~ayne, and 
Macomb counti es, has a much smaller amount of blueberry land . . The 
central part of the ar ea, including Kalamazoo, Calhoun. Jackson. Darry, 
Eaton, and Ingham counties . ha s many good \yild blu eberry s\yamps 
a nd other land adapted to highbu sh blueberry culture . Part s of the 
T humb District are abo adapted to the hi ghb ush blueberry. On the 
\dlOl e, nearly all of the co unti es located in the highbush blueberry area 
of Mich igan hav e mor e or less suitable land. 

Such factor s a s good roads. n earness t o mark et. and a population 
large enough t o supply s uffici ent pickers are ahyays of value in the 
grmving of any small fruit . However. the blueberr)' \vill r emain on 
t he bushes longer after maturity and \Yill stand shipment bett er than 
a llY of the othe r small fruits cOlllmon ly gro\\'n. The fruit can be grown. 
therefore, in situations less fa \"orably located for marketing, although 
t he deliberate selection of such loca tions is not achised. 

Selection of the Site 

T he ea rly hi s tory of blueberry culture is plentifully s uppli ed with 
ins tances of fa ilu r e due to a lack o f knmdedge concerning the plan t's 
so il requirements. Coville nr:-;t shm\"ed that the blueberry plant is ve ry 
sensitive to so il conditions and that fa ilure is certain unless th e prope r 
so il is selected. His \v ork s ho\\"ed that the blueberry plant r equir es an 
acid soil and that plant s se t on a neutral or alkaline soil make very 
li ttle growth and maily of t hem die. 

In order to demonstrat e the n ecess ity of an acid so il for the blue
be rry plant, an experiment \\"a s s tarted in \yhich sand and muck soils 
o f different degrees of acidity \\"ere placed in a se ri es of \\"ooden boxes 
b uried in the soil. These boxes were 12 fe e t long. four feet wide, and 
t wo feet deep. They were lined with heavy roofing paper to prevent 
the passage of soil moi sture between the boxes. Three sandy soil..:; 
\\"e re used haying pH t ests of 6.8. 5.5. and 4.4, and four muck so il s 
having pH te st s of 6.8. 5.5. 4.-+. and 3.4.* Each box \\"as planted \\"ith 
12 Rubel plants. all plants being as uniform as possible. Fig. 1 sho\\"s 
t he plants as they were aft er being set and at the end of the second 
year's growth. 

The plants in the very acid sand (pH 4.-+ ) made a v er)' good gro\vth . 
D uring the second year, they produced nearly 50 ounces of fruit and 
in the third year about 203 o unces. The plants in the slightly (pH 6.8 ) 
a nd moderately (pH 5.5 ) acid sands made a much smaller gro\\"th. the 
fo liage being spa rse . of ahnormal color. and dropping prematurely. 
Production also \yas much lo\yer. be ing e ight and five ounces respec
tively the second year and 1\\"0 and seven ounces the third year. 

Of the plants growing in the various muck soils. those gro\\"ing in 
the very acid muck (pH 4.4) made the best gro\vth. The gro\vth in 
t he extremely acid muck (pH 3.4) ';\,Tas almost as good. In the slightly 
( pH 6.8) and moderately (pH 5.5) acid mucks gro\vth \vas small and 
the foliage was abnormally colored and dropped prematurely. The 

*A soil havin g- a pH te st o t 7 is considered n eutral. Soil s testing' abo\"e pH 7 
a re alkaline while those testillg belo\\" are acid . A so il hayin g a pH test (I f 5 is 
ten times more acid than o ne haying a pH test of 6, ,yhile a so il haying a pH test 
of 4 is 100 times more acid than Oll t' hay in g a pH test of 6. 
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plants gro\,y'ing in the yery acid muck produc,ed apl~ r oxilllatcly 100 
ounces of fruit the second year and 301 the th lrd whIle those 1ll the 
extremely acid muck produced approximate ly 4S ounces of fruit the 
second year and 138 the third. The plants grmvmg in the slightly and 
moderately acid mucks produced one-eighth ounce of fruit in each plot 
the second year and no fruit and 17 ounces, respectively, the third :'ear. 

The ayerage size of the berries was practically t he same in ~lll plots . 
It might appear from these results that tl~e extremely aCId muck 

(pH 3.4) was too acid, This muck ·was obta1l1ed from an extremely 
,vet place where no yegetation was grmving and it ,vas very ra,,' . It 

Fig, 1. Rubel plant s set in muck and sand soil s of various degrees of acidity . 
.-\boye: Plants soon after sett ing. Center: Same plants after two year's growth. 
BelO\\i: Same plants after three year's growth. From left to right: Extremely 
acid very acid moderatel\' acid, and slightly acid muck soils (pH 3.4, 4.4, 5.5, and 
6.8 r'espectively'); and \'er}' acid. moderate ly acid, and slightly acid sand so!ls (p:H 
4.4, 5.5, and 6.8 respectivel:v ). The plants in the slightly and moderately aCId sand 
and muck soi ls are making poor g rO\vth , the leayes arc abnormally colored , and 
they drop prematurely. 
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js possible that the physical condition of thi s muck ,yas an important 
factor in the results obtained. 

Many inquiries have been received regarding the possibility of acid
jfying slightly acid or neutral soils by artificial means. thereby making 
th em suitable for growing blueberrie s. Variou s materials haye been 
llsed for this purpose, including leaves. sa-wdust. apple pomace, rotted 
" 'ood, and acid peat . Of these material s. acid peat mixed with the soil 
ha s given beneficial r es ult s in some small garden plantings. Sulphur 
a nd aluminull1 sulphate haye also been used . Harmer (2 ) found benefit 
from the us e of sulphur on blueberries, and Coville (3 ) ha s reported 
Sllccess from th e use of aluminum sulphate o n rhododendron s, azaleas, 
h eath er, and other plant s r elated to th e blu eberry. Though th ese mate 
rial s haye giy en good r es ult s in small t es t s. th e)- cann o t be r ecom -

F ig. 2. Rubel plant s w;th water tabl e con stantly maintained at differ ent depths. 
A bove: Plant s soon aft e r se tting. Below : Th e same plants after four year 's 
g rowth . From left to rig ht : Water table maintain ed at 30, 22, 14, and 6 inches. 
The 30-inch water table did not furnish sufficient moisture , while the six-inch 
wate r table wa s too n ea r th e surface. 
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mcnded for cOlllmercial p lantings until th ey haye been more extCl1-
siyely used exper imentally. Good blu eberry land at low prices is rath er 
ab undant in l\Iichigan and it p robably ,\"ould be wise to use naturall y 
su itable land fi r5t. 

The ev idence presented shows clearly that it is extrem ely impor tant 
to u se a yery ac id so il for blueberry grm\"ing. R esult s obtained in fiel d 
and g reenho usc tests indicate that blueberry pla nt s grow bes t on soiL 
haying a pH test bet ,,"ee n 4.4 and 5.1. Though blu eberry plants do 
reasonably ,,"ell o n a so il hayin g a pH test helow 4.4, they fail rapidl y 
ill g rm \"th a nd product ion 0 11 so il s hayin g a pH te st aboye 5.1. In vie\\" 
of the fact that the degree of soil acid it)" i, so importa nt. it would be 
,,"ell for the prospectiyc grmyer t o haye a sample of hi s soil tcsted by 
_om e reliable agency. 

The Influence of Soil Moisture 

T he amount of m oisture in the so il i ' another important factor in 
the grmvth a nd production of the highbu sh blueberry. In order t o de
termine the importancc of th e height of th c wat er table in the soil, fou r 
large gah"anized iro n pans, 12 feet long, fo ur feet ,yide, and six inches 
deep, were madc. These ,verc placed at d ifferen t levels in the so il , one 
be in g six inche. from the surface . on e 14 inche s, on e 22 inches, and 
onc 30 inches. Boxes \\" e r e bu ilt of matched lumber from the pans t o 
thc surfacc and these boxes wer e lined with h eavy roofing material. 
T he boxes and pan s w e re then fill ed with a uniform so il mix ture of 
sand and ac id muck. T\\"eh "e uniform Rubel plants ,yer e planted in each 
box, as shown in Fig. 2. The pan s we re k ept filled ,yith water at all 
times. Beginning the year after p lanting, all plant s received equal 
amounts o f complet e fer tili zer. The d iffere nce s in growth in the dif
fc rent boxes w er e apparent at the end of the first year and becam e 
inc rea sing ly obyio us until the end of the exper im cnt aft er four season _' . 

Table 1. Summary of yields from plots in water table experiment. Twe lve Rube~ 
p lant s in each plo t . P lanted in 1930. 

" ' a le r T"ble 

6 inch ..... . ... . 

14 inch . ... . . ....... .. . . 

22 inch . .... . 

30 indl ... . . . . . 

Total yielcls 
in quarts 
1 \):31 -1933 
inclus ive 

J9 . 33 

34 . 62 

11 . 51 

Average 
n umber of 

berries 
per quart 

1,134 

978 

1, 073 

1,114 

Table 1 present s a summary of the data obtained in this experiment 
for the year s 193 1 to 1933 inclusive. It is obyious that the 14-inch 
wa tcr table ga ye the bes t r esu lt s in t otal yi eld and also in size of frui t. 
It ,,"as r eadily apparent to a ll obseryers that the two extrem es had 
been reached in thi s experiment , the s ix-inch ,Yater table being too 
h igh and the 30-inch b eing too low. 

The plants growing where the water table ,\'as maintained at six 
inch es made a comparat i\'e ly small grmnh. the fo liage being sparse , 
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Fig. 3. Typical branches of 
6 in. (A); 14 in . ( B); 22 i 11 . ( 

most abundant in B. Ranking in 

----------------------------------------------------------~~~----------------------
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Fig. 3. Typical branches of the same length from plants with water table at : 
6 in . (A); 14 in . (B); 22 in. (C); 30 in . (D). Fruit buds limited in .-\ and D ; 
1110st abundant in B. Ranking in yield: 1::: (highes t ) . C, A, D . 
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a bno rm~lly .colored, al:cl dropping prematurely. ,Vhere th c II'at er tab le 
lI' as_m~1l1ta1l1ed at 30 l11ches, the. plants made a small grOlI·th, although 
the tollage was almost normal 1Il appearance. Their production, hOlY
el' e r, \\"as the lowest of any. The plants OTOIyin o' \\"here the \\"ater 
table I\"as maintained at ~2 inch es appeared ~lOrmaf in eyery Iyay. I n 
tot~l growth and product.lOn, hOI:-eYer , thi s plot Iyas not a s good as the 
1-J.-1l1ch I\"ater table. ThIS experIm ent indicates that a I\"ater table at 
a depth of about 14 inches in the so il is best. Field t est s shOll" that Yen " 
g ood results can be obtained Iyhe re the IYater table is be tlYeen 14 and 
.z-z inches, particularly in April. 1\la ' ", and Tune . 

Fruit bud formation Iyas decide-dly influenced by the h eio"ht of the 
wate r table. in thi s eXl~erilll e nt, a s (c; ShO:\"ll in Fig". 3. It i~ apparent 
t hat a defiCIency o f m OIs ture r e ta rdecl frtllt bud deyclopment . A nother 

~i g~4 . " Four-.rea"r -o~c1 Ru b el bushes") n )'l ay . 193 1. A. 0 11 k noll \\'he r e \va te r su ppl .\" 
~1111 J1l D ell y SUl11m e l o t 193U w<:t s Ill SUft lCl Cllt to Illa tur e c rop a lld p roduce f rui t bud 'i 
lOr 193 1. B g r ew but a fe\\" teet from A but ha d be t ter ll1o i ~l ur e suppl y in 1930. 
.\ o t e a b undal1 ce o f blossolll s 011 B , abse nce o n .1\ . 

. t r i.k ing example o f thi s co nd ition lI"a s oh scn"e cl in the fi eld in 1930 , 
1\"l: lcl: , acco rd ing t o t he offi cia l \\"cather r ccords, \\"a s th c dr ies t year ill 
:.'.11chl gan bet wecn 193 1 a nd 1887 when t h e r eco r ds Iyer e star t ed in 1887 
.:\t South H ave n , t h e t o t a l preci p ita ti o n w as 24.75 inch es . 9.0 1 inches be ~ 
l?w no rmal. Ev~ry m onth. in the y ear \vas b elOlv nor ma l in p r ecipita 
! lOn, except A prIl , a nd. thIS month \yas o nly 0.14 inch abo ye normal. 
I n th~ spr1l1g of. 193 1, It was obser ved that many bluebe rry bushes o n 
~ he hlgl:er locatIOn s scattered about the plantation Ivere not blossom
ll1g , \vhlle bu sh es located on the lowe r levels where m ore moi sture I\"a s 
a I"ail~ble w er e blossoming normally. Fig. 4 (A ) show s a Rubel busl~ 
g roV,"l11g on a dry location that had fail ed t o set any fruit buds due t o 
t he severe drought o f 1930. Fig. 4 (B ) shows another Rubel bush only 
a fe ,," feet a\\"ay that had receiyed suffi c ient moi stu re the preceding 
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summer to mature it s crop and produce a supply of fruit buds for the 
comIng year. 

Another example of the in(]uence of moisture on growth and pro
duction is shown in Table 2. By means of gas pipe w ell s, water table 
readings were taken in 1933 at t 'wo location s in the hlu eberry planta 
tion from April until th e end of the fruiting sea son in A ugu st. The 
,vater table at s tation A was typical of th e large r pa rt of the planta
tion, whil e s tation B wa s locat ed on a knoll in w hich the w ater table 
,va s considerabl y lower than at Station 1\. Yield r ecords were obtained 
for the plant locat ed clo ses t t o each s tation. These pla nt s we re of the 

Fig . 5. Six-y ear -old Rubel bu shes . at time o f third pi ckin g. A: \Va t e r tabl e a t 
proper depth; yi eld 7.5 quart s. B: On sli g ht el evati o ll , wa t er ta bl e too low; yie ld 
1.1 quart s, all harve sted at thi s tim e. St a k es h\'e fee t hi g h in b oth cases . 

Rubel vari ety and in their sev enth growing sea son. The plant a t S t a
tion A , (Fig. 5) , produced 7.5 quarts of fruit , while that at Sta ti on ]3, 
(Fig. 5) , produced 1.1 qua rts. 1t is tru e that th e so il at S tation A was 
som ewhat mor e fertile than at Station B, a lthough both ha cl r ece ived 
like amount s of comm ercial fertili ze r. J-Tow cver, much of th e differ ·· 
e nce in grO\\'th and yi eld must be attributed t o th e cl iffer ellc e in moi s
ture supply. 

The readings in Table 2 show a gradual r eceding of th e wat.e r tabl e 
throughout the gro\Ving season. Thi s is tru e every season, although a 
severe drought during Augu st wa s experienced in 1933 which low er ed 
the water table considerably. Observations throughout several sea sons 
indicate that it is important to have tb e water table approximately 14 
to 22 inches from the surface t.hroughout April, May, and June fo r bes t 
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Table 2 . Average depth in inches of the water table in the soil at stations A 
and B in 1933 (April-August, inclusive) and yield of seven-year-old Rubel plant 
at each location. 

