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The Propazation of the Highbush Blueberry

V. Corymbosum

Stanley Johnston

The nl~hbush blueberry, Vaccinium corymbosum, has

for many years b:zen recognized as a native fruit of

great possibilities. Its introduction into cultivation
and its improvement have been retarded by three factors:
an adezuats supply of berries from th2 wild area, lack

of knowledce concerning the plant's soll requirements,

and the difficulty of propagzation. At present, however,
the crop from the wild areas does not surply the demand.
liore accurate information concerning ths soil recuire-
ments of the bluecberry plant has been made availabdle
through the investigations of Coville( Thougzh consider-
able information has been'published concerning methods

of propagation, the hichbush blueberry is still considered
so difficult to provagate that the price of plants remaians
too hign to permit repid development of a cultivat=d blue-
berry industry.

review of Literature

The early investigzators of blueberry prorzazation
worked largely with seedlings and expsrienced considera-
ble difficulty in germinating and growing them. Dawsonz
of the Arnold Arboretum was one of the first to grow
seedlincs successfully. He was successful also in layer-

inm shoots but does not report any investigzations in root-

ing cuttings. At about the same time, Sargent, also of
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the Arnold Arboretum, succeeded in rowin- secedlings.
Iunsond reported in 1901 growin- seedlinss successfully
but does not mention vworkx with cuittinrs. card® arnar-
ently carrisd on the first extcnsive studies in rooting
blueberry cuttings. His investications extended from
1898 to 1993 inclusive. Hardwood cuttings were tried in
the zreenhouse bench without success. Root cuttinss

were tried in a greenhouse bench and also in trenches in
a garden. Root-grafts also were used. Sand and a com-
bination of sand and moss were used as rooting media, the
laticer proving more satisfactory. In liarch, 1903, Card
concluded that root cuttings and root zsrafts offered
fairly successful mesans of propasation. In 1921, Coville5

described several methods used in propnagatinz the hizhdush

Pl

bluebverry without presentin: data on the percentazes of
rootinz obtalned with the different methods. Beckwith

and S. Covilleb reported in 1927 that the difficulty in
propagatins plants has held back the more rapid develop-
ment of the dlueberry industry. They gave general recom-
mendations on methods of handlinz hardwood cuttings. No
data were presented on any investicational work. Crowley”
in 1928 reported successful use ol the tubsrinz method of
propagation in the state of ‘iashington, althoush no data
were gilven. Liowry and Camp8 in the sane year gave eneral
directions for the handlin; of cuttinss of the southzrn

blueberry, Jacciniwn vir-atum. Hildreth® reported in 1929

that the lowbush Dblueberry could be rooted successiully by

rhizones. No data vere prescnted on invzstigations wiith

&



Fig.l.- The propagating frame in the ceenter is the solar
frame, at the right is the box frame, and at the left the
open frame. Note the lower sash on the solar frame. This
must be opened on hot clear days. The box frame has one
board on hinges so that the frame can be ventilated on
extremely hot days.
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the highbush blueberry.

Various liethods of Propa-~atin~ the i hbush

Clueberry.

Of all the methods describzsd for propazating the
blueberry, ths rooting of cuitings, either hardwood or
softwood, if fecasible, is the nost logzical and economical
way of producing large numbers of plants without serious-
ly disturbinz the parent rlent. However, plants rropa-
gated from cuttings have been availabls Tor the trade only
in a very limited cuantity. Division as bzen tried and
is still used as a method of propazatin~ the bluebs=rry.

Tne o0ld plants are du;s and split into pieces, eacn piece
nas a portion of stem and a few roots. A large nortion of
tne blueberry plants now sold by nurseriss arz either ob-
tained by division or are nursery-_rown seedlinzs. Seed-
lings, however, are of limited value except in the cuest
for new varieties, us they do not reproduce tne original
variety. Budding =znd graftins are of little value, because
tne bush sends forth a nwiber of new shoots from the crown
each year. Though card4 reported some success with root
cuttings, Coville® had little success with them. He found
that most of the pieces that rooted were not true root
cuttings, but were really stam-base cuttinzs. Since the
root system of the blueberry is fine and very much branched,
the takinz of root cuttings of sulfficient size would result
in a very severe root pruning. Stumping recuires cutting

