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Plant growth can be manipulated by growers to achieve long-term increases in production of quality
fruit. Pruning and trellising affect plant growth rate, fruit quantity and size, soluble solids (sugars),
disease susceptibility, ease of harvest, and spraying efficiency. Brambles respond significantly to
pruning and trellising, but these practices are usually the most expensive and time-consuming part of
an operation. Growers must use care when choosing pruning and trellising strategies.

Primocane-Fruiting (fall-bearing) Raspberries

Primocane-fruiting raspberries produce fruit at the top of first-year canes in late summer. If allowed to
overwinter, these same canes will produce fruit again in early summer of the second year. However,
the quality of this early summer fruit is inferior to both the late summer primocane crop and summer
crops of floricane-fruiting types. Also, harvesting the early summer second-year crop is difficult
because of interference from new primocanes. Likewise, harvesting the late summer primocane crop
is difficult because the primocanes are thinner and taller when the second-year canes are allowed to
grow, too. Most growers sacrifice the early summer second-year crop in favor of a smaller, but higher
guality late summer primocane crop.

Pruning

The smaller yield of a single late summer primocane crop is offset by the ease of management. To
prune primocane-fruiting raspberries for a single late season crop, the canes need only be cut to the
ground in early spring. New canes will grow each year and fruit in late summer, the canes will be cut
early the following spring, and the cycle continues.

It is important to cut old canes as close to the ground as possible so that buds will break from below
the soil surface. If canes are not cut low enough, fruiting laterals may form on any remaining cane
portion. These fruiting laterals are not healthy; they are entry sites for insects and disease pathogens.
Also, any fruits that form will most likely rot, attracting pathogens and creating a source of inoculum
(disease-conducting material) for the late summer crop. All canes that are cut from the planting
should be removed from the area and destroyed. In warm climates, the primocane crop can be
delayed by mowing the young primocanes a second time when they are approximately 1 foot tall.
Pinching the primocanes (removing the growing tip) in July to stimulate growth of laterals will also
delay fruiting. This is sometimes done to delay harvest until after the intense heat of July.




The timing of cane cutting is also important. Carbohydrates move from plant leaves into the crown in
autumn, and from the crown to the buds in early spring. If canes are cut before all the carbohydrates
reach the crown in autumn, the new canes may not be as vigorous the following year. Canes can also
be cut too late, after carbohydrates have moved into the buds. From December through February,
most carbohydrates are in the crown, so this is the ideal time to cut canes.

The advantages of a single cropping system are that (1) cane thinning and detailed pruning and tying
are eliminated, (2) cold injury of buds is eliminated, (3) winter damage from rabbits or voles is
eliminated, (4) spur blight, anthracnose, cane blight, and several other diseases are reduced, (5) sap
beetle problems are reduced and other insect problems are eliminated, and (6) applications of
fertilizers and pesticides are made easier.

Yield of primocane-fruiting types is influenced mainly by (1) the number of canes per unit area and (2)
the number of berries per lateral. Growers can influence the number of canes produced by plants.
Since large numbers of canes do not seem to decrease fruit size in the fall crop of primocane-fruiting
raspberries, growers should try to produce as many canes per area as possible. This can be done by
planting narrow rows and more rows per acre. Row widths of 12-18 inches are considered ideal for
harvesting. The distance between rows should be wide enough to allow available equipment to pass.
The other factor influencing yield, the number of berries per lateral, generally depends on the
particular cultivar being grown. The grower has little control except to choose productive cultivars.

Floricane-Fruiting (summer-bearing) Raspberries and Blackberries

Floricane-fruiting brambles produce fruit only from buds on second-year canes. Unlike primocane-
fruiting raspberries, these canes must remain intact throughout the winter and following growing
season, until the completion of harvest. Also, during second-year flowering and fruiting on floricanes,
new first-year primocanes are growing. These primocanes interfere with spraying and harvesting,
shade the leaves and laterals of floricanes, and compete for water since they share a single root
system. This interference must be minimized to obtain a high yield of fruit each year.