St::tt ion April M::ty June July 
Tot::tl 

August yield 
in q ll arts 

- ---- ____ 0 -

A ... ]1.01 21. ]It 2 1. 07 3·1. 41 42.66 7.0 

B . .. 27.21 21.11 3:) . 8D 4l. 06 50.16 ] .1 

results. On such locat ion s, a fu r ther proportionate receding of the 
water table in July and A ug ust appa r elltly is no t attended with serious 
res ul ts. However, if the water tab le is m uch lower t han 14 to 22 inches 
d ur ing Apr il , May, a nd J une, t he effect on g rowth a nd p roduction is 
like ly to be ser ious. 

Inst ances of blueberry pla nt s dying from a defic iency of moistur e 
have been observed. F ig. 6 sho,,-s a po r t ion of Dr. Keefe's blueberry 
p lantation, at Gra nd J unct ioll, in w hi ch som e plants h ave died and 
others are dyin g, w hi le tho usands in t h e same fie ld are growing sat is
facto rily. T he unthr ifty p la n ts were set on a kno ll a few inches hi g her 
t han t h e remainder of the field. T he plants were set in t he sp ring of 
1930, and each year fo llowing a few of t hem died. I n 1933, dur ing a 
severe d ro ught in A ug ust, severa l plan ts on t h e kno ll dr ied up C0 111 -
plete ly, w hil e those on t he lower land a few feet a ,,·ay we re ma kin g 
nor m al growt h. 

Blu eberry p la nt s a r e somet imes kill ed by excess of water. O ne 
lVIi chi gan grower p la nted a large n um ber of plants in a pocket o r 
" k ett le- hole" a nd t hey g r ew nicely for fo ur years. In the sp ring of 
1929, the lake and r iver levels rose t o unus ual heig h ts and water fill ed 
t he "ket t le-ho le" unt il t h e crowns of t h e pla nts were completely cov
ereel. I t I\-as imposs ible to dra in away the ,,-ater unt il late in J une 
and a large port ion of t he plants were k ill ed. Several growers lost 
plants in the sp ring of 1933, d ue to heavy rains fo llowing planting. 
Care should be used to avo id land that is likely to be flooded dur ing 
some grow in g seasons. l\10deratcly wet land can be p la nted providecl 
t he plants are p laced on mo unds or back furrows. 

The experi11lents described and the examples cited indicate clea rly 
t h e important part that mo ist ure p lays in t h e cul t u re of t he hi g hbu sh 
blueberry. The prospect il'e grower should select hi s land carefully 
w it h refere nce to t he condi t ions t hat will influence the available mo is
t ure in t he soi l. T h e own er of a hl ueberry plantat ion a lready in exist
ence may be a ble to im p rove hi s product ion by properly ma nag ing hi s 
d ra inage d it ch es so as to increase or red uce the a mo un t of \vater as 
des ired. 

Irr igat ion may also be usef ul, a lt ho ugh no infor mat io n conce rning 
its va lu e ill blu ebe rry grO\\·in g is ava ilable at t he p resen t tim e. Fo r 
com m ercia l hlu eherry growi ng, un do ubte dl y i t wo ul d be w i se to select 
land nat urall y supp lied w ith the proper mo ist ure co nd it ions, ra ther 
than to select la nd defic ient in moisture and depend on ir r igat ion . ]'he 
installing or an irri gat ion system wo ul d he expens ive, and fa ilure 
properly to irrigate t he plants for a ny reaso n wo ul d r es ul t in part ial 

THE CU LTIV ATION 

or complete crop fail ures and 
invest igational work may sl
the best locat ions duri ng cel' 

The InA 

In Cov ill e's (1) experimei 
heavy clay so il though CrOl' 
tory gro"wth on certain clay ~ 
plant ings made in Michigan 
plant does not do Iyell on 
fo li age does not have nor1113 

F ig. G. The plant s 011 the sligl 
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or complete crop failures and possibly in the death of the plant.s. Future 
investigational work may show that irrigation would be profitable on 
the best locations during certain years. 

The Influence of Soil Texture 

In Coville's (1) exper im ents, blueberry plants did not thrive on a 
heavy clay so il though Cro'wley (5) has reported reasonably satisfac
tory growth on certain clay soils in Washington. Observations on small 
plantings made in }VIichigan on clay soils indicate that the blueberry 
plant does not do \yell on such so il s. The plants remain sma1l, the 
foliage does not have normal color, and often the plants die outr ight. 

Fig. G. The plants on the slight elevat ion in this area have died from drought. 
The foliage on the three bushes ill the left foreg rou nd is turning brown, shrivelling, 
and dropping as a result of the drought in A ug ust, 1933. The plants in the remainder 
of the field are growing very satisfactorily. 

It is well es t abl ishecl, through investigational work and fielel observa
tions, that the blueberry plant requ ires an open, porous, so il such as 
is found in sanel or muck. ] 11 Michigan, blucberry plants are never found 
growing naturally on clay so il s and the prospcctive grower would do 
well to avoid them. 

Injury to Blueberry Plants from Low Temperatur.es 

The highbush blucbcrry apparcntly is hardy \\'ithill the area of south
ern IVlichigan in wbich it gro\\'s llaturally. Ju st how far llorth of this 
are a i t call 1)l' gT () \ \ 11 '\ \ it lw 11 till j u r y ; S 110 \\' 1)(' i Jl g c1 c t cr ill i 11 cd h y t est 
plantings scattered throughout. the rest o[ the stalc. The illlproved 



1lIUlLGA T SPECIAL Bu r~LETIN 252 

varieties that 11CLve bcen tested are apparently hardy with the excep
tion of Cabot, a Coville hybrid, which shows evidence of rather serious 
winter injury some years. \ Vinter in jury is accentuated \vhen the 
plants do not mature properly in the fall. This conditi on is lik ely to 
occur in small pockets or "kett le-ho les" surrounded by trees. The added 
protection in such places allows the plants to grow too late in the fall, 
entering the ,,-inter in an immature conditi on. Such locat ion s should be 
cleared of trees or avoided entirely. 

Injury from spring frost is much more common than from severe 
winter tcmperature and oFten scr io usly recI uces the crop in w ild high
bush blueberry s·wamps. In certain districts in the south ern part of 
the State. thc wild blueberry swa mps are located in depressions or 
"kettle-holes" in the hills. These places are particularly suscept ible to 
frost, for the cold air from a considerable distance aro und drains into 
them with no mcans of outlet. It is not uncomm on to lose, entirely 
or partially, 1\\'0 or three crops out of five in such locations. Large, 
open areas are not as susceptible to frost as "kettle-holes" a nd are to 
be prefer r ed in selecting a s it e for blueberry growing. 

In order to obtain inforl1lation on the frost hazard in cultivated blue
berry plantations, record ing thermometers 'He r e placed in the exper i
ment s tation plantation at South I .... Ja\'en and in a plantation at Grand 
.T unction. The former location is only about one .... half mile from Lake 
l\/(ichigan, 'which affords considerable protection against frost, while 
the latter is ]0 miles inland and expe ri cnces considerably lower tem
peratures at blossoming timc. Anot her thermometer \vas placed in ;). 
wild hluehcrry s\\"amp ahout a 111 ile from Grand Junction. 

Table 3 sbo 'ws the blooming dates for certa in blueberry varieties at 
Grand JUllction in 193 1. The bloom in g dates for South Haven were 
about two days later. 

Tab!e 3. Blooming dates of blueberry varieties at Grand Junction-1931. 

Cabot . ... . 

Adams .. . 

Harding ... .. . 

RubeL . .... .. . . 

Fiy st blooll1 I Full bloolll 
i 

]\la,y 4 

May." 

IVIay 5 

May 7 

May 20 

May 21 

May 22 

May 26 

On l\Tay 24, when practically a ll varieties 'were J11 full bloo111, the 
1110St sevcre frost of t he scaso n occurr ed. The temperature at th e 
So uth Hayen plantation was 26° F.; at the Grand Junction plantation 
it ,vas 21 ° alld 23 ° F. in d iffe rent locations; and, at the wild swa mp 
nearby, th e tcmperaturc " 'as ]9° F. No damage occurr ed at South 
Haven. At the Grancl J u nct ion plantat ion there " 'as apparently 110 
clamage in the center of the plantation where th e temperature was 
23 ° F. In the 110rth end, ,,·hi ch is lo\\'er, th e telllperature was 21 ° F. 
Here th e Rubel crop was reduced ahot1t 12 pcr ce llt and the Cabot crop 
nearly 50 per Cel11. ,'\t the " ' ild hlueherry S\\'a1l1p, where the t empera 
ture reach ed 1()0 ]i'. , ther e was a h eavy loss involvin g oycr half the crop. 
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The t cmpcratur c ill th c "w ild s,\'a lllp was four degrces 10 \Ve r than 
in th c maj o r po r t ion of th c Grand Juncti on pl antat ion and only two 
degr ees lower th an in th e 100ycst po rti on w her e little damage occurred, 
except t o Cabot , T houg h such a difference in injury mi g ht result ea sily 
from only t wo dcgrces di ffcrcncc in t emperature. it is probable that the 
differ ences a mong t hese seedling pla nt s w er e du e a t lea st in part t o 
vary ing de,gTees of r es istance t o cold naturally present in ea ch plant. 
No do uht t h e se lcct ion in volvcd in ohtaining som c of th e nam ed vari 
eti es o f hlu cberr ics has hccn a fac to r in th cir apparentl y g reat er r c
sist a ncc to f rost. 

Seri ous da ma g c from fr os t so m ctim cs co m cs t o thc bluebcrry crop 
a ft e r th e fruit is set a nd is one-third 10 onc-h alf g rown, For instance, 
a seve re fr eeze occurr ed o n JUll C 12. 1933, a t Grand Junction w hen the 
fruit w as a bout one- third g ro\\'n , T he exposed berri es t urned a r ed
di sh hu e t hc ncxt day. alld thosc th a t w ere injur ed most severely 
beg an to shriyel. T hc da magc ,yas not as great in th e cultivat ed plan
tation s a s was a t flr st supposed. H ow ever, the sam e fro st r educed 
th e crop in som c w ild hi g-hbu sh swamps throughout th e southern part 
of l\1i chigan a nd scyc rcly injur ed th c lowbu sh blu eberry crop in the 
northern pa rt of th c s tatc . 

Bes id es injury t o th c frui t, yo un g plants ar c so m etimes se riously 
injured by 10 \\ ' tc mpe ra tures in t hc sprin g. Insta nces of thi s t ype of 
injury havc hee n obsc rved in three differ ent locations, all of which 
w er e dcpr css ions or pock ct s ,vhcr c a ir dra inage w a s lacking. Due to 
the pro t ec ti on a ffo rded in such placcs, te mper atur es a r e hig-h er on warm 
sprin g cl ays a nd th e plan ts g row m ore ra pidly than tho se in more 
exposed locati ons. HO\\' C' yer , temperat ures a r e lower in these depres 
sions on fr osty n ights. " T he combina ti on o f a dvanced vcgetative g row th 
and low er tcmpera tures oft cn r es ult s in se rious inju ry, som etimes 
a ctua lly k illin g so m e pla nts. 

Proximity to hi rly large bodi es of wa tcr has heen m entioned by 
Covill e (4) as a protcc ti on aga in st fr os t . H e statcs that vvild blueberry 
plant s g rowin g l1 ca r cra nhcrr y r cse r vo irs o r cranberry bogs which are 
t emporaril y fl oo ded t o p rcvc nt fr ost o r insect injury oft en es cape frost 
damag-e a t hl ossom ing t im e. l\/[a ny owners of wild blueberry swamps 
in Mi chigan havc statcd tha t t hey wer e m or e ce rt a in of a crop if ther e 
,va s som e wa t er in t he swa mp w hil e thc blu cberri es we re in bloom and 
that they feare d a loss f rom fros t if t he swamp w a s dry a t tha t timc. 

F ruit growcrs, fa mi liar w ith th e da m ag e tha t wo uld r es ult t o peaches , 
cherri es, or other frui t crops fro m such tempera tu res as a r e experi
enced hy t hc blu ebcrry, mi g ht ga in th e impr ess ion tha t it should be just 
about fr ost-p roof . T he hig hbush hlu eberry g rows on na turally fro st y 
lanel , a nd 11 a tur e 110 c10u bt has prov id cd it ,,-it 11 a n unu sua l degree of 
r es ist a nce t o fr os t inju ry. Howeve r. on occas ions. f rost has taken, and 
will continu e to t a k c. a heavy t oll fr om th e blu ebcrry crop of the 
State , and p rospcct ivc g rowers should k eep thi s fa ct in mind in select
ing locat ions fo r blucberry growin g. 

Injury to Blueberry Plants from High T emperatures 

Sill cc blu cbcrri es k ll'c been grown unclcr culti va tion in l\/[ichigan, a 
fcw instan cC's hal'c bcc n obse n 'cd " ,here yo un g plant s havc l")een se ri 
ously injur cd by excess iye h ea t. ~t\n out sta nding cxample o f thi s ,va s 
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observed at Dr. Keefe's plantation at Grand Junction. A field of about 
11 acres was planted in 1931 and 1932. Along the western edge of this 
field, there is a large county drain ditch, beside which a dense row of 
shade trees grow. The land just to the east of the ditch is slightly 
lower than the surrounding land. The sun shines into this area with 
great intensity at times during the summ er, \vhile the windbreak effec
tively deflects the prevailing westerly w inds. The plants in this area 
started all right when they were set but in midsummer began to show 
a decided burning on the tips of the young shoots and on the leaves. 
]\lIany of the plants in this area died, as shown in Fig. 7 (A). These 
plants were replaced and the same condition occurred the following 
year. In the meal1time, the plants grm?iTing farther cast, away from 
the \vindbreak grew very sat isfactory [Fig. 7 (B)]. In 1933, recording 

Fig. 7. Effects of high temperature. Maximum temperatures in the SUD in 1933: 
At A, 125 0 F.; at B, 113 0 F. These h\lo points were only a few rods apart, the dif
ference in temperature being clue to the proximity of A to a w indbreak. 

thermometers indicated that the temperature in the sun where the 
plants were dying reached a maximum of 1200 F. bet ween July 22 
and August 16, and of 125 ° F. between A ugu st 17 and September 21. 
'The maximum temperatures recorded w here the plants were growing 
satisfactorily were 104 0 F. and 113 ° F., respectively, for the same 
periods. Two other instances have been observed of growers setting 
their plants in small pockets nearly surrounded by trees that pre
vented the circulation of air. The temperature in these locations 
became sufficiently high to blister tIle shoot s and leaves of the young 
plants, and, in a few instances, to kill the plants outright. 

It is apparent from these obsen-ations a11d tho se on frost injury, that 
pockets or "kettle-holes" arc likely to be frosty in the spr in g and 
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excessively hot in the summ er. T he use of such places for blueberry 
growing, therefore, can be cons idered as decidedly hazardous. 