down the plant, moundin: ths crown, and r.oting the new



shoots as they push throu:h the soil. Illound layering is
an attempt to root the old aand new slioots at tiic base
without resortings to pruning as in stumping. 3oth of
these Tor:is of layerinz are successful but they are slow
and result in the diversion of eithzr cll or part of the
plant from fruit bearing. Tubering, a method described
by Coville, requires old wood from one-qguarter to &n inch
or more in diameter. It is difficult to zet a large
amount of such wood without heavily pruninz thie parent
plant. Due to the objections to other methods of propa-
gatlion, the data presented in this paper are largely on
investizations in rcotins hardwood and softwood cuttings,
with the exception of some brief conments on attcapts to
use root cuttings in the greenhouse and on germinating
and growing blueberry seedlincs.

Investizations on Rootinz Cuttings in the Greenhouse

Durinz the winter of 1926, and to a lesser extent in
1928 and 1929 rathsr extensive trials were made with dif-
ferent methods of rootins hardwood cuttings and root cut-
tinzs of the hizhbush blueberry® in the sreenhouse. Though
tiiec results were almost entirely nesative, a brief outline
of tiiec work is nresented to show the scope of the investi-
cation.
A, Hardwocod cuttings.
a. With bottom heat. House temperuture ©0° - 70°7.

1. Ordinary 4 inch cuttings.

2. Hcel cuttinzs.

3. ..allet cuttings.
*The plants used in these experiments were either V. corym-
bosun, or, in some instances, possible hybrids of that with

some other closely related szecies.
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C.

Ce.

Root

b.

Without bottom heat.
1. Seame three treatments as listed above under a.
2. Sucrose &, for three days before planting.
3. " 2. " one week before planting.
4. Potassium periancanate 0L mol. sol. 38 hrs.
before plantinz,
5. Boric acid .001 mol. sol. 36 hrs. bcfore
planting.
6. Liono-potassiwma phosphate .002 mol. sol. 36 hrs.
before planting.
7. fhosphnoric acid 2 cc in 1000 cc then to sucrose
2,0 48 hrs. before planting.
8. pd 3* solution for 5 days prior to planting.
9. ] 4* " n ” " " ”
10. " 5* L] " " ” 7" L] ”
11. ” 6* 1" " " L] " " "
12. ” 7* " L] ] " " ” "
13. ” 8* n 7" " " L n "

14. Half of the above mention=sd cuttings in various

pH solutions were not planted but left contin-
uously in the solutions.

15. Carbon dioxide treatment of cuttinss for one

week prior to rlanting.
Special treavuents with peat extracts.

1. Cuutinrs left continuously in raw peat extract.

2. " " bactcrized peat
extract.

3. Cuttinzs in sand watered with raw peat extract.

4, " " " " " bacterized peat
extract.

cuttings.

With bottom heat. House temperature 60 to 70°F.
1. Root cuttings scarified in various ways.

2. " " svlit at tie butts.

3. Without treatment.

Without botton heat

1. Above treatmcnts repeated

¢. Same cnenical trzatments as with hardwood cuttings.
Tubering
a. With bottom heat. House temperature 60° to 70°F.

1. Two and taree-year wood nlaced horizontally and
covered with about an inch of soil.

2. Cuttings of one-yezar wood treatsi a&s under 1.

YWithout bottom heat.

1. Rereated as under a.

*These solutions were tap watsr to which was added enough
dilute sodium hydroxide or hydrochloric acid daily to
maintain the desired reaction.



Fig. 2.~ A general view of part of the propagating frames
used for moting blueberry cuttings at the South Haven
Experiment Station.



The cuitings used in the ~reenhouse expzriments in

1926 were tulien from wild plants of V. coryvmbosum, which

in subsequent years rroduced & hish nercentace of rooting
in solar frames. Therz is nothiny; to indicate that cut-
tings taken from wild plants, barring sli~sht individual
differences, are more difficult to root than cuttinzs taken
from the cultivated varietiss. Fifty cuttin~s wers used

in each treatiient; they were kept in muslin shade and wa-
tered when necessary. The rootins; medium was a mixture of
half sand and half American ypeat. No signilicant differ-
ences could be noticed in 1920 as a result of any of the
treatnents.

Latcr investizations with various types of propazat-
inr Tranes out-of-doors showed that German peat was a
very satisfactory rootinz medium. Accordingly, in the
winter of 1928, seventy-five cuttings wers placed in a
gresnhouse bench with German peat as the rooting medium.,
Twelve per cent ol these cuttinzs rcoted, wiich was a
hizher percentace than had been obLtained by any of the
treatrnients in 1926.

It is possible that tie season at wnich the cuttin~s
were taken and set in the propazatin: bsnciies was rcspon-
sible for the unsatisfactory results obtainad in the
greenhouse experiments, dut it is also possible that the
answer to the question mi nt rest in the methods used.
4t any rate, tie gquestion cannot be ansviered with the data

availanle.
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Investizations With Diffcrent Tynes of

Propa-atin_ rrames in itne Onen

Tie cuttings used in the various investiations with
different tyres of pronasatin: lrames out ol doors at
South liaven werc all taken from plants of the improved
varieties, includinz Rubel, Fioneer, Cabot, and Adams.
The hardwood cuvtinss wers taien durins the Tirst weelx of
April and the softwood cuttinzs were taken early in July,
tne exact date depending upon the season. German peat
was the rcotinz medium used. All of the frames received,
2s nearly as possible, the same care.

The cold frame has been used for many years Tfor
rooting cuttings ol dilfferent kinds of tr.es and shruods.
Several investisators and prorasgators have used it in
rropacatin. thie blueberry. In these investijutions tae
cold freme was used ror five years with unsatisfactory
results. The percentage of rooted hardwood cuttings
varied from 5 to 15, depending upon the rcoting medium
used and 1tz ssason. Less thian one per ceat of softwood
cutiinzs were rooted in tae cold Trane.

Tihe solar frame (Fig. 1) was developed by U. S,
Derartment of arriculture investizators, for rooting
cuttinzgs of citrus and othor subtropical plants. It was
proovably used rirst for blueberry cuttinss, dy F. V.
Coville and =. Lay, Jr. It has elso been used to some

xtent by Joseph White & Company of “hitesbog, liew Jersey.
In these investigations, the solar frarze was Tirst used

in 1927, with cood results. In 1922 and 1922, this type



Fig. 3.= Softwood cuttings rooted in Ameriean peat,
German peat, and sand. The two at the left were rooted
in American peat; the two in the center in German peat,
and the two at the right in sand.
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e was used nuch more extensively and hi-h nercen-
tarn2es of rooted cuttinss were obtained.

The solar frame ozerates on the princinie of receiv-
ing bottom heat from sunlizht. O course the heat varies
in its intensity and amount. On clezr, hot days it is
necessary to onen the lower sash to avoid excessively high
temperature in the cutting bed. This frame zllows very
go0d ceration of the rooting mediun.

The box froie (Fiz. 1), as far as is know, is :n
orizinal type of frame which was first constructed to test
the value of the bottom heat derived from sunlicht by the
solar frame. It was found that this type of frams gave
excellent results in propazatinz both hardwood and sofltwood
cuttinzs., The box frame has two important advantages over
the solar frame; first, 1t doess not require as constant
attention on hot days; second, it is about £0 »er cent
cheaper in construction.

The box frames used in these exrerinents were six fset
in length, 27 incnes in width, and 40 inchss in heisht.
However, these dimensions are not arhitrary, they can be
changed to accommodate glass sash of various sizes that may
be on hand. Storm windows can be used on bluederry frumes
durinz the summer. The 40 inch heizght is a convenient one
for talin~ care of the cuttings without too much stooping.
Eight inch spruce lumber has proved to be a very satisfac-
tory buildinz material. 2 x 2 pieces are used for the
corners. One board in front is left on hinres to provide

for ventilation on unusually hot days. The cuttin; tray
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for ventilation on unusually hot days. The cutting tray



is made of rour-inch scruce lumber with ei-hth-inch
hardwarc cloth stapled on the under side. The hardware
cloth has been superior to wooden bottoms. The cutting
tray rests on braces nailed on the inside of the frane
elght inches below the top. The cutting tray can be
removed so that the same frame can be used for both
hardwood and softwood cuttinss. The small srace between
the end of the cutting tray and the frame can be filled
with pieces of burlap or praper wille the frame 1s in use.
The inside of tae box below the cuttinz tray is lined with
tar paper which prevents excess ventilation throush the
craciks and helps to meintain a more uniform temperature.
After the cuttings are planted, the slass sash and slhade
are placed on top,as shown in Fig. 2. Dctails of box
frame construction are shown in Figure 10.