Blueberry roots have no root hairs and consequently the absorptive 
capacity of the root system is limited. Part of the injury attributed to 
excessively high temperatures is probably due to the inability of the 
root system to furnish moisture as fast as it is transpired by the leaves 
uncleI' such condit ion s. 

Propagation 

The development of the cnltivated blueberry industry has been re
tarded by the difficulty originally experienced in propagating plants, 
and also by the scarcity of propagating wood of the improved varieties. 
Naturally, these two factors resu lt ed in an almost prohibitive price for 
plants. Sufficient progress has been made in methods of propagatiQn 
so that any careful person should be able to root blueberry cuttings 
with a fair degree of success. Propagating wood of the improved 
varieties is also gradually becoming more plentiful. 

In May, 1930, Special Bulletin No. 202, Propagation of the Highbush 
Blueberry, was published by the .lVl ichigan Experiment Station. This 
bulletin summarized the results of several years of investigational work 
in blueberry propagation. Since that t im e, additional exper imental work 
has been carried on with the object in view of further testing some of 
the observations previously made, and also to ascertain if the equip
ment already in usc could be st ill further simplified. The work under
taken might be classified as fo llows: 

1. To find out whether lower propagating frames would gIve as 
good results as the h igher ones, thereby reducing the cost of 
construction. 

2. To determine whether or not glass sash could be eliminated 
safely. 

3. To test further the value of German peat as a rooting medium in 
comparison with American peat, and with combinations of 
American peat and sand. 

Rooting Cuttings in Box Frames of Different Heights-The data 
presented in Table 4 show the percentages of rooted hardwood cuttings 
obtained in propagating frames ranging from 40 to six inches in height 
having suspended cutting trays and also having the cutting tray placed 
in the ground. The cutt ings were rooted in German peat . These fig
ure s show that a somewhat higher percentage of rooted cuttings was 
obtained in the higher frames. Some add it ional experiments at Grand 
Junction, locatcd 10 miles inland from Lake lVlichigan, showed a slight 
advantage for the 16-inch framc. The average daily temperature at 
Grand Junction, during the summ er months, is cons iderably higher 
than at South Haven. The high er frame s expose more surface to the 
sun and w ind, and, in locations s imilar to Grand Junction, it probably 
would bc somewhat better to use the 16-inch frame. The lovver frame 
also req uir es less lumber in it s construction. However, in locations 
where high temperatures are not an important factor, the higher 
frames will give somewhat bettcr results and are more convenient 
to work aronnd. 
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Table 4. Percentages of rooted hardwood cuttings obtained in frames of different 
heights, 1932. German peat use d as the rooting medium. 

l1 ulJ el. .... . . . 

Pionee r .. . . . . 

'to-inch 
fr;LIII H 

ClO- incll 
fraIllt~ 

]G-inch 
fr a rn e 

6-inch 
fnLllle 
tray ill 
groull(l 

-- - - - --1-----1----1----

87 .:"i 80 . 0 72 . .') 75 . 0 

80 . 0 72 . .') 60.0 40 . 0 

N O'l'E:- l1uuel is c,ons id erell tll e eas ies t of til e s trmdanl v;Lrieties to propagate wllile Pioneer is one 
of t il e most di fficll it . 

Good result s lI"e r e ohtained r cgularly with soft,\'oo d cutti ng s in the 
higher propagating fram es . A cco rdingly, in 1933, a compar ison was 
made between a 1G-inch fram e, a o- inch 1r<1.11le with the cutting tray 
set in the ground, and a (i-inch fram e w it. hou t a cutt ing tray, t h e peat 
s im ply being placed on the ground. Th e data obt.ained from this ex
periment are presented in Table 5. It is cv ident t hat t.he 16-inch fram e 
w ith the su spendcd cutting tr<1. y gave mu ch hetter results than eithe r 
of the other two framcs. 

Table 5. Percentages of rooted softwood cuttings obtained in box f r ames of differ
ent heights, 1933. German peat used as the rooting medium. 

J6-inch G-indl 6- inch 
V;Lriety frame wit il fr<Lllle with fr:tme 

s us pen d eu tnL.Y in the withou t 
tray g round tray 

R ubel .. . . . _ . .. . . ..... . . .. ... . . . 90 . 0 23.3 ]0 . 0 

AdarTIs ....... . . .' ..... . . . ..... . . . ... ..... . 100.0 90 . 0 60 . 0 

Cabot ........... . . .. " . . . 66.6 73 . 3 30 . 0 

Previous experiment. s with an ordinary cold frame gave yery un satis 
factory result s . R eccntly , fairl y g ood re sult s have been obtained w ith a 
6-inch box frame having th e cutting tray set in t.h e gro und. Results 
were not nearly as good \yh en t.he cutting tray was not u sed and the 
peat simply placed in thc soi l. Apparently, the cutting tray has som e 
beneficial influence on moist ur e or ae ration cond itions. Thcre is al so 
cons iderable difference be t,\"{>en an ord inar y cold framc and a shallow 
6- in ch box framc, for th e ai r spac c hetwcc;1 t 11 e cnttings a nd the glas s 
sash in the former is much grea t e r t.han ill t.hc latter, \\'hi ch possibly 
is an important factor in t he res ult s obta in ed . 

The suspended propagati ng hed , as us ed in t. he 40 . .')0, and lo-inch 
frame s, offered several advantagc s oycr t. h e frames in w hi ch the propa
gat ing bed wa s plac ed 011 thc g round. T hese are listccl a s fo ll o,,'s : 

1. The suspended propagating bed g ave a hi g l1 cr pe rc entage of 
rooted cuttings. 

2. T he cuttings root ed more quickly in the s Ll spended bed and the 
root syst.em s ,,"er e con siderably larger at t.hc end of the g row
ing season. 
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3. The cuttilJg beds on t 
suspended beds and 

4. The cutting trays last 
buried in the grOl1nc 

5. T be su spended beds ,y 
in the ground. 

Rooting Cuttings Under I 
covering for blu eberry prop 
yvith a burlap shade. Ex 
whether or not the glass 
were handled under identi 
were covered with glass sa ~ 
and part with a clos e-fittillf 

Table 6. Percentages of rooted I 
materials. I E-inch box fram 

Glass with hurl av sh 

Varie ty 

1932 1(J:3: 

Rubel. .. . .. . 70 . 0 9.'5 .1 

Pioneer . .... 65.0 7,) . 1 

The dat.a prese nt. eel in Ta 
wood cutting·s obtaincd 111 

shade a lone ~lid not proye ~ 
ga ve a lmost a s good r es ul ts 

Table 7. Percentages of rooted! 
materials. I6-inch box fram 

Glass with burlap sh. 

V a ri e ty 

1932 1D3i 

Rubel .... .. . 91.1 DO C 

Adams . . .. .. . . 97 . 7 100 . e 

C abot . ..... . . . 77 . 7 66 . ( 

The data pr cse nt ed in 'I; 
with softwood cutting·s . . \ 
tory. Th e clo se- fl ttin:g' burl 
considerably inferi or t.o the 
Obse rvat~o n s madc in th c~ 

age of harchyood cuttin g:, I 

shade wit.hout the usc of a 
w e re obtained w ith so fhyoo 
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3. The cutt ing beds on t he gro ll nd d ri ed out more quickly than t he 
suspended beds and requi red more careful wat er ing. 

4. 'I' he cutt ing trays lasted mu ch longer w h en suspended than when 
buried in the ground. 

5. T he suspended beds ,\·ere eas ier to work around than those placed 
in t he ground. 

Rooting Cuttings Under D ifferent Covering Materials-T he standard 
cover ing for blueberry propagating frames has been g lass sash covered 
w ith a burlap shade. Experimen t s were unde r taken to determine 
w hether or not the g lass sash co uld be eli m inated safely. Cu ttings 
,ve re handl ed under identical condit ions, except t hat part of them 
were covered with glass sash and bu rlap, part with a lath shade a lone, 
and part w ith a close-fitting bur lap shade a lone. 

Table 6. Percen tages of r ooted hardwood cuttings obtained under d ifferen t c overin g 
mat e rials. l€-inch box frame . G e r man peat used as the rooting med ium. 

Glass with burlap shade Lath shade alone Burlap shade alone 

Variety 

1!J32 ] n:33 1032 1933 1932 1933 

R ubeL .. . ... .. 70.0 9.5 . 0 30 . 0 77 . 5 65 . 0 97.5 

Pioneer . .. . .. . 6.'i . 0 7.'1.0 17.0 55.0 62 .5 57 .5 

T he data p resented in Table 6 show the percentages of rooted hard
wood cuttings obta ined under d ifferent covering mate ri a ls. A la th 
shade a lone did not prove satisfactory. The close-fitting burlap shade 
gave a lmost as good resu lts as the glass sash and bu rlap shade . 

Table 7. Percenta g es of r ooted s o ftwood c uttings obtained u nder different covering 
materials . I6 -inc h box frame. G erman p eat used as the roo t in g m ediu m . 

Glass with burlap shade Lath shade alone Burlap sh ade alone 

Variety 

1032 1933 1932 1933 1932 1933 

RubeL .. ... . . . 91.1 00 . 0 68 . 8 20.0 82 .2 53.3 

Adams . . .. . ... 97 . 7 100 . 0 17 . 7 30 . 0 64 .4 46 . 6 

Cabot .. .... . . . 77.7 66 .6 .') l. 1 ;:j. 26 . 6 55.5 70.0 

The data presented in Table 7 show the results of the same tes t s 
with softwoocl cuttings. Again the lath shade a lone was unsatisfac
tory. The close-fitting burlap shade gave fairly good resul ts but ,vas 
considerably in fer ior to the com bina t ion of g lass sash and burlap shade. 

Observat ions made in t hese experiments indicate that a good percent
age of ha rchyood cuttings can be rooted under a close-fitting bu rlap 
shade without the use of a glass sash. However, much better results 
were obtained with softwood cuttings by the use of the standard com-
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binationof glass sas h with a burlap shade. To be successful with the 
burlap shade a lon e requires ve ry careful attention to watering, for 
the evaporat ion of wat er takes place more rapidly t ban under the glass 
sash. 

A comparison was a lso made between ordinary g lass sash and glass 
cloth. In this test, 94.3 per cent of Rubel cuttings rooted under ordi
nary glass, while 53.3 per cent rooted under g lass cloth. The cuttings 
under the ordinary glass also rooted mor e qu icldy a nd had larger root 
systems at the end of the growing season. It is likely that th e glass 
cloth is too opaque and did not allow enough light to reach the cuttings. 

A Comparison of Different Materials Used as the Rooting Medium
In the original invest igat ions on propagation, it was found that German 
peat gave better results as a rooting m edium than various A m er ican 
peats and combinations of A m erican peat and sand. The German peat 
is a pure sphagnum moss peat that is fr ee from weed seeds and is 
nearly st eril e. It also holds large quant ities of water without becoming 
water-logged. The Amer ican peats used were of a differ ent composi
tion, contained many weed seeds, and tended to become water-logged. 

In 1933, a new so urce of American peat -wa s found that yielded mate
rial more nea rly approaching the Ge rman peat in appearance and tex
ture than a ny previously available. It -was tried in comparison with 
German peat under identical co nd itions with the result that 97.6 per 
cent of Rubel cuttings rooted in the German peat and 52.4 per cent 
in the American; 6G.6 per cent of Adams cutt ings rooted in the German 
peat, and 26.2 per cent in the A merican . A nother mixture of American 
peat and sand " 'as used in compar ison with German peat. In this 
experiment , 91.7 per cent of J\ubcl cutti ngs rooted in the German peat 
and 46.7 per cent rooted in th e III ixt ure of American peat and sand; 
74.1 per cent of Pioneer cuttings rooted in the German peat, and 59.1 
in the mixture. 

These results indicate that Ge rman peat is st ill the best ma ter ial 
ava ilabl e for u se as a root ing mec-llum for blueberry cuttings. Pos
sibly, a source of satisfactory A m erican peat will be found eventually. 
In the m eantim e, the cost of the Ge rman peat is not excess ive, since 
enough peat for 500 cuttings costs only about 50 cents. 

Building the P ropagating Frame-The box frame developed in pre
vious investigations was six feet long. 27 inch es wide, and 40 inches 
high. Results -with modi ficatiolls 0 f th is fram e -which have already 
been g ive n indica t e that a frame 16 inch es hi g h may be advisable in 
regions of high temperatures. The dimensions for length and width 
a lso can be changed to acco lllm odate glass sash of various sizes that 
may be 011 hand . For instance. storm ,,-indO\\-s ca ll he used 011 blue
berry propagating fra mes ill th e SUllllll cr. E ight -in ch sprucc lumber 
has proved a very satisfac tory building material. Pieces 2 x 2 are 
used for the corners. If the hi g her frame is used, one board ill frOll t is 
left on hinges to provide for ventilation on unu sually hot days. This 
is not required on the lmver fra m e. The cutting tray is made of 
4-inch spruce lumber w ith one-eighth inch mesh hardware cloth stapled 
on the under side. The hardware cloth has been super ior to wooden bot
toms. The cutting tray rests on braces nailed on the inside of the frame 
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eight inches from t he top. T he cu tt in g tray can be removed wi t. hout 
disturbing the cuttings, which fac ili tates handling and a lso makes the 
same frame avai lable for both ha rdwood and softwood cuttings in the 
same season. The small space between the end of the cutting tray and 
the frame can be filled w it h p ieces of burlap or paper. The inside of 
the box below the cutting tray is lined w ith tar paper, t hus preventing 
excess ventilation through the cracks and helping to ma inta in a more 
uniform temperature. After the cuttings are planted, the glass sash 
and shade are placed on top, as shown in Fig. 8. If a sash is not used, 

Fig. 8. A low box propagating frame, 16 inches high. In left 
background the higher box frames. 

the burlap shade should fit snugly around the top of the frame to pre
vent excess ive evaporation of mo isture. B urlap sim ilar to that used 
for bran sacks is most des irab le as closely woven burlap does not admit 
enough light. Details of box frame construction are shown in Figs. 
8 and 9. 

Notes on Making and Handling Cuttings-Two types of cutt ings, 
known as hardwood and softwood, are used in propagating the blue
berry. Of these, the hardwood cutt ings are more convenient under 
ord inary circumstances. The cuttings can be made and stored in the 
winter when the grower is not unus ually busy and they can be plan ted 
late in J'v:T.arch or early in April before the r ush of spr ing work. Soft-
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wood cuttings mu st he made and planted during the har vesting seaso n. 
Furthermore, the so fl\\ 'ood cuttings only become nicely r oo t ed by fall 
and require t\vo years add itional time in th e n ur se ry to prod uce plants 
large enoug h for sett i ng in t 11 e fi e lel. II arcl"woocl cuttings 'will produce 
satisfactory pla nt s in t\\'O years. Ca re mu st be taken in coll ecting 
shoot s for so fh\"ood cuttings not t o remove too many as a severe sum
mer pruning is detrimental t o m os t fruit plant s. In spit e of these 
objections, softwood cuttings are useful in propagating so m e yarietie3 
that do not root eas ily from hardwood cutting or in increasing the 
supply of plants. of som e new variety as rapidly as possible. 