The oven frame (Fig. 1) was constructed in en erfort
to find a satisfTactory proragatinz Trame even simpler znd
less expensive than the box frame. It has been used only
one year, althoush the results obtained with it were mnuch
bettzr than those with the cold frame, it did not prove as
satisfactory as tnhe box or solar rames.

Tadle 1 shows the results obtained in rootin: hard-
wood cuttinss of Pionecr and Cabot in the several tynes of
frames.

Table 1. Rootinz hardwood cuttinzs in different tynes
Tiis

of frames. (1929) (German ccat usesd us thzc rooting
medium)
Pioneer Cavot
- Numver Fer cent wumber Per cent
cuttings rooted cuttinzs rooted
Cold frame 0 295 0 20
Solar frame 59 £9.8 45 84,4
Box frame 119 89.9 70 78.5

Open frame 112 69.6 72 70.8




Fig. 4.- The blueberry shoot at the left shows
winter injury, while beside it is another shoot
showing the extent of the injury. The shoot in
the center is undesirable for euttings because of
prevalence of fruit buds. The shoot at the right
illustrates the best type of wood to use for hard-
wood cuttings. At the extreme right is a hardwood
cutting ready for planting,
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Tiue data in Table 1 show taat thzs cold Fframe gave
the lowest percentages of rooted cuttings. Tne open
frume gave rather nhigh nerceantazes of rooted cuttings,
although not as high as the solar or box frames. The
cuttinzgs also rooted much more slowly in the open frame.
Similar results were obtained in previous years with the
cold frame and the solar frame, and, in 1928, with the
box frame.,

Table 2., Rootinz softwood cuttings in different types
of propazating frames (1929) (Gz=rman Peat used as the
rootinz medium)

Rubel Cabot Adams
Number Per cent Number FPer cent Number Per cent
cuttinzs rooted cuttings rooted cuttingsg rooted

Cold frame 40 0 20 0 20 0
Solar frame 126 84.1 126 84.1 126 82.5
Box frane 1.20 85.0 120 83,3 120 8l.6

The data presented in Table 2 show that softwood cuttings
of Rubel, Cabot, and Adams failed to root in the cold frame,
while very good results were obtiained with softwood cuttings
of the same varieties in the solar and box franes.

Approximately 11,000 softwood cuttinzs and an equal
number of hardwood cuttings of Rubel, Adams, Cabot and Harding
were handled in box frames durins the 1929 season with high
percentazes of rooting. Equally satisfactory results were
obtained in 1928 with smaller numbers of cuttings. Pionecer,
which is probably the most difficult of all the cultivated
varieties to root from cuttings, gave high percentages of
rooted hardwood cuttings in both the box and solar frames
during the 1928 and 1929 seasons. Softwood cuttings of Pi-
oneer have given such variable results that it is considered
wise to concentrate on the use of hardwood cuttings of this

gariets.



Influence of Different Rooting
Media on Rooting Cuttings.

Sand, peat, peat moss, and various combinations of
peat and sand were used as rooting media, with results

shown in Table 3.

Table 3,~ Rooting hardwood cuttings in various materials (1929).

Rubel Cabot Adams
Per cent Per ocent Per ocent
No, rooted No. rooted No. rooted
German Peat 40 87.5 20 70 20 60
American Peat 40 55.0 20 35 20 5
German Peat and
sand 40 72.5 20 45 80 30
Sand 40 57.5 20 45 20 1§

German peat proved superior to other materials in 1928 and 1929,
Results with sand and combinations of peat and sand varied from

year to year.

Table 4.- Rooting softwood ecutting in various materials. (1928)

Rubel Adams.
Per cent Per cent
No, rooted No., rooted
German Peat 75 86,68 30 86.6
American Peat 75 40,0 30 90.0
German Psat and
sand 75 6.6 30 10.0
Sand 75 10.6 30 13.3

Table 4 shows the results of rooting softwood cuttings in
various materials in 1928. Similar results were obtained in
1929, except that the percentages of stand in sand and in peat

and sand were lower.
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Fig. 5.- Note the secondary growth
starting just above the last large leaf.
This is the stage of growth at which
softwood cuttings should be taken.

Fig. 6.,- A softwood cutting
ready for glanting in the
cutting bed.
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Table 5.~ Time of taking hardwood cuttings as a factor in
rooting. (1929) (German peat used as the
rooting medium).

Rubel Pioneer Cabot Adams
Per cent Per cent Per oent Per cent
No, rooted No. rooted No, rooted No. rooted
February 19 84 92.8 40 80.0 50 64.0 67 58.8
April 2 25 92.0 59 89.8 45 84.4 38 31.%5

Cuttings which are taken in the winter and stored will
root as well as those taken early in the spring and placed at
onece in the propagating frames. It will be observed, however,
that Adams gave lower percentages of rooted cuttings than the
other varieties. This was true of duttings of this variety
taken in February and in April. The new shoots of Adams,
and sometimes of Cabot, are somewhat susesptidble to winter
injury. Cuttings made from this winter-injured wood root
very poorly. It would dbe prudent, thersfore, to take
euttings of such varieties in early winter and stéere thenm
in a ¢00l, moist eellar, This would be espeeially desirabdble
if the site on whioh the plants are growing is particularly
liable to be subjected to low temperatures during the winter.
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Table 6,~- Time of taking softwood cuttings as a faetor
in rooting. (1928) (German peat used as
rooting medium).

Rubel _ Pioneer Cabot

Per cent Per ocent Per cent

No, Trooted No. rooted No., rooted
July 5 42 83,3 36 7104 18 88,8
July 13 54 100.0 38 92.1 87 100,0
July 23 38 8l1.6 24 58.3 15 1100.0
August 1 32 87.5 22 50.0 14 71.3
August 7 35 82.8 25 60,0 13 76,9
August 233 34 (o} 23 8.6 13 23,0

_ Approxim tely the middle of July proved to be the best
" time for taking softwood outtings in 1928 and in 1929, Only
a small percentage of cuttings taken in late August of both
years produced roots. Fruit bud differentiation had taken
place in many of the lateral buds. However, due to the
differences in growing seasons in the same and different
sections of the country, probably the condition or stage of
development of the new growth would be a better index as

to the proper time of taking softwood cuttings than exaot
dates. The blueberry plant makes an initial flush of
growth early in the growing season, usually terminating

the latter part of June or early in July in southern
Miochigan, Secondary growth then takes place from a few

of the lateral buds., The best time for taking softwood
cuttings, regardless of date, is just as the secondary
growth is starting. (Fig.8).
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Fig. 7.- A propagating frame recently planted with softwood
cuttings. Note that they are planted in a slanting position.
Hardwood cuttings are planted in the same manner. The glass sesh
on the frames are open for ventilation,



Influence of Chemical Treatments on Rooting Cuttings.

As several investigators have reported success with
ochemical treatments in rooting cuttings of other plants,
some of the most promising materials were used in this
experiment. The solutions were made at the strengths
indieated in Tabls 7, and the cuttings were allowed to
stand in the solutions for 24 hours prior to planting.

Table 7.0hemical treatments with hardwood cuttings,
(1929) (German peat rooting medium)

Rubel Pioneer Cabot
Per ocent Per oent Per cent
No, rooted No. rooted No, rooted
Potassium permanganate
+01 mol. sol. 20 95 20 100 20 65
Potassium permanganate
001 mol. sol, 20 100 20 95 20 55
Copper sulphate
+001 mol, sol, 20 90 20 75 20 50
Manganesaesulphate
+001 mol. sol. 20 95 20 90 20 35
Potaasium ferro cyanide
«001 mol. sol. 20 100 20 100 20 30
Suorose (2% solution) 20 100 20 90 20 55
Acetioc Acid (.52% vinegar
solution) 80 95 20 90 20 65

Cheek 20 95 20 85 20 80

The ehemical treatments were used in both 1928 and 1929
with very nearly the same results. There is some indication

that in some instances somewhat better results were obtained






with certain chemical treatments. On the whole, however,
the differences have not been great or consistent enough
to indicate that the treatments gqre of any great value,
The treatments appeared to be harmful with softwood
cuttings in some instances, the sucoculent wood turning

black after contasct with the solution.