Fig. 9. Low propagating frame \\ith g la ss sash and burlap shade in place. In 
front an ell1l? ty cuttin g tray and o ne filled w ith rooted c uttings. These trays se t 
in the top of th e propagating frame (s ee Fig. 8), and, bei ng movable, provide a 
vcry cO I1\" en ic nt \Yct.\ ' o( l1andlil1g cuttin gs p rior to p lanti l1 g in nurscry. 

Hardwood Cuttings-Hard\Vood cuttings arc made fro111 shoo t s pro 
duced the previous season . These cuttin gs ca n he made any tim e dur
ing the winter and are s to r ed ill m o ist pea t or sphag num m oss, or they 
can be taken ea rly in th e sp ring before growth sta rt s. \ \Tood showing 
any winter-injury should he di sca rd ed. The upper third of mo st shoots 
also is usually discarded, due to th e pr evalence of fruit huds (F ig. 10) . 
The cuttings are made about four inches in length , the lO\\"er cut being 
made directly below a bud and the upper cut just ahove another bud. 
To facilitat e handling, cuttings should he bunched 'with all the hutt s 
pointing the sam e way. B unches of cuttings can he held t oge th er con 
veniently with rubber bands. 

A tray, already described, is placed in t1le top of the propagating 
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Fig. 10. S hoo t at lef t shows \~ il1 te r InJury; b es icl e it is a nother shoot showi ng the 
ex tent of t h e inju ry. S hoo t in ce1lter und es irable for cut t ings because ot t he 
p reva lell ce of frui t bud s. S hoo t a t ri g ht illustrates best type of \vooel for ha rdwood 
cutti1l gs. At th e ext rem e r ight is a h ard wood cu tting ready for p la nti ng. 



24 MICIIIGAN SPECIAL BUU~ETIN 252 

frame. This tray is filled with German peat that has been thoroughly 
soaked with water. The peat should not be tamped or packed, simply 
smoothed off. The cuttings are placed in the peat at an angle. Do not 
press the peat around them. Plant in rOlvs two inches apart and space 
the cuttings slightly over an inch apart in the rOlv. Sprinkle thoroughly 
after the cuttings are in place. 

It already has been shown that the best result s can be obtained if a 
grass sash and burlap shade arc used over the cuttings. Ho\\'ever, a 
very good percentage of hardwood cuttings can be rooted by the use 
of a close-fitting burlap shade alone, provided careful attention is given 
to ·watering. If a glass sash is used, the hurlap shade should be kept 
on the sash at all times. 

The peat should be kept saturated. Any excess water will drain off 
readily through the wire me sh at the 1)ottom of the tray. Cuttings 
growing under burlap shade alone will require watering more f.re
quently than those growing under a gla ss sash . IVlore frequ ent waterl11g 
is necessary also in hot weather. vVat er ing is best done in the morning 
hefore the propagating frame ha s become yery ·warm. It is best to use 
Juke warm \\'ater 011 cuttings growing under glass. 

] f glass sash are used, ventilation should not be given until the cut
tings are rooted and then it should be afforded gradually. Of course, 
if a bur lap cover only is used, attelltion to yentilation is not necessary. 
] f the h igher box fram e is used, the yelltilating board in the side should 
he opened on extreme ly hot days. 

.For best success, propagating frame s should be examined every 
Jllorning, or at least on al tern ate mornings, to see that the peat is 
we ll suppl ied with moisture, and to r emove all cuttings that are dying. 
This sanitation measure is important, for destructive fungi may spread 
from the dying cuttings and cause considerable lo ss. Cuttings that do 
not appear healthy should be removed when first observed for they will 
not form roots and they are a menace if left in the propagating beds. 

Cutting beds or trays used in the propagating frames should be mov
able in order that the same frame may be used for a planting of hard
\vood c1.1ttings, followed by one of softwood cuttings. It is also very 
convenient to handle the cuttings in trays prior to sett ing in the nurs
ery. The hard\\'ood cuttings are usually rooted by late June or earl? 
July. The tray can then be removed and placed on the ground where It 
can remain the balance of the summer. Another tray can then be 
placed in the frame, fJlled with peat, and u sed for so ftwood cuttings. 

Hard\\'ood cuttings can be carried through the winter out-of-doors 
in southwes t ern I[ichigan with only a little protection. Sand is usually 
sifted over the trays, covering the peat and leavi ng the tops of the cut
tings exposed, In more severe climates, it might be a~lvisab~e to place 
boards around the outside of the trays and bank SOlI aga111st them. 
Lath shades laid over the tops would also help to catch and hold the 
snow, thereby preyellting alternate freezing and thawing. 

Softwood Cuttings-Softwood cuttings are made of the current sea
son's growth (Fig. 11) . They are best taken when the fi rst secon(~
ary growth is appearing on the n~w shoo ts. At, South I~avell, thiS 
u sually occurs early in July. Cuttmgs taken earlIer are ld(ely to be 
too succulent, while those taken later (10 not root as well and may 
form fruit buds instead of leaf buds in the axi ls of the leaves. The 
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cuttings should be three to four inches long and the cuts 1l1ade in the 
same manner as for hard wooel cuttin gs. A ll leayes are removed except 
the upper two and the upper half 
of each of these is usually re
moved to facilitate bandlillg and 
to reduce the transpiration 0 [ 

moisture. 
Crowley (5) reported that he 

had obtained good results w ith 
the heel type of softl\"ood cut
tings, but poor results ,,·ith the 
straight type of cutting. Very 
good results have been obtained 
with the stra ight type of soft
'wood cutting at South Haven. If 
softwood cuttin gs were restricted 
to the heel type, the number ob
tainable from a blueberry p lant 
would be reduced considerably. 
Also, h eel type cutt in gs are not as 
easy to make as the straight type. 

'The softwood c ut tin g s are 
planted and hanc1led in the same 
manner as the hard \Vood cut ·
tings. They are usually well 
rooted by late SepLember or early 
October. The sash and shades 
should then be removed gradu
ally so that the cuttings will drop 
their leaves and harden their 

Fig. 11, Secondary growth starting 
~ bove the last large leaf on shoot at left. 
This is the stage of growth at 'which soft 
\yoae[ cuttings should be taken. At the 
right, a prepared soft wood cutting. 

wood to some extent. For best results, soh yvood cuUings should be 
wintered in a cold pit or in a cool, moist cellar. The roots are so fine 
and are so loosely attached to the cutting that the sl ightest amount of 
soil heaving will break them. 

The following spring, the tray of softwood cuttin gs should be re
moved from the cellar, placed in the ground, and covered with a lath 
or burlap shade until the cuttings become well establ ished. The cut
tings are rather tender ,,·hen flrst removed from the cellar and it may 
be necessary to protect them from frost until they become hardened. 
Experience has shol\"11 that better results will be obtained if the cut
tings are allowed to remain in the tray a year before setting. Severe 
loss has sometimes follo\\"(,.'d the pla1lting of softwood cuttin gs in the 
llursery the spring after rooLing. 

Tubering-Tuhcril1g is a lll cthod uC propagatiull de\'isecl by Coville 
(-t-). Old ,,'ooe! froll1 onc-c luart er to all inch or more ill diCllllcier is used. 
T hi s I\"OOel is cuL inLo pieces abouL fo ur illche s long. These pieces 
are laid flat in a cutting Lray that conta ins about two a nd one-half 
inches of German peat. The pieces are then covered with peat until 
they are about one inch below the surface. These pieces develop ad
ventitious buds from which shoots are produced. These new shoots 
develop roots on the portion in the peat. The old piece of wood simply 
keeps the shoots alive until they become established. 
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This method of p ropagat ion is not a s satisfactory as by m eans of cut 
tings. It doe s, however, se rve a u se ful purpose when the plants are old 
enough to require pr uning, a s the additional wood removed can b e 
utili zed for propagation purposes. 

Growing Blueberry Plants in the Nursery-A piece of very good blue 
berry land should be se lected for the nursery so as to insur e a good 
stand of sa ti sfactory plants for se tting in permanent locations (Fig. 
12). It should be planted as soo n a s it can be prepared in the spring. 
'The rooted cuttings should be se t about s ix inches apart in rows 18 
inches apart. The plant s can be cultivated with hand cultivators and 
hoes . Ordinary clea n culti vat ion is u sually all that is required. Cultiva
tion should cease in A ug ust so that the plants will have an opportunity 
to mature properly befo r e w inter. 

Fig. 12. Bl ucoern- Ilur se n ' at Dr. K eefe 's blueberry plantation at Grand 
rUll ct ioll , -::'fich igall. Year af t er rootin g. 

Growing Blueberry Seedlings 

Blueherry see dli1lgs arc of douhtful c0 111m ercial value du e to the 
yariabi li ty in th e type of fruit produ ce d hy illdividual plants. Seedlings 
of the improved \'arictics do, 11 0 \\ '(' \'(' r, produ ce a rath er large percent 
age of plallts \\' hi ch hear iruit supe ri o r tu th e o rdillary wild Yarie ti es, 
,\\' ailah1c plants of the illlpru\'C d \'aricties arc lilllit ed in IHllllbcr and 
rather high ill pric e. l' llcler these conditioll s , the use of seedlings of 
th e i1llproved YCl ricti es of blu eherri es Illight he of value ill es tablish 
ing the plantation until s ulli c ient plants o f th e improv ed yarie ti es would 
be ava ilabl e for futur e pla11tings, though the principal u se of seedlings 
is in the selection of n e\\' yarieti es. 

If seeds of the blueberry are planted a s soon a s they are remoyed 
from th e mature fr uit , a large percentage 'will ger minate in five to 
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e ight weeks. If the seeds are removed a nd dried they are likely not 
to germinate for t"\\"0 years. Ve ry good res ul ts h ave been obta ined by 
removing the seeds from t he fr ui t a nd p lantin g at once in sm a ll trays 
of German peat. American peat a lso is apparently sat isfacto ry. The 
berries should be cut open and t he seeds removed o n a kn ife blade and 
planted on the peat more or less in clusters. After plant ing, t he seeds 
are covered with a thin layer of fi ne, sifted peat. T he t rays a r e then 
placed in an ordinary blueberry p ropagating fra me a nd wa t ered when 
neces sa ry. Germination starts in a few week s and t h e trays are left 

Fig. 13. Thc Taylor blueberry. awarcled fir st pnzc 111 State Hort icu lt ura l Society 
C'-~ Iltcst ill 1931 as bcst native high bush blueberry. Below: All thc ripe berries 
in the three elu tcrs aboyc. An early maturing variety of attractive appearance 
and exce llent quality. 
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in thc frames until carly Novembcr whcn they should be rC llloveu to 
a greenhou se where they are left until sp ring. 

T'he first two leayes appear on the seedlin gs in t hc fall a uu thcn 
g row th practically ceases until late in February when new leaves ap
pear. It is beneficial jf thc seedlings can h c transplanted into larger 
trays at thi s time. A mix tur e of equal parts of acid peat and acid sand 
is satisfactory for use in the la rger trays. The seedlings should be 
spaced about one inch apart. About l\1ay 1, the trays can be r emoved 
from the greenhouse and placed on the g round under shades. As soon 
as the seedlin gs a r e abo ut t\vo inches high they should be transplant ed 
to a prepared nursery bed ,vhich has th e sa me soil mixture as used in 
the larger trays. The seedlings should be shaded with lath or burlap 
shades until early fa ll. They can be w intered ove r in the bed without 
protection, a lthough a mulch of leaves w ill prevent so il h eav ing to som e 
extent . In the spring, they may be large enough t o plant in the fi eld 
but it is often advisable to leave them in the nursery bed another year. 

Blueberry Varieties 

The improved blueberry va ri eties being grown J11 l\1ich igan at the 
present time are largcly those se lected by Dr. Cov ille and Mi ss White 
as a resul t of the ir work i n New J er sey. Selec tions from wild blueberry 
S\\·Clmps in l\1ichigan ll ave bcen made for several years. A fcw o[ these 
show prolllisc for cO llllll crcial u se ancl a lso for brecdin g work. Thc 
Michigan S tat c Horticultural Socicty ha s spon so red two contcsts, onc 
fo r the best native hi g hbu sh blueberry of normal season. a nd one for 
the best native highbu sh blueberry of ve ry late season. (Fig. 13.) Sev·· 
eral promising plants were located as a r es ult of these contests. Several 
hundred seedlings developcd through brceding work are now in fruit
ing. Some of these show co nsiderable promi se . At prcsent, about 20,000 
cro ss-bred seedlings are in the nursery beds awaiting planting in the 
lielu. Efforts a re being made in this work t o develop varieti es that will 
ex tcnu the harvesting scason in both directions, sur pass the quality of 
som c present varieti es, a nd to surpass the habit of growth of some 
other varieties now being grown. 

The follov.ring notes on standa rd var iet ies have been compiled after 
several years of observation on their behavior under l\1 ichigan con
ditions : 

Cabot T his is the first of lhc namcd vari eties to ripen, with the exception of 
Jun c ,\·hich l,a s 11 0t becn thoroughly tested ill Michigan. T h c bush is 
low a nd spreading. It is somevvhat susceptible to f rost a nd winter injury 
Oil cold locat ions. It is nth er d ifficu lt to Dropagatc fr 0 1l1 ha rd wood cut
tings bu! ca sy from softwood cutt in gs . T he fruit is large, ships wc ll , 
Cl I] d is of exccllcn t quality. 

Adams Begil]s tn rip e I] a dav or j \\"(1 later tha i] Cabot but h as a lo nger harve s t 
i ll g seaso ll. T hc hush is yigoroll s , an upright growcr, and very produc
ti \·e. Jt is rather difficult to propagate hom barel\Voocl cuttin gs, hut rool s 
yery easi ly f :'Olll softv,·ood cuttings. T hc fruit is mcdiulll in size, dark 
hlue, fairly gooel in quality. It can be sh ipped llloderatc distanccs satis
factorily. 

Pioneer Matures 10 days to two ,\·eek s aftcr Cabot. The bush is spreading, fairly 
vigorou s, hardy and productive. Hardwood cuttings root readily, but poor 
results are obtai ned with sofhYOOll cuttings. The fruit is large, light 
blue, firm, ships wcl1 and is vcry good in quality. 
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:Matures about \yith Pioneer. The bllSh is upright , vigorous and pro
du ctive . The fruit is large alld of goud quali ty. Tlli · is a new variety and 
not much is known about it ye t under Michigan conditions. 

Ripens about two weeks 
later than Ca bot. The bush 
is upright , very vigorous 
ha rdy and productive. It is 
the easies t of the standard 
varieties t o propagate by 
means of hard \Vood cuttin gs 
a nd it also r oots fairly well 
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Fig. 1-1-. A six-\'ear-o ld Rubel bush 
carryi ng' a full crop. 

doubt wi ll bc used m ore exte 1l siv ely 
avail able. 

as SOO II as sufi-1cicnt plants a re 

Matures about with Rubel o r s lig htly later. The bush is upright, vigor
ous and productive. The fruit is large, [lOn a nd of good CJuality. This 
variety is n ew, but is attracting' favorab le comment in New Jersey. It 
appea rs to have promi se in :rvIichigan. 