The Influence of Temperature and Aeration of Rooting
Cuttings,

An attempt has been made in these investigations to
determine the relative influence of temperature and aeration
on rooting blueberry euttings. It has already been shown
that the solar frame, box frame, and open frame, all of which
have the suspended eutting bed, have all been superior to
the sold frame for rooting both hardwood and softwood cuttings.
Tables 8 and 9 give the average temperatures of the rooting
media in these various types of propagating frames throughout
the season, It will be noted in Table 8 that the averagse
soil temperature of eold frames at 7 A,M, was only l.6° r,
lower than that of the solar frame, the noon temperature of
the cold frame was only 1.4° F. higher than the solar frame,
and the evening temperature of the cold frame was but 3,5° F.

lower than the solar frame. In spite of these small differences
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in temperature, the cold frame produced only 25 per cent of
rooted hardwood cuttings of Ploneer, while the solar frame
produced 89.8 per cent. The same ocomparison can be made
from the data presented in Table 9. These facts suggest that
the better rooting in the suspended types of propagating
bads was due to better aeration, rather than temperature

differences.

Table 8.~ Degrees F., May 20 to July 11, 1929, of German peat
in different types of propagating frames.
(Hardwood ocuttings)

Average at Absolute | No, of times registering
7A.M Noon 5P.M |Max. Min. |80-84°F 85-90°F 91°F
(o)
Cold fmame [59.3°F |72.4°F|71.9°F|82°F | 42°F | 7 0 0
Solar " [60.9 |71.0 |75.4 |se |48 |11 2 0
Box " le1.8 |72.2 |77.0 (90 |45 |9 11 1
Alr 88 |35 |8 4 0
Open " [58.5 |73.5 |[76.8 |95 |39 | 8 13 3

Table 9.- Degrees F., July 26 to October 3, 1929, of German
peat in different types of propagating frames,
(Softwood cuttings).,.

Average at Absolute No, of times registering

0o (o)
7A.M Noon 5P.M | Max. Min. 80-84 F 85-90 ¥ 91°F

Cold Fram|60.9°F|73.6°P| 74.3°¢ 91°F| 46°F | 16
Solar " [60.2 |69.9 |73.8 |84 |42 |10
Box " l62.4 [72.2 [75.0 |94 |44 |15
Alr " - 88 |35 |16

QOO
oOrOO







Fig. 8.~ Rooted softwood cuttings in solar
and box frames. These cuttings were planted
July 14 and the photograph taken early in
October,

13a-
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Information is lacking with regard to rooting blueberry
cuttings in propagating frames where the temperature is
definitely controlled. Ovservation indicates that low
temperatures, while not harmful to the cutting,do not
stimulate root formation. Very high temperatures asre likely
to cause death. It is possible that certain localities,
due to differences in temperature, may prove more desirable

than others for rooting blueberry cuttings.

Notes on Handling Cuttings

The improved varieties vary oconsiderably in their ability
to develop roots. Rubel, for instance, roots more readily
than the other varieties, either from hardwoad or from soft-
wood cuttinsa; Pioneer is probably the most difficult of all
the varieties. Hardwood cuttings of this variety usually root
satisfactorily, but the softwood cuttings are unreliable,
often giving poer results. Adams and Cabot root readily from
hardwood cuttings provided the wood has not been winter-injured.
Softwood ocuttings of each of these varieties root readily.
Both types of cuttings of Harding roet successfully.