Ripens abo ut with Rubel, a lthough extendi ng the season later to some 
exte nt. The bush is spr ead in g, moderately vigorous and very produc
tive. It is not difficl~lt to propagate, a lthough it roots more readily from 
hardwood th an softwood cuttin gs. The fruit is medium in size, dark, 
a nd of exce llent quality. The berries are a little soft but will stand 
sh ipp ing moderate di sta nces. This variety h as seve ra l faults which are 
offset to some extent by some good features. It probably \\i11 be g radually 
displaced by better va ri et ies. 

Three new varieties from New Jersey, June, Stanley, and Scammell , are being 
tested but not enoug h information con ce rning them is available at the present time 
to justify recommending them for p la nting in Michigan. 

Four o ld varieties, Sam, Grover, Dunfee, and Katherine, have been tried for sev
era l years a nd have been discarded. They are not recommended for plantin g ill 
Michigan. 

Pollination 

Observations on the pollination of highbu sh blu eberry va ri eti es 111 

New Jersey by Coville (4) and also by Beckwith (0) , have been inter 
preted as indicating that var iet ies of th e h ighbush blueberry are incap
able of setting sati sfacto ry crops w ith the ir own poll en. Work done at 
South Haven by Merrill (7) indicates that under IV[ ichigan conditions 
all varieties studied are capable of sett in g fr ui t sat isfa cto ril y with t heir 
own poll en (Tahle 8). 
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Tabb 8. Self pollinatic·n as indicated by two methods of testing. 
(Per cent of flowers maturing fruit.) 

Flowers 
Variety sacked 

no hand 
application 

4::;.1 

8.G 

31 . 0 
Pioneer .. , . . .. -1.9 

PoDen 
a pplied 
by hand 

8-l..'; 

80.8 

8 1. G 

91.::; 

The data sho'w that bett er r es ult s were obtain ecl by hand pollination 
than by simply sacking th e fl ow er s without applying the po llen by 
hand. lVl err ill a lso ha nd-pollinated the hl ossom s on seve ral Rubel plant.' 
growi ng in th e gree nh ouse with th eir o\\'n pollen and obtain ed a ve ry 
good set of fruit, Thi s work was dOll e in late w int er I"hen 11 0 other 
blueberri es w ere in hl oo m and J\ubcl\\'a s the onl y Blu ehe rry Yariet)' 
in the greenhouse. Carefu l Illca sur e lll cn ts h)' 1\Jcrr i11 sho \\'ed that her
ri es re sulting from self-pollin ation\nTe as large in en'ry case as those 
resulting from cross-po llin at ion. 1\ 1 err ill s tat es, "in v ic w of th e [act 
that in blu eberry hlossoms th e stigmas project co nsid e rabl y beyond 
the anthers, it see m s probahle th;tt Illcchanica l di sturban ces occas ioned 
by the vis it s of bumbl e bees and honey bees are important factors in 
securing a se t of fruit , even in self -pollination. Regardless of the im 
pOl·tance of in sec ts, how ever, it see m s cl ear that mi xed planting is not 
essential t o, or eyen helpful in, securin g a good set of fru it." 

It is interes ting to note, a lso, that a p lanting of 48 H.ubel bushes 
growing at the So uth lIaven E xperiment St a tion bore heavy crops of 
tr uit for three years with 110 other blu eberry bushes nea rer than 
two miles . , ' Y', ~' I 

From a practica l s tandpoint, the blu ebe rry g r Ol\'er need not 'worry 
greatly about provisions for cross-pollination as he \vill b planting 
several vari eti es maturing at different seasons to provide a con tinuous 
supply of fruit for th e mark et. H e can plant a great er number of plants 
of one variety, how e \'e r , i [ he wishes, and he ca n he relieved of the 
necessity of mi x ing his \'ari c ti es 10 the extent th<1.t cultnral ope rations 
are mad e mor e jmrc1el1soI1H'. 

Preparation of the Land and Planting 

In many cases, land suitabl e for blueberries is cover ed with a dense 
growth of poplar, pin cherry, so ft maple, and other tr ees and shrubs. 
Old peat bogs are usuall y full o f: s tumps and logs. Jt is expens ive to 
clear such places. It is true that the so il in the , e places is usually 
in bette r condition for blu eberry culture than the so il in som e cleared 
fields where the organic matt er ha s been reduced to a g reat exten t 
through cropping. H th e land t o be used fo r blu eberry g rowing is lo 
cated on the farm o f th e grower, he w ill have to do whatel'er clearing 
needs to be done ; b ut, if th e prospecti ve g rower is purchasing the land, 
the cost of clear ill o' is an it em th at should receive careful cons iderat ion. 
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Any land should be prepared a t leas t a yea r in advance of planting; 
newly cleared land requires a longer preparation for complete control 
of wild growth. 'The m ore thoroughly the la nd is worked befor e plant
ing, the eas ier will be th e subsequent care of the plants. 

Th e planting distance recommended for the 11 ig hbush blueberry is 
10 by 4 feet. Though clo se r spacing between rows has been used, it 
must be con idered that the bu shes eventually attain a height of six 
feet or more and spread proporti onately . Provi 'ion should be made, 
al so, fo r the possil Ie necess ity of spraying the bushes with power 
sprayer s. The blueberry plant is long-lived, many nativ e bushes being 
from 50 to 75 years o[ age. The land on which they are grown is 
usuall y inexpensiv e. Wh en all o f th ese factor s ar c taken into consider
ation, it seem s unwi se to plant at di stances that may proye t oo clo e. 

Various methods of marking out the field can be used. Any method 
that will keep the plant s in perfect alignment is sa tisfactory . One con
venient m ethod has been with a check wir e for a corn plant er, 'with the 
links four feet apart. \ Vith the two ends of the fi eld ma rked off with 
stak es 10 feet apart and in alignment, the wire is st r etched th e length 
of the field a nd l11 0yed over one spac e at a time. The holes can then 
be dug at th e int er sec tion s of the link s, digg ing on the same s ide of 
t he wire each time it is moved. This m ethod is suit ed to large fi elds 
and is much eas ier than marking 'with sled or wh eel markers. For small 
plantings, a sledl1lark<:,r would probably be more sat isfac tory . 

The plants should be handl ed so that th ey 'will not dry out during 
the planting operation. They should ordinarily be set slightly deeper 
than they had prev iou sly grown in the nursery. However, if the land 
is very wet and lik ely to be flooded during part of the growing season, 
the plants should be set o n mounds or backturrow . . 1£ thi s is done and 
if th e so il is worked to the plants to k eep them somewhat ridged, they 
can be grown on land that may flood to so me ext ent during the grow
ing season, while oth er w ise, they would be very likely to die from 
excess water. 

Cultivation 

The clean cultivation and cover crop system is recommended for 
blueberry culture in Mich igan (Fi g. 15 ). Though the crop has been 
grown without cultivat ion, especially where som e mulching material 
has been used, better y ield s and larger fruit ,,-ill be obt a in ed by good 
cultivation. 

If the blueberry plantati on is not ve ry hadly infes t ed with weeds 
and grass, practically all of the horse cultivation can be don e with the 
spring tooth barrow. Some land is too heavily covered with weeds and 
grass for this simple tr eatment and the plow or disk must be used. 
The disk should be u ed ve ry carefully, if at all, in the blueberry plan
tation, becau se the plants are ve ry shallow rooted and disking close 
to th em des troys many roots. Plowing, if necessary, should be shal
low and not ve ry nea r th e plants. 1 '0 k eep them slightly mounded, 
plowing to tIle p lants should be m or e frequent than plowing away. 

After the spring preparat ion of the so il, the plantation should be 
cult ivated abo ut once every 10 days until picking sta rt s. Cultivation 
durin g th e pick,ing seaso n is often obj ecti onable as it makes pick in g 
conditions m ore unpleasant and th e fruit becomes very dirty from the 
blowing sand or muck . A bout three hand hoc ings of th e plantation are 
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required each season. A ll cul ti\'ation should be shallow on account of 
the nearness of the roots to the surface. 
~s soon as ~he picking season is over, it is des irable that the plan

tatIOn be cultIvated and a cover crop of oat s sown. In New Jersey, 
is is common to cul tivate throughout the fa ll to keep down weeds. 
This pract ice m ig ht be hazardous in l\/[ ichi gan, w here w inter temper
atures are often more severe than in New Jersey. 

Fig. 15. Part of plantation at the South Hav2 1l Experiment Station; 
third growing season. 

The Influence of Various Fertilizers 

In 1929, a fertilizer exper iment involving 2,250 R ubel plants was 
started at Dr. Keefe's plantation at Grand Junct ion. The plants were 
growing on a soil class ified as a Saugatuck loamy fine sand; it is a 
dark-gray loamy fine sand grading into a light gray subso il. The hard
pan layer is not well developed in this particular fleld as it is in some 
so il s of this type. T hough this so il type is rated as a naturally in
ferior so il, due chiefly to acidity, poor drainage, and, in some places to 
a hardpan layer in the subso il , blueberries are very often found grow
in g natura ll y on it. The fut ure pri ncipal use of t hi s soil type in certain 
parts of l\l[ ich igan may be for blueberry culture. 

T he Rube l plants were in alternate rows, the barrier rows consist
ing a Cabot, Adams, and I-larding plants. T he rows were 225 plants 
in length and were d ivided for purposes of t h is exper iment into three 
sections of 75 plants each. The ferti li zers used were sulphate of am
monia, superphosphate, and a complete fert ilizer including these mate-
rials and sul phate of potash. Three complete rows wer e fertil ized with 
s ulphat~ of a m monia, t hree with complete fert ili zE'r, t \yO with super-
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phosphate, and two were unfert ili zed and used as checks. 'The treat
ments were alternated acro 'S the neld. The berries fro111 the rows and 
sections in each row were picked and recorded sepa rately to obtain a 
complete check on soil Yariatiolls or other yariablc ' factors. 

The first fertilizer applications '\\'ere made in 1929 when the plants 
had been in the field one year. Subsequent applications were made each 
year. Table 9 shows the data obtained for 1932 and 1933, when the 
plants were five and six years old, respectiyely. Average y ields per 
section are given rather than individual section yields, due to the large 
number of sect ions involved. Sulphate of ammonia gave poor results, 
the plants producing somewhat 1es fruit than those receiving no fer
tilizer. The applicat ion of sull hat e of ammonia was h eayi er than ap
pears, since it was made in a circle extending only as far as the plants 
did. Since the plants hal'e not yet reached their maximum size and 
cover only about one-t hird of the land, the application was really rather 
heavy. Very good results followed the use of 335 pounds of super
phosphate per acre. Good results also were obtained from the use of 
a 5-10-12 fertilizer at the rate of 335 pounds per acre. 

In 1932, three more treatmcnts were added for the purpose of ob
taining data on the use of nitrate of soda, a double amount of super
phosphate, a nd an increase of 50 per ce llt ill the amount of complete 
fertilizer. The plants used in this expe rim ent were in the same rows 
as those ill the exper illl ent already descrihecl. Parts of ce rtain sect ions 
already receiying superphosphate now received a double a mou nt ; parts 
~) f othe r sect ion s receiv ing CO)]] plcte f e rt i1 i ze r recei "ed a 50 per ce ll t 
lllcrease in applica ti on; wbile parts of sect ions receiving sulphate of 
ammonia were changed to nitrate of soda. Though the number of plants 
used is smaller, the res ult . are of interest and probably of some value 
(See Table 10). N itrate of soda failecl to show any greater response 
than sulphat e of ammonia. Doubling the amount of superphosphate 
(to 670 pounds per acre) resulted in an incr easecl y ield of 38.~ per cent 
ill 1932 and 23.4 per cent ill 1933. Increasing the a moun t of comple te 
fertil izer 50 per cent (to 503 pounds pcr acre) resulted in a n increase 
in yield of 13.4 per cent in 1932 and 29.2 per cent in 1933. Co mparing 
the cost of the additional fertilizer w ith the value of the increased 
crop, the incr ased applications were very profitable. 

Consistently satisfactory results were obta ined from the use of super
phosphate. The plants in the superpho sphate plots did not have as green 
fo liage as those in the other plots, the leaves dropped ea rli er in the fall, 
and the wood apparently matured earl ier. However, the amount of new 
wood present in these plots at the end of the exper im ent was conspic
uously larger than in any of the other plots. 

Though precise el'a luations of yield as affected by ( 1) I'(~getati\'\.~ 
growth with consequent differellce ' in llUIl1ber of blosSOI11 buds (2) 
number of blossoms per cluster (3) set of fru it (-J.) size of berries can
llOt be attempted 011 the basis ()[ the recorcls no\\' a\'ai lablc, some ob
servations may have ·ignificance. The increased yegetative growth 011 

plants receiving superphosphate or complete fertilizer has been con
spicuous and great enough clearly to affect the number of blossom 
buds. In addition, the plants receiving complete fertilizer show an 
apparent depressing effect of high production in 1933 on vegetative 
growth during that season which may have some effect on the 1934 
crop. 
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Thoug h compl et e ev idence r eg a rding the u se o f po tash alo ne is lack 
ing in these exper im ents, ther e is som e indication that it ,va s of value. 
In 1933, t h e a pplicati on of 503 pounds of comple te fertili ze r per acre 
produced the la rges t qua ntity o f fruit o f a ny tr eatm ent (Fi g. 16) . One
ha lf of t hi s a mount of fe rtili ze r , or 251.5 pounds, was super phosphate. 
Comparing t hi s a mo unt of superphospha te w ith the 670 pounds u sed 
a lone, it is evident th at a noth e r fact o r b es ides ph os phoro us wa s r e
spon sibl e fo r t h e ga in . S ince nitrogen alon e w a s cl early not beneficial , 
potash can be co nsid er ed a s being r es po nsible. It is al so a ppa rent that 
th e s ize o f th e fr uit was bett er o n th e complet e fertili ze r plo t s than on 
those plot s t ha t rece ived superph osphat e alon e. 

Apparently, the fo r ms of nitroge n u sed we re o f no va lu e. A Spu r
way (8) t es t of thi s part icul a r so il r eveal s a poss ible r ea so n [o r this. 
The t es t showed ni t r a t es p r es en t at th e r a t e o f 100 p::mnc1 s or m or e 
p er ac r e. T hi s fi eld ,vas clea r ed lll a ny yea r s ago a nd u sed fo r mint , 
onions, and oth er truck crops . It ,va s th en a llowed t o r e ma in in sod 
for a bout 15 yea r s befo re being p repa r ed fo r blueberri es . A t the time 
it was plow ed, t h e sod was thi ck a nd th ere w as a fa irly de nse g rowth 
o f low sbruhs t hat ' \' e r e t ur n ed under. T he soil\" as, ther efo r e, well 
suppli ed with o rgani c m a tt e r. The Spur way t es t shO\\'ed al so t ha t o nly 
six pound s o f phospho rous a nd eight pounds of potass ium pe r acre we r e 
present, w hi ch mig ht acco unt for t he sa ti sfactory r esult s obta ined fr o111 
th e u se of th ese t wo clem ent s. 