Hardwood cuttings are made from the new shoots produced
the previous season. TVood showing any winter injury should be

disocarded. The upper third of most shoots is also usually
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discarded, due to the prevalenee of fruit buds (Fig.4). The
euttings are made about four inches in length, the lower cut
being made directly behind a bud and the upper ocut being made
just above a bud (Fig.4). To facilitate handling, the butts
of the cuttings should all be placed the same way. Bunches
of cuttings can be held together eonveniently with rubber bands.
Softwood ocuttings (Fig.5 and 6) are made of the current
season's growth. They should be from three to four inches
long and the cuts made in the same manner as for the hardwood
cuttings. All leaves are removed except the upper two, and
the upper half of each of these is cut away. Sucoculent wood
should be discarded as cuttings made from this wood turn black
soon after being placed in the cutting bdbed.
A trey four inches deep, covered on the bottom with hard-
ware cloth of one-eighth inch mesh, is placed in the top of
the propagating 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 ocuttings
are pushed into the peat at a slant (Fig.7). Do net press
the peat around them. Plant in rows twoe inches apart and space
the cuttings slightly over an inch apart in the row. Sprinkle
thoroughly after the cuttings are in place.
The outtings should be covered with a glass sash, and shade
made of burlap should be placed about four inches above the sash,

This shade should be kept on the sash at all times.






Fig. 9.~ A view of part of the nursery at
the South Haven Experiment Station. On the
right, plants grown from softwood cuttings
rooted the year previous. Center, blue-
berry seedlings one year old. Left-center,
trays of hardwood cuttings taken from the
propagating frames after rooting had taken

place.
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The peat should be kept saturated. Any excess water will
drain off readily through the wire mesh at the bottom of the
tray. During cool weather in the spring the cuttings often can
g0 several weeks without watering. During hot summer weather,
they may require watering once a week.

Ventilation should not be given until the cuttings are
rooted; then it should be afforded gradually. After the sash
has been removed, the burlap shade should remain over the
cuttings for a few weeks., If the solar frame is used, it w 11
be neeeasary to open the lower sash, to prevent exiremely
high temperatures in the frame. The box frame has one of the
boards on the side hung on hinges. On extremely hot days this
board should be lowered,

The frames should be examined at least twice a week to
see that the peat is well supplied with moisture, and to remove
all ocuttings that are dying. This sanitation measure is very
important, for destructive fungi may spread from the dying
cuttings ani cause eonsiderable loss. 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
cutting bdbeds,

Cutting beds used in the propagating frames should be movable
in order that the same frame may be used for a planting of
hardwood cuttings, followed by one of softwood cuttings. The
hardwood cuttings are usually rooted by late June or early
Jﬁly. The %ray ean then be removed and plasced on the ground

where it can remain the balanee of the summer. Another tray

can then be placed in the frame, filled with peat, and used






for saf twood cuttings.

Hardwood suttings ean be ocarried through the winter
out-of-doors at South Haven previded scme protection is
given. BEight-inech boards should be placed around the
outaide of the trays and soil banked against them, Additional
peat or sand should be sifted over the cuttings, leaving
most of the tops exposed. Lath shade laid over the top
helps to eateh and Rold the snow and thereby tends to
prevent alternate freezing and thawing. Softwood cuttings
are not well rotted until October. The sash and shades
should be removed as soon as possible after rooting has
started so that the cuttings will drop their leaves and
harden their wood to some extent. For best results, soft-
wood cuttings should be wintered in a cold pit or ecool,
moist cellar. The roots are so fine and soft that the
least amount of heaving breaks them,

In the following spring, the largest of the rooted
hardwood outtings can be set permanently in the rield.

The smaller rooted hardwood euttings and all of the
rooted softwood cuttings should be grown a year in the
nursery row before setting in the field,

Growi ueber Seedlings

Blueberry seedlings are of little direct commercial

value due to the variability in the type of fruit preduced
on individual plants. However, a knowledge of successful






methods of growing seedlings is essential for the investigator
in search of new varieties,

If seeds of the blueberry are planted as soon as they
are removed from the mature fruit, a large percentage germinate
in five to eight weeks, If the seeds are removed and dried
they are likely not to germinate for two years. Very good
results have beam obtained by removing the seeds from the
fruit and planting at once in trays of German peat, and
then covering lightly with fine, sifted peat. In November,
half of the seedlings were placed in a greenhouse and half
were placed in a cold pit. At that time, the seedlings were
about one-half inch in height and had their first two leaves.
Those which were carried through the winter in the greenhouse
were planted in beds of peat and sand about May 1. Those
wvhieh were oarried through the winter in the cold pit were
transplanted to other trays and set out-of-doors under shade.
Early in July, they were transplanted again to beds of peat
and sand, At the end of the growing season, the seedlings
earried through the winter in the greenhouse had produced
three or four shoots each from eight to ten inehes long.
These seedlings were at least three or four times as large
as those carried through the winter in the cold pit. Though
seedlings can be started in the fall and brought through the
winter in a ocold pity the use of a greenhouse will increase
their growth to such an extent that they can de planted in the

field one year earlier than would be possible otherwise.






Fig. 10.- At the right is a box frame and at the left a
cutting tray showing the construction of eaech. The hinged
board in front is open as it would be on very hot days.
The cutting tray is in place ready to be filled with peat.
See text for complete deseription of this type of frame.,
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Discussion

The material presented in this paper has been gathered
from five years of investigation. The conclusions drﬁwn are
subatantiated by experiences derived from handling thousands
of cuttings in a commercial manner. Approximately 35,000
cuttings were handled in 1929, being half hardwood and half
softwood. The success of the large and small scale experiments
leads to the belief that the propagation by cuttings of the
highbush blueberry is entirely practieable, that a considerable
degree of success can be realized, and that plants can bde
produced at a reasonable cost. The rooting of blueberry
cuttings requires eonsiderable equipment, a comparatively long
time, and more or less constant attention. Lack of attention
will eertainly result in faflure. It is not likely that blue-
berry plants can ever be sold as cheaply as some other fruits
such as ocurrants, gooseberries, and grapes, but it is probabdle
that they can be produced at a price low enough to permit

commerecial growing of the improved varieties.
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Summary

Attempts to root hardwood cuttings in the greenhouse
during winter were generally unsuccessful. Root cuttings
alaso gave negative results,

Four types of propagating frames were used in these
investigations; the solar frame, the box frame, the open
frame, and the cold frame. The use of the cold frame
resulted iﬁ & low percentage of rooted cuttings, The
aopsn frame was only fairly satisfactory. The solar frame
and the box frame were equally successful. The box frame
is recommended because it is only half as expensive to
build and requires less attention in operation,

German peat proved superior to American peat, sand,
sphagnum moss, and combinationd of peat and sand aa‘iooting
medium,

Hardwood cuttings of varieties like Adams and Cabot which
are susceptidble to winter injury should be taken in early
winter and stored in a ocool, moist cellar. Where winter injmry
is not a factor, satisfaoctory results can be obtained bdy
taking the outtings late in March or just before growth starts
and planting directly in the propagating frames,

Softwood ceuttings of all varieties should be taken as
soon as the plant starts its secondary growth. In Southern

Michigan, this is usually early in July.,
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Chemiocal treatments were of little value in stimaulating
rooting of hardwood cuttings. With softwood cuttings their
use may be even detrimental, ‘

Information on rooting cuttings under carefully controlled
temperatures is lacking. Rooting media in the four different
types of propagating frames showed only slight temperature
differences; neverthelsss, the solar frame, box frame, and
open frame, each having a suspended propagating bed allowing
better aeration, gave high percentages of rooted cuttings as
compared with the cold frame. These facts indieate that the
better rooting in the suspended eutting beds was due to
seration, rather than temperature difference,

Varieties vary in their adility to root from cuttings.
Rudbel roots the most readily of any of the ocultivated varieties
from either hardwood or softwood cuttings. Hardwool cuttings
of Pioneer root fairly readily, but ppor results followed the
use of softwood cuttinga, The new shoots of Adams and Cabot
are susceptible to winter injury. Cuttings mmde from injured
shoots will not root, but both varieties root readily from
sound outtings. They also root readily from softwood ocuttings.
Both types of cuttings of Harding root succesfully.

Blueberry seedlings can be grown fairly easily if the seeds
are removed from the mature fruit and planted at onee in German
peat. They can be carried through.the winter in a greenhouse or,
at South Haven, in a cold pit. VWinter growth under glass in-
oreases growth so that they can be planted in the field one year

earlier than would otherwise be possibdle.
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