T he fac t th at no r esponse w as m a de by the pla n ts r ece ivin g a pplica
tion s o f sulpha t e of a mlllo nia o r nitrat e o f soda is o f inte rest a lso in 
view o f th e fact tb a t so m e iln' es ti ga to r s beli eve that the blu eberry, as 
" 'ell as o ther 111 e m be rs o f t he E ri ca ceae fa mil y , r ece iv es a yai lahlc ni tro
g en fr om a m ycorrhi zal fungu s infes ting the root sys t em . Covill e (1) 
a nd Rayner (9) have dem on stra t ecl that a mycorrhi za l fungu s is present 
in th e roo t s of the blueberry and bo th con sider ed th e r elati o nship 1")e
tween the fung us a nd t he host plant as symbiotic-thi s is, mutually 
ben efi cial. 

Th e inves ti ga tio n of Ter net z (10) w ith severa l species of cr a nberry 
and h eather, plants closely r elated t o t h e. blueberr y, led h er t o beli eve 
that th e m ycorrhi zal f un g us present in the root sys t em s of these pbnts 
had the a bility t o obt a in nitrogen fr om t h e air, Covill e, thoug h h e 
beli eved that t h e fu ngus mig h t have the ability to obtain nitrogen 
fr om t h e a ir, thoug ht t ha t th e chief s upply of nitrog en Vlas obtained 
throug h th e a bility of t h e fung us t o co nvert t he no n-available form of 
nitrogen fo und in ce r ta in k inc1 s of organi c matt er , s ll ch a s peat , into 
a fo rm ava il a hle fo r t he use of th e plan t. O ther in vestigators wo rking 
o n the m yco rrhi zal f Ull g i fo uud in other plants , particula rly certa in 
fo r es t tr ees, have al so held th e sa 1ll e th eo ry . In return fo r th e avail 
a bl e nitroge n. th e f un g us r ece i,'cs carbohydrat es ma llufactured by the 
hos t pla nt. If t h is t heo ry is co rr ec t , it might acco un t fo r th e lack of 
res ponse on th e par t of the pla nt s, f ertili ze cl with sulphate of a mmon ia 
and nitrate of soda . fo r t he p la n ts in thi s ex periment w er e g r owing on 
a so il well suppli ed ''l ith o rgani c matter. Good r es ul ts have b een ob 
t a ined by Beckwith and Covill e ( 11 ) fro m the usc of nitra t e of soda 
on t h e sandy b lu eberry so il s of New J ersey. H oweve r , the b lueberry 
soil s of New Jersey. as obse r ved by th e wr ite r , do n ot con tai n as much 
organ ic matt er as the soil in w hich the pla nts in thi s experim ent a r c 
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Fig, 16, Aboye: Typical plant 
t h is fe r t ilize r , Be IO\\': Typica l r 
of thi s respon se was probab ly 
a ttributed t o pot ash. 
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Fig. 16. Abovc: Typical pla nt in a sulp hatc of ammo n ia plot; no response to 
this fertilizer. Belo\,,' : Typical pla ll t ill :1 complete fert ili zer p lot. A large part 
of thi s r espon se was p r o bab ly ca useu by phosphorus. SOll1e r espo nse may be 
attributed to potash. 



Table 9. Results of the application o f various f erl:ilizers to blueberry plants , five a nd six years old , 
growing on a Saugatuck loamy fine sand. 

1932 1933 

Treatments A verage y ield 
A ve~f'bee:;.y~~ber 

A verage yield A yerage number in quarts in quarts 
per section of per sec tion of of berries 

per qu a rt per quart 75 plants 75 plants 

Sulphate of Ammonia- 100 pounds per acre . . .. . (9 sections) 127 884 183 951 

Superphosphate-335 pounds per acre . .... (6 sections) 217 1022 243 891 

Complete Fertilizer-335 pounds per acre . .. .. .. .... . ..... . .... . . . . (9 sections) 246 1012 274 792 

Check.... ... . . ..... . ... . . ...... .. . . .. . ... .. .. . . ...... . (6 sections) 167 ()(j8 197 915 

~ OTE:- The complete fertilizer was home-mixed according to the following formuhL : 
Olle-fourth- 20.56 % sulphate of ammonia 
One-fourth-48 % sulphate of p otash 
One-half -20 70 s uperphosphate 

Table 10. Results obtained from the use of nitrate of soda, inc reased a mounts of superphosphate, and sulphate 
o f potash o n blue berry p lants. 

1932 1933 

Treatments A verage yield Average number 
of berries 
per quart 

A verage yield A verage number in quar ts 
per section of 

75 plants 

Kitrate of soda- 118 pounds per acre .. ... ..... .. ....... . . ... ........ .. 1 (3 sect ions) 132 

Superphosphate- 670 pounds per acre . . ... .. . .. .. . . .... . ... . ....... . . .. 1 (2 sections) 300 

Complete fertilizer-.5 03 pounds per acre ..... . . .. . . .. . ... . . . . ...... .. .. 1 (3 sections) 279 

Check .. ... . . ........ .... .... ....... .. . .. .... . .......... . ........... 1 (2 sections) 170 

904 

1031 

906 

1002 

in quarts 
per section of of berries 

75 plants per quart 

182 845 

300 1012 

354 900 

198 1015 

NOTE:-Th e sections actu all y included 37 plants but the yields were computed on the basis of 75 plants in order to 
The n it rate of soda contained 16 % nitrogen. 

compare with data given in Table 9. 
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growing. Chandler and ]\/[ason ( 12) also have reported good r esult s 
from the use of sulphat e of ammonia on the lowbu sh blu eberry in 
]\/[aine. This re sult might be expected on the light sandy so ils on which 
10\vbu sh blu eberri es co mmonly grO\v . 

The influence of the various tr eatm ent s on the size of th e berries 
cannot be considered as of great importance, 'with th e po ss ible excep
tion of th e double application of superphosphate. In thi s instance, there 
see m ed t o be a dehnite tendency to produce smaller ber ries. 

It is tru e that the data ob tained in th is experiment apply only to one 
type of blueberry soil. ]\![any of OUf natiye blueber ry s\yamps a r e on 
peat so il s and many of the new pl a ntings in the State are being made 
on those soi ls. Detailed exper iment s on th ese so il s have not been com
pleted. Very good res ult s have been obta ined ill a nati ve planting on a 
peat so il with the u se of 250 pounds per acre of th e complete fertili zer 
used in the experiment at Gra nd Junction. 

Based on present knowledge of condit ions in ]\,iich igan, it is recom
m ended tentatively that a mix tuf e of 350 pounds of superphosphate 
and 150 pounds of sulphat e of pota sh per acre be used o n mature high
bush blueberry plantations growi ng on sanely so ils well supplied with 
organic matt er. It is possible that co nsiderably m ore potash could be 
used to advantage on peat so il s. If th e sandy so il is deficient in organic 
matter, a r esponse mi g ht be obtain ed from the addition of 175 pounds 
of nitrate of soda per acre. ] t is beli eved that nitrate of soda should 
be used in preference t o sulphate of ammonia. The amount s t o be used 
on young plantings should be r educed proportionatc1y. 

The Influence of Various Pruning Treatments 

The highbush blueberry is naturally ye ry prolific, provided growing 
conditions are sat isfacto ry. The average plant, a ft er it is well in bear
ing, develops far more fruit buds than arc necessary t o produce a crop. 
If all of these buds a rc allowed t o r emain and no h ost o r other adverse 
weather cond iti on thin s t he crop, the plant will produce a large number 
of small berries. Large size is imperative in fancy blueberri es. In the 

Table 11. Results obtained from different kinds of pruning of Rubel bushes in 
their fifth and sixth seasons. 

Treatlllen L 

Fine wood remo\'ed . .... . 

Fine wood removed and abo ut olle- tlt i n1 of 
old shoots h eade([ back on e-th ird . ... 

Fine wood rnmoved anrl abollt one- thin! of 
old shoots headed I);wk ~ r ve r('ly .. . 

( 'heck- No pruning- .. 

] D::32 

Avera,~e 
vield in 

q l lMj s p e r 
bll S ll 

2 . Gl 

] . ():l 

~ . () 7 

:l . l ;' 

A ve mge 
nlll1lher oI 

berri es 
11e r (jII<Lrt 

1 ,01;") 

8iFi 

sn>-i 

] ,:lPo1 

]0::33 

Average 
y ield in 

(jil<lrt~ per 
bu sh 

2 . 3·1 

:3 . 0t 

2 .1 >-i 

1.77 

Ave rage 
11IImlle r o[ 
hf)r rie~ 

p er q lI iL r t 

77;") 

Po i !) 

:-n 7 

7(-iJ 
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opinion of Bed.::\\, ith a nd Coyill e ( 11 ) based o n th e ir experie nc e in Ncw 
J er sey, pruning is the larges t s ingle cultural factor in producin g fancy 
fruit. 

The blu cber ry produces it s fruit on the yr.eviou s season's ~Towth. 
Observa ti on ha s indica t ed that th e bes t fnllt I S produced o n v Igorou s 
shoots. U nl ess so 111 c pruning ha s been done , the ' new growth becomcs 
very finc and b ush y in appea rance. Thi s fm e ,vood produces a large 
number of small berries. 

In 1932, a prunin g ex perim e nt wa s started 011 fi ve-yea r -old Rubel 
b ushes. Fo ur p lots of 10 plants eac h \ye re laid out as (ollows: 

Fig. 17. A, Five-year-o ld Rubel p la nt before prunin g. B. Sam e af t e r p runin g, 
which consi sted la rge ly of remov in g t h e flll e ,,"ooel t hroug h out t h e p la nt. 

1. The fine \\'ood that had acc ulllulat cd in the ccnt e r and around the 
ba se of the bu sh was r em oved. No h eading back was done. 

2. T he fine ,yood was r em oved and one-third of th e old shoots were 
head ed back about one- third th e ir length. 

3. The fine ,\ood was H' 1110\'ecl and ahout on e- third of th e old S1100 t s 
,\'CTe h ea ded back to within a few inch es o f th e ground. 

4 . T hi s plot \\'a s used as a check, no pruning bcing gi ve n. 

T bc data obtain cd fr o lll thi s cxperil1lcnt ar e S h O \\'11 in Table] 1. Dur 
il1g the first year o( the experilll ent, the check l~l o t produ ce cl th e larg
es t y ielcl. TllOugh th e y ield was large, th e b errI es ,\'e r e much sm a lle r 
than on allY of the p run ed plots. 111 fa ct, th ey w cre t oo small t c: be solcl 
as fallC Y fruit. In E):33, the check plot produced th e lo \\'cs t YIeld, due 
to th e -fad that the plants had o \'C r -proc1ucecl th e pr ev io us year and 
relatively few fruit buds\\'ere produced for 19:3 3. Apparelltl y, th e 

TIlE CU LTI VAT IOl' 

pruning g iven in the third 1 
about onc-t hi rd of th e olel ~ 
,,'as too severe , as th e tot 
lo,,'er than for the other pI 
growth from th e old shoot: 
than from tho se cut less se 
was remov ed but no heaclir 
thc t,,'o Yea r s. HQ\yeyer, ( 
done the -supply of vigorol 
y ear ,\'ith thi s type of pruni 
~ncli cate that the type of prt 
fi ne wooel was r emovcc\ ar 
m ode ra te ly each year S h Oll 

huit o \' er a long per ioC\ of 

Fig. 18, A. Six-year-old Pione 
T h e fi n e \\'ood and some of the I 
spreadi ng type w hile H.ub c1 gre 
pruning about the base to force 
of the so il. 

Two type s of g;ro\\,th arc 
yarieties. H uh el, (or iu stanc( 
Pioneer is a ] 0\\" sp reading 
mor e con\'c ni ent to care f( 
cffort should be made \\, hil , 
force it s g ro \\,th uj)\\ a rd hy 
hack th osc that a re sprcadil 
h eaded back to sid e branchc 

It is unli]\:cly t hat prullin f 
three years af t er planting, , 
ing this period hecau se the ]l 

iruit hud s, , \fter the third O J 

systematically and thorough 
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pruning given in the t hird plot, where the fine wood was removed and 
about one-third of th e old shoots \yet;e cut back n ea rly t o the ground, 
\\"as too severe, as the total y ield for th e two years was som ewhat 
lower than for the ot her p lots. T here was less re sponse in n ew shoot 
growth from the o ld shoot s that \vere cut back nearly to the ground 
than from those cut less severely. T h e fir st plot, \vher e the fine wood 
\vas removed hut no heading back was done, made a good r ecord for 
the 1'1\"0 years. HO\yeyer, d ue to the fa ct that no h eadin g back was 
done th e s upply of vigorous new wood w ill g radually dec r ease each 
year ,,"ith tbi s type of pr uni ng. T hi s exper im ent and other observations 
indi cate that the type of prunin g given in the second pl o t in which the 
fin e wood was remov ed and pa r t of the oldest shoot s h eaded back 
moderate ly each year should m a int a in sat isfactor y y ields and s ize of 
fr uit o \'cr a 10ng period of yea r s. 

Fig. 18. A. Six-year-old Pioneer bt: sh before prunin g. B. Same after pruning. 
The fine wood and some of th e lowest bran ches have been r em oved. Pioneer is a 
sp r eaciin g type while l~ubcl grows upright. The sp reaciin g typ e requires m ore 
prunill g abo ut t he base to fo rce g rowth upvvard a nd keep the lower branches out 
of the so il. 

Two types of gTo\\lh are cOl11 m o nl y shown by different hlueberry 
va ri et ies . Huhel, [or in stance, is a tall, upri g ht growing hush (F ig. 17 ). 
Pi oneer is a 10\\", spreacl ing hu sh (:r ig . 18). Thc upri g ht type is llluch 
lll orc con\Tnicnt to ca re for ill almost a ll cultural operati ons . An 
effort sho uld be made ,,· hil e prunin g the spreading type of bu sh to 
force it s grcnd h u])\\"ard hy r em ov ing the lowest bra nch es and heading 
hack th osc that are spreading o ut t oo far. These bran chcs should be 
headed back t o side branches th at tend t o grow up rath er than clown. 

It is u n likel y that pruning "will be n ecessary or profitable the first 
three years after pla11ting. There is littl e danger of ove rbea ring dur 
ing this period hecaus e tIl(' pla1lt is yigorous alld not oversupplied w ith 
fruit hud s .. \ ftn the third ()r fourth ye ar, prU1lillg w ill ha\"C t o be done 
systc mat ica ll y ;[1](1 th()roughl y if fallC Y blu ebe rri es are t o be produced . 
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Fruit Thinning 

Frequently, blueberry bushes set too h eavy a crop, particularly if 
they are not ,veIl pruned. It is necessary, then, to thin the crop. This 
is done with hand pruning shears. It is difficult to tell exactly how 
much fruit to remove but a reasonable balance bet,veen leaves and 
fruit should be the object of the thinner. The thinner can become 
overzealous and reduce the crop rather easily. 

Harvesting and Marketing 

'The first berries hOlll the improved varieti es of blueberries are 
usually harvested about July ]0 in the yicinity of South Haven. The 
picking season continu es until about A ugll st 20. T he berries hang on 
the bushes exceptio na ll y ,\·ell after maturity, so that it is not neces
sary to pick as freq ucnt ly as is required w ith most small fruits. Pick
ing once each week is usually often eno ugh. 

Picking should be done carefu ll y. The picker sho uld remember that 
he is handling a fancy product and that the consum er expects to receiYe 
clean, sound fruit of: good quality. Ca re should be used to pick only 
ripe berries, fruit sti ll hav ing a redd ish hu e is vcry sour. Each picker 
should have a carrier holding fOllr boxes. He should pick into a small 
pail holding abo ut two quarts and tr a nsfer the herries trom the pail 
to the boxes. Sticks. lea \'cs, and sa nd can he eliminated in the trans
ferring operat ion. The p icl.;:er should also he requ ired to pick each bush 
cleanly so that 11 0 overripe ])erries\\·i11 he left for th e next picking. 
See p. 43 for the importance of clean picking in the control of blue
berry maggot. 

Records show that tbe average picker will pick from 30 to 40 quarts 
of cultivated blueberries in a day of about eight hours. The maximum 
turned in by any picker ,,'as 60 quart s in one day. The price paid to 
pickers varies w ith the year and the picking condit ions. During 1932 
and 1933, the average price paid per quart during the height of the 
season was five cents. As high as 10 cents a quart has been paid for 
the last picking, when the berries were scarce. Us ua lly, however, the 
price obta in ed for these late berries is sufficiently high to justify the 
extra cost of picking. 

The berries should be delivered to a central packing shed where they 
can be prepared for shipment. The person in charge of the packing 
shed should keep a card ul check on the pickers to make certain that 
they are bringing in clean fruit. T he fo ll owing method of preparing 
fruit for shipment bas been used successfully at the So uth Haven Ex
periment Station. 

The American ventilated 16-quart crate has been used. The quart 
boxes have turned corners to keep berries from slipping out or hom 
being crushed in the corners. The boxes are filled round in g full. A 
piece of No. 350 plain, transparent cellophane, cut n ine inches square, 
is then placed over the top of the box and forced down around the 
edges by the use of a square frame that fits over the top rim of the 
box, something like two elllbroidery rings which overlap each other. 
This frame holds the cellophane in place until it is fastened do\vll with 
a 1larrow band of sticker tape_ /\ gUll11llcd lalwl is then placed in the 
upper left hancl corner of each lJox. 0 11 this lahel is IJrinlecl, "Jlllj)rovecl 
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Blueberries, South Haven Experim ent Station, South I-laven, Michigan". 
The boxes are then placed in a crat e and made ready for shipment (See 
cover ill ustra tion). 

Var iou s other types of packages a nd packs have been tri ed, includ
ing differ ent types of wooden and cardboard crat es, cardboard quart 
boxes, but the buyers have p referr ed the m ethod of packing described. 

Yields and Prices 

Records of the improved va ri e ti es growing on a very good s it e 
show that the following y ield s we re ob tained : 

Second year . ... . . .. .. .. .. . 25 quarts per acre 
Third year . . .... . ....... . . 100 quarts per a cre 
Fourth yea r . 0 •• ••• • ••••••• 1,000 quarts per acre 
F ifth year .. ..... .... . .... 2,000 quarts per acre 
S ixth year .... .. ..... .. . . . 3,000 qua rt s per acre 

Blueberries require from e ight to 10 yea rs t o r each full production. 
Planta ti ons located on good so il , \ve ll protected from fr os t and prop
erly managed sho uld ultimately y ield between three a nd four thousand 
(luart s per acre. T he average y ield of a large number of plantations, 
growing under a w id e range of co nditi o ns, w ill natura lly be smaller. 

The improved va ri et ies bave so ld in r e~e nt yea rs fo r an average 
price of approximately 30 ce nt s per quart, w holesale. Thi s is slig htly 
more than twice as much as wild blu eberr ies solel for at the same time. 
Jt must be r em emberecl , howevc r , th at only a small quantity of the 
improved blueberries are be ing offe r ed for sa le at the present time. 
\i\1hen production becomes heavier , prices natura lly will go down. Even 
at a so m ew ha t lower pr ice, blu eberry culture, under proper conditions, 
should provide a sa ti sfactory return on the cap ital and labor invested. 

Insects 

Phipps (13) reported the collection, by himself and others, of 292 
species of insect s on the blu eberry a nd huckleberry. A few of these 
\\-ere of economic importance in the lowb ush blu eber ry areas of l\/[a ine 
where m os t of th e coll ection s were made. These included the blueberry 
maggot, blu eberry thr ips, certa in cutlvo rm s, m easuring worms, and saw·· 
flies. Of these, the blueberry magg ot is con side red the most ser iou s 
pest w herever blueberries a r e grown in the northern U nit ed States. 
This insect has been a se ri ous pest on the blueberry in the ea ste rn 
stat es for many year s. Though M ichigan ha s ba d a light infes tation for 
several years, it was no t until 1932 that they beca m e plentiful enoug h 
in many parts of the S tat e to require ser ious attenti on. 

J3lueberry maggots arc the lar vae o f fl ies. \ l\1 hen in fes t ed, berries 
drop to th e ground, the maggots wrio-gle out , burrow in the so il and 
remain th er e until the fo llo\\' in g year, w hen t he berries arc again ripe. 
At that tilll e . th ey change to :fli es a ga in , emerge a1ld lay eggs in th e 
r ipe berri es [or the next ge nC' ration. The hlu eberry maggot fly ca n
not insert it s eggs into the fruit until it is fully r ipe. As a consequence, 
overripe fruit is more likely to be infes t ed . Maggots have not been 
found ill culti vat ed blu eberri es which are picked as fast as they ripen. 

\¥ o rking in the lowhu sh blu eberr y areas 0 f C<1.s t e rn }\If ai ll e, Lath rop 
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and McAli s t er (14 ), Un it ed States Department 0 f Agricultur e, found 
that the maggot could b e contro ll ed by two applications of calcium 
arsenat e dust applied at the rat e of from six to seven pounds per acre, 
the la st application being made t\vo \\reek s befo r e harvest ing. Th is 
tim el i 111 it is variab1 e, hmvever, c1 epeilcl ill g on loca l rai n fa 11. These 
recomm endation s appli ed only to fruit u se d for ca nning whe r e any po s
s ibl e arse nica l res idu e wo uld be r emoved in was hin g th e fruit prior 
to canning. S in ce practically all of 11: ichi gan's blu eberr y crop is so ld 
on fr esh fruit mark et s, t h e poss ibility of a r se ni cal residue needs con
sideration . 

In 1933, one hush was dusted once, a nother twice, a nd another three 
times with calc ium arsenate . The flnal appli cation was mad e n ine days 
before the berri es were harvested. Th e berri es from each bu sh were 
picked and sent to the chi ef chemi st of th e State Depa r t m ent of Agri
culture for analy sis . Part of th e berr ies we r e un\\,as11ec1 a nel part were 
washed and dri ed befor e shipm ent . T he da t a obt a ined sho w that in 
every case the lllHva sh ec1 fr ui t had an arsenical residue greater than 
.010 gra ins of arsenic tr ioxide per po und of fru it (Table 12). The 
wash ed fruit had an arse ni cal r es idu e helow t ha t tolerance hut the 
shipping and eat ing Cjua1iti es of the fruit were mu ch in fe ri or to tho se 
o f the unw a sll ecl fru it. 

Table 12. Arsenical residue ' on Cabot blueberries after dusting with calcium 
arsenate for blueb~rry maggot control, 1933 . 

N umber of applications 

One . . . . 

Two .. . . . 

Three . . .... . . 

Pounds of 
calcium arsenate 

d ust u sed 
per acre 

6 . 7 

17.4 

28.(} 

Grains of 
arsenic trioxic1e 
present before 

washing 

. 013 

. 014 

. 016 

Grains of 
arsenic trioxirle 
pnsent after 

wa,shin g 

.004 

. 004 

.OO(} 

(Analys is mad e hy V," . C. Geagley chi ef ch em ist, Mich igan S tate Department of Agriculture.) 

At the present time, the use of calcium arsenate dust for the control 
of the blu eberry maggot cannot be recommended in M ichi gan for the 
following rea sons. 

1. }\I[ost 11ichigan blueberries are pi cked from w ild areas that are 
not suit ed to the application of: sprayin g and du stin g materia ls. 
This is particularly tru e of the hi ghhu sh blu ehe rry s\yamp s, 
lll a ny of which a re a lm ost impassahle. 

2. It is necessa ry to make th e du s t a ppli ca ti o ns so ll ear the har 
ves ting season that th e fruit is lik ely to be conft scated for 
ha ving excess arsenic. 

3. The amount of calciulll arsenat e du st per acre r ecomm ended fo r 
each application is so small, s ix to seven pounds, that there is 
a great po ss ibility o f too h eavy appli cations on some b ush es. 

4. Wash ing the fruit apparent ly impair s both it s s11ippin g and eat 
ing qualit ies. 
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Pre\" io us m ention ha s bee n made of the fac t t ha t the bluebe rry mag
go t fly cannot inse rt it s eggs into th e f ruit until the fr uit is fully r ipe. 
This fac t offe r s a n excell ent oppo rtunity to combat t hi s pes t by careful 
p icking a nd so rtin g" Thi s m ethod of control has been u sed success full y 
in t he c ulti va t ed blueberry fi elds of :t\ e \\" J ersey . T he fo llo \v ing sug
gestio ns for avo iding maggo t s a r e m ade. 

1. P ick frui t by hand as cleanly a nd as ofte n as p rac ti cable. S uch 
p icking m ethods a s the u se of blueberry ra kes a nd ba t tin g t he 
berri es off th c hushes are based 0 11 a llO\' "ing a s many berr ies 
to r ipen as poss ible before harvest ing. T hese m et hods sh o uld 
bc d iscont inu ed, o ther w ise infested fr uit \\"ill a lmost cer t a inly 
be ha r vested. 

Syste m at ic p ick ing of a ll b lucberry area s is hig hly des irabl e_ 
Often \\"il d blueber ry a r eas are p icked at such infreq uen t inter
vals that overr ipe be r r ies are l ik ely to be incl ud ed. 

The be r rie s s houl d he sorted ca r ef ull y hefore pac ki ng. ,-\11 oyer
ripe and m isshapen berri es sho uld be r emoved. Bury deeply 
or burn all soft berr ies sorted out. 

O\'"11('rs of hi g h hush blu eberry s\yal11ps \\"ill find it profitahle to clean 
o ut cOll1pet ing br ush a nd trees, prun e t he bluebe r ry bu shes , a nd open 
paths or roads. Bes ides mak ing -co nditions much more s uitable for 
clea n and tho ro ugh picking, a dec idecl il1crease in yie ld and quality of 
fruit ,,-ill he obta ined. 

Cut,,-o rllls h<l.y e hee n r epo r t ed by Phipps (13) as dcstructi\T to the 
lmdHlsh blueberries of :\Iain e ill certa ill Years . They are not knO"'.'11 
to haye ca used a l1~ " damagc in tb e cultivated plantat io ns or ,xild high
hush hlueberry s\,-amps ill _:.'vlichigan . Cut,,-o rms hay e causeci some clam
age early ill the sp ri ng to rooted c llttill g:-i :-iti ll in trays that were placcd 
O ll the g round o,'cr winter. 'They ha n.' he(,11 cas il~- cont ro ll ed . ho,,"cYer, 
hy the us e 01 poisoncd bran-bait. The bait is 50\Yll a round the cuttings 
ill the e,-e lli1lg. One application is usually sufficient, although an addi
tional application is so metim es necessary . The form ul a for the bran
ha i t follo,,"s. 

:20 po unds \\"heat bran 
1 pound ,,,hit e arsenic 

I"~ gallon ch eap molas ses 
2 o un ces amyl acetate of good grade (hanana o il ) 

"\ \ " a ter t o 111 oi sten 

The arsenic and mola sses can be di ssoh-cd in nyc o r six gallons of 
\'-a ter. Stir thorough ly into th e bran and add eno ugh ,,-ater to make 
the bran s uffici ently sticky so that it will tay in small lumps ,yhen 
50\\"n . Add the banana oil jus t befor e u s ing. E':eni ng is the he st time 
to apply th e bait. 

Diseases 

Though a fe\y d iseases of m inor importance 11 a \"e bee n reported on 
the blueberry , only one has bee n of any impo rtance in ::\,I ich igan. 
Crovv n-galL w hich a ttack s a la rge number of d iffe r en t k inds ot p lants, 
includ ing many impor t a n t fr ui t plants. has cau sed the loss of a fe,\, 
plants each year in t h e culti,-ated blueberry plantat ions of the S tate. 
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The disease u sually doe s not appear until the plants a r e from t\V O to 
five years old. It s presence is first indicated by the premature d is
coloration of the foliage in the summer. Healthy plants normally have 
dark-green fol iage at this t ime. ,yh il e the d iseased p lants have foli age 
o f a reddish hue. ~-\ s the di sease hecomes ,,'or se, the leayes becom e a 
y ello\vish-brown, and som e defoliation occurs . D igging around t he 
c rm\7n of the plant ,yill u sually reyeal the galls . The only control for 
this disease is the prompt removal and destruction of all infected plan t s. 
Crown-gall can becom e ver:' serious in the blueberry plantatio n if the 
removal of infected plant s is delayed or neglected. 

At least two n ew disease s have been discovered recently on blue
berries . Just how se ri ou s the se ,,·ill become remain s to he seen. T hough 
the blueberry plant is com para tively free from seriou s di seases a t the 
present time, the prospective grower should not get the impress ion 
that this condition will ahyay s exist. The history of other fruit s brought 
from the wild to a cultivated state show s that eventually ser iou s dis 
ea ses have been encountered . Thi s may b e true of the blueberry. 

The Maintenance of Wild Blueberry Plantations 

Scattered over the southern part of :Michigan are many ,yd el h igh
bush blueberry swamps. The yaIue of the fruit produced in th ese pla ces 
amount s to many thousands of clollars each vear. Almost invariably 
however, the pla-nts haye been allmyed to shi'ft for themselves. T he 
removal of competing tr ees and shrubs, pruning. or the application of 
fertilizers apparently have never been considered to any extent. In 
order to test the yalue of some of these cultural practices in ,yil d blue· 
berry plantations. some cooperative experiment s were conducted in t he 
Charle s DeI-Iaven plantation near Bangor. 

The plant s in th e D eHaven plantation are growing on ray\, m u ck 
o r peat. The plant s tak en from ordinary ,yild stock were plant ed be·· 
tween 30 and 40 year s ago. They have made a reasonably unifo r m 
growth. A few y ear s a her planting. competing yegetation such as soft 
maple and pin cherry ,,,as allowed to grow and in 1929. ,yhen th e ex 
periment was s tarted, th e soft maples and pin cherries w ere very lar g e 
and in som e instances had caused the death of many blueberry plan t ~. 
(Figs . 19 and 20.) Five experim ental plot s laid out in thi s pl antation 
we r e treated a s fo11mys: 

Plot ~-\ . 

Plot B. 
Plot C. 

P lot D. 

Plot E. 

(324 plant s) 
(315 plant s) 
(330 plant s) 

(431 plants) 

(428 plant s) 

::\0 tr eatment. 
I{emoyal of competing tree s and shrubs. 
E emoval of competing trees and shrubs plus 

a moderate thinning out type of prun in g. 
Ee moyal of competing tree s and shrub~ pl u s 

a hea"y dehorning type of pruning. 
Re11l0yal of competing tr ees and sh r ub plu s 

t he application of 250 pounds pe r acre of 
a complete fertilizer. 

The plots were laid Oll t a nd records taken on them for h" o yea rs, 
1929 and 1930, before t he t reatments ,vere started. This ,,,as done to 
make certain that th e che ck pl ot could be compared fairly with the 
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Fig. 20. \Vilcl blueberry pIa 
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1na 1l1 . 
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Fig. 19. Pin cherry and soft maple trees taking possession of a wild blueberry 
swamp. Unless these are removcd, the blucberry plants will die . Compare with 
Fig. 20. 

F ig. 20. \Vild blueberry plants kill ed by thc comp ct ltlon of pin cherry and 
sof~ mapl e. At onc time thrifty blueberry plants grcw whcrc olll y st ump s rc
lnaJll. 
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Fig. 21. vVild b lueber ry pla nt s afte r rece ivin g a th innin g o ut type of prunin g, 
which increased y ields to some extent besides g reatly improving picking con
d itions: Th~se plants were p lanted in rows a~ut 30 years ago. '1 he p1':lnts were 
of na tI ve wIl d stock se lected at ran dom , and , a few yea rs a ft er pla ntll1 g, were 
a llowed to g r ow wi ld . 
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o ther plots. This precaution ,,,a s taken du e to the yariability of the 
,,, ild plant material. 

The treatments w ere start ed in th e spr ing of 1931 and continued 
th rough 1933. The total average yield per plant in the check plot dur 
ing this three y ea r period was 5.22 quarts. The soft maples and pin 
cherri es became so pl entiful and large during the tim e of the experi 
ment that the plant s ,,-e re suffering seyer ely from the competition. 

The total average yield per plant in Plot D was 6.01 quarts, or an 
increase of .70 quarts over th e check plot. Since ther e ,,-e r e about 
1089 plants per acre in thi s p lantation , this increase in y ield would 
a mount to 860.31 quart s pe r acre. Assuming an average price for wild 
blueberries durin g thi s period of 15 cents per quart , the t o tal value 
of this increase in y ield for the three-year period ,,"ould be $ 129.04. 
F iguring labor at 30 cents an hou r, the cos t of clearing an acr e s imil ar 
to P lot B ,,"as $26. 14, leaving a n e t profit of $102.90 per acre for the 
t h ree year per iod over the ch eck plot. 

The total average y ield per plant in Plot C was 6.52 quart s, an in 
crease of 1.30 O\-e r th e ch eck plo t. (F ig. 21.) On a n acreage basis, thi s 
wo uld amount to an increase of 1,415.70 quart s, va lu ed at $212.35. T he 
cost o f removing th e compet ing vegetation, pruning the blueberry 
h u she s, and r em O\- ing the prunings fr o m an acre such a s P lot C would 
be $58.80, leav in g a n et profit for t hi s treatment, a bove the check , of 
$153.55. 

The p lants in P lot D, which received the dehorning type of prun
ing, p roduced a t o tal average y ield per p lant o f 1.7 quart s, a r educti on 
of 3.52 quart s below the check. (F ig. 22.) On an acr eage basis. the 
total loss in quart s per acre in thi s plot 'would be 3,833.28. valu ed at 
$574.99. To this loss in crop would al so hav e to he added th e cos t of 
t he de horning pruning which amounted to $55.54 an acre. The total 
loss, therefore, du e t o th is dehorning type o f pruning fo r th e threc
yea r pe riod of th e experiment ,\-oul d he $630.53 pe r acr e. 

The total average y ield per p lant in P lot E ,,"as 8.21 qua rt s, all in 
crease of 2.99 above th e check:. On an acreage basi s, thi s ,,"o uld a m ount 
to an incr ease of 3,256.11 quart s for the three-year period valued at 
$488.42. T he fert i Ii ze r ,\"a s a 5-10-1.? alla l)' s is and ,,, as a pnl ied :year 1;
at th e rat e o f 250 pounds per acre. Th e cos t of the ferti li ze r for the 
t hree yea r s plu s the cost of re m oving the co mpeting vege tat ion ,,·a-.; 
$41.14, leaving a n e t profit for this treatment over t h e check of $447.28. 

Counts made at each pickin g on the numhe r of berri es per quart 
:;; howed that th e differe nces ,\"e r e not sig-n ili cant for allY of th e treat 
ments. T hi s corroborate s o th er obse n "at ions t hat w ild blueberri es shm'.
but slight increases in s ize du e to ordinary cultura l tr eatm ent s. The 
increa sed y ield obtai ned t hrough p runing. cultivation , and th e u se of 
fe rtilizer u suall y offset s any increa se in the s ize of the fr ui t. F ruit 
thinning, provided the bush is overbea ring, ,,-ill in crease size to som e 
extent. 

T he following conclu s ion s ca n be dra'Y11 fro m this expe rim ent : F ir st , 
t ha t the removal of competing trees and shrub s ,vas beneficial. Sec
ond, that a moderate thinning out type of pruning ,,-as a lso bene ficial. 
hut that a h eavy dehorning type of pruning r educed y ields greatly. 
T hird. that the application of a compl et e fert ili zer ,,-as very profitable. 
It might even appear that the removal of competing vege tation and the 
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use of fertilizer a lon e need be u sed and that pruning is Ulln ecessary . 
:Moderate pr uning is necessary, however, to remove dead wood, the 
oldest "\"\'ood. branches that are close to the gro und, a nd those that are 
too high. Pruning a lso make s clean picking much eas ier. thus aiding 
in t he control of the blu eberry maggot. There can be littl e doubt but 
that owners of wild blueberry plantations w ill find it profitable to put 
these practices into effect . 

Fig. 22. In foreg ro llnd , ,yi ld b lueberry plants that received a dehorning type of 
prunin g. This was entirely too severe, g rea tly red ucing y ields. 

S ummary 

The blueberry is o ne of o ur most prOmlS1l1g natiye fruits. An abun
dance of wild fruit, ho"\\-ever, delayed the gro"\ving of blueber ries under 
cultivation for many years. S ince the supply of "\y ild blueberries is no 
longer adequate to meet the demand, con siderable int eres t in gro"\ving 
blueberries under cultivation has developed in recent year s. 

The early invest igations of Dr. F. V. Coville, G nit ed States Depar t
ment o f Agriculture, regarding the soil requirement s of the blueberry 
and his work in deyeloping varieties with fruit of large s ize were of 
great importance in developing the cultivated blueberry industry. An 
other early pioneer in this work was Miss Elizabeth \Yhite of \Vhites
bog. N. J. Some of the importa nt yarieties nm\' being grO\\' ll were 
selected by ::\Ii ss \ iVh ite . 

:i\1ichigan probably has more land suited to the culture of the high
h ush bluebe rry than any o th er state in the middle ·west . The southe rn 
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par t he Lo\\'er Penins ula has many area s , uit ed to the gro\ving o f 
he hiahbush blueberry. \vhil e the r emainder o t the State ha s large 

a reas o f \\' ild Imvbush blueberries , 
In .' e lecting a location for gro\\' ing the hig'hbu sh blueberry. care 

sho uld be llsed to keep \\' ithin the area s that are kno\vn to be suitable . 
::\1a rke ts . tran sportation facilities. and populati on sufficient to furnish 
p ickers are al so important factor s to be conside red. 

T he blueberry plant is yer)' exacting \\' ith regard to it s soil require
m ents .. The soil mu st be very acid. \\'ell suppli ed with moi sture. and of 
t he proper t exture . Saud or muck so il o r a mixture of the two are 
p referable . Clay soil s ar e unsati s factory . If the soil is not sufflciently 
a c id. p lant:-; make yery poor g rmvth and many of them di e. A \yate r 
table fro m 1-+ to 22 inches belm,' the so il surfac e ha s been found mo st 
,sat isfact o ry . In suffici ent moisture in th e so il \\' ill result in lack of pro 
d ucti o n and. in sevcr e ca ses , in th e death o f t he plant s. Blueberry 
p la n ts also can be s tunted in grmvth or kill ed b)' exces s ,,'ater during 
t he g-ro wi ng sea son. 

The improyed blueberry yari e ti es . \\' ith th e possihl e cxccption o f 
Cabo t. are apparently fr ee from ~ e rio u s \\'int e r illjury in the highbu sh 
l) lueberry area s of south e rn l\lichigan. Fros t fr equently call ses loss t o 
the blueberry crop. Large. open area s that prm' ide some movclll ent 0 f 
a ir a re preferr ed to pock et s or " k ettle-holes ". Proximity t o fairly large 
bodi es of water al so affords om e protectio n against frost. 

Young blueberry plant s ar e sometim es injured o r killed by yery high 
t emperature s. Plant s in pocket s or in places \\'ell protected from pre
' .. a iling winds are most s usceptible t o thi s type o f injury . 

. \t one tim e, the blu eberry plant wa s con sidered ver)' difficult t o 
P 'opagate. Good r es ult s ha ye been obtained \vith bo th harcl\yood and 
so ftwood cuttings in box frame s. German peat ha s given better r e
s ult s a s a propagating m edium than any othe r material. Glas s sash and 
b urlap shades oyer the cuttings gaye the be _t r esult s. but fairl)- good 
r esult s, particularly with hardv:ood cuttings, haye been obtained with 
a close -fitting burlap shade alone. Lath shade alon e \\'a s unsatisfactory. 
The use of gla ss cloth a s a substitute for gla ss \\'a s also unsatisfactory. 

Most of the improyed blueberry yari eti es be ing grmnl in l\Iichigan 
are those dey eloped and selected by Dr. Coyille a nd :Miss \Vhit e. Valu
ab le natiye seedlings have been di scoyered in :Michigan and breeding 
and selection work are no\\' being done. The p rincipal varieties now 
grown include Cabot. Adams. Pioneer. Rubel. Rancoca s, I-larding. Con
cord and Jers ey. Scam mell, June and tanley are promising new 
varie ti es. 

All of the standard yarieties t es ted by :Merrill at the South Hayen 
E xperiment Stat ion ,ver e found to be self -fe rtile. Insects, particularly 
h umble bees and to some extent honey bees, play an important part 
in t ransferring pollen. Interplanting to ensure cro ss pollinatioll is not 
llecessary. 

\Vild blueberry land is usually expe nsive to clear. although the or
ga nic matter has llOt been depleted . Thi s type o f land should be pre
pa red for t\\'O years before planti ng. One year is s ufficient for land 
that has preyiously been cleared. 

The plants should be _ et 10 by 4 fee t . The highbu sh blueberry at -
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tains great size and lives 75 years or longer. Too close planting di s
tances, therefore, should not be used. 

Cultivation should be frequent enoug-h to keep down ,,"eeds. It should 
also he shallow, for th e blueberry plant is yery shallm,' rooted . .:\ s 
soon as the picking sea son is oyer, a cover crop of oat s should be sown, 

Experiments on a sanely soil ,yith sulphate of ammonia, nitrate of 
socia, superphosphate, and sulphate of potash showed no response from 
th e use of sulphate of ammonia or nitrat e of soda, and very good re 
sponse from superphosphate. Evidence is not conclusiye as to th e valu e 
o f potash but point s to possible benefits . 

Beginning about the fourth year, blueberry bushes should rece iY e cL 

moderate pruning. Th e old fin e wood should be removed ancl about onc 
third of th e old shoot s should be h eaded back to som e extent each 
year. A continuous suppl y of yigo rous new wood is nece ssary if fanc y 
blu eberrie s are t o be produced. 

Blueberri es should be pick ed fr equ entl y enough t o preyent a ny o f 
the berri es from beco ming m 'erripe . Al so , only well-color ed berri es 
should be picked as immature be rries ar e yery acid. The impro ved blu e
be rry is a fancy product and should be picked and handled accordingl y_ 

In mark eting, goocl r esult s hay e been obtained by coyering each quart 
box " 'ith cellophane h eld in plac e by sticker tape , A gumm ed label 
plac ed on each box des ignates th e product and wher e it wa s pr oduce d . 

Highbu sh blueberry plant s ,viII bear a few b erri es the y ea r a ft ec 
planting. Plant s g rmying on a good so il. ,,'e ll protected tro m fr os t. 
a nd properl y ca r ed fo r , produc ed 100 quart s per acr e th e thir d yea r. 
1,000 quart s the fo urth , 2,000 quart s th e fifth. and 3,000 quarts th e six t h 
year. ::\Iax im um p r odu cti on under g ood conditions \,' ill proba hI y be 
fro m thr ee t o four t hou sand quart s p er a cr e. Eight t o 10 y ears a r e 
re quired to attain max imllm produ cti on , 

P ri ces fo r blu eberri es, like o the r fruit crops. yary fr om ye ar t o yea r. 
The imprO\'e d blu eberr y sold fo r a n ;ner a g-e price of a pproxim ately 30 
cent s per qua rt "' ho1esa le in 1932 and 1933. o r approxim a t ely t wic e as 
m uch a s ,yilcl blu eherri es b r oug ht at th e sam e tim e. Th e produ cti on of 
the improve d yaricti es of b lu eberri es in :\Iichigan is still ycry sm a ll . ancl 
as t he producti o n becom es g r eat e r. the p ri ce may b e expec t ed t o de cli ne . 

T he hlu eherry m aggo t is th e mo st se ri ou s insect pe st att acking th e 
hl ueberry . Dusting o r spray ing ar e no t r ecomm end ed fo r b erri es tha t 
are t o be so ld on th e f r esh fruit m a rk et. Th e blu eberry maggot fly la ys 
it s eggs only in oyerri pe fruit, a nd it ha s h ee n demonstrat ed th a t thi s 
pes t can be controll ed by fr equ e nt and th o rough pickin g and car e ful 
so rting of th e ber ri es t o re111 0ye all mi sshapen and overripe specim e ns. 

CrO\\"l1-gaIl is th e m os t se ri ous di sea se o f blueberries in ::\.Iichigan. 
P lants attack ed hy thi s dis ea se ca n he det ected in mid summ er by the 
abnormal coloring of th e foliage. Digging around the crO\yn of the 
plant will u sually di sclose th e gall s. Infected plant s should be r em o ved 
p r omptly and des troy ed. 

Inyestigations on m ethod s o f improying ,yild blueberry .· ,\'am ps 
shov\'ed that the r em oyal of competing tree s and shrubs. a m oderat e 
p runing, and the applicati on of a complete fertilizer ,,'e re all profitabl e, 
A heayy , deho rnin g t y pe of pruning cansed a heayy r edllcti o n in yiel d, 
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