Pruning

Five general methods of pruning floricane-fruiting brambles are described below. Each method will
produce different results in the growth of primocanes and floricanes of floricane-fruiting crops. Also,
with the following methods, row widths should be maintained at no greater than 18 inches.

Conventional: No Mowing or Suppression of Primocanes

This training system is traditionally used by bramble growers in the Northeast. Primocanes emerge
and are permitted to grow throughout the season. The following year, they become floricanes,
flowering and fruiting as new primocanes. Immediately after fruiting, however, the floricanes are cut at
ground level and destroyed. Some carbohydrates are lost by cutting canes in summer. However, this
loss is offset by the advantages of reduced disease inoculum and a reduction in dormant season




pruning. In early spring, all remaining canes are topped (headed back) to a convenient height for
picking, since little vegetative growth occurs in the second season. Canes are thinned to a desired
number, usually 3-4 canes per square foot. When thinning, the most vigorous canes should be
selected to produce the next crop -- those with good height, a large diameter, and no visible
symptoms of disease, insect damage, or winter injury.

Alternate Year Mowing

Primocane interference among floricanes is reduced by alternately mowing half of the planting to the
ground each year during the dormant season. In the spring after mowing, primocanes will emerge
and grow without interference from fruiting canes. The following year, the floricanes will flower and
fruit. Although primocanes will also grow in the fruiting year, all canes will be cut to the ground during
the next dormant season. Advantages of this method are that no detailed cane thinning or pruning is
required, and spray material costs are reduced approximately 50%. Disadvantages include a
reduction in fruit quality, berry size, and yield of approximately 30% for most cultivars, since only half
the planting is fruiting in any one year. This system is particularly desirable for thorny blackberries.

Alternate Year Mowing with Primocane Suppression

The reduction in yield caused by alternate year mowing can be recovered over the short-term by
removing all primocanes from the plant row during the fruiting year. The elimination of primocanes
after they begin growth is called “suppression.” After the first few flushes of growth are removed,
primocanes eventually will be allowed to grow.

A system that involves mowing in one year, followed by primocane suppression in the second year, is
truly biennial -- primocanes grow without interference from floricanes, and floricanes grow without
interference from primocanes. Removing primocanes, however, is not easy. Dinitrophenol products
can no longer be used, so growers must find other ways to remove primocanes until new products
are developed.

The advantages of this method are the ease of pruning when done in early spring, and a reduction in
spray materials cost. Disadvantages are a reduction in yield over the long-term, since only half the
planting is fruiting in any one year, and the cost of primocane suppression (labor, materials).

Primocane Suppression without Mowing

The highest long-term yields and largest berry sizes have resulted from a combination of selective
floricane thinning followed by suppression of primocanes in late spring. If primocanes are suppressed
or removed when 6-8 inches tall, shading on the lower portions of floricanes is reduced. Harvesting is
easier because smaller primocanes cause less interference. Primocane suppression has also been
reported to increase hardiness.




Since there is less shading and fewer demands for water, fruit size and productivity of lower laterals
are increased. Primocanes of vigorous cultivars can still grow to a sufficient height for adequate
fruiting the following year.

Primocanes should not be suppressed until the planting is at least three years old. Primocanes
contribute large amounts of carbohydrates to the bramble plant, and repeated suppression will reduce
carbohydrate levels. Therefore, suppression should be skipped every third or fourth year to allow the
planting to recover from the general reduction in vigor. Weak hills or sections of rows should not be
suppressed at all.

There are conditions under which suppression of primocanes is not recommended. If a fruit crop load
is particularly heavy, primocane growth may decrease naturally as developing fruit demands all the
plant resources. Also, if primocanes are suppressed in regions with short growing seasons, they may
be too short at the end of the growing season. Suppression is not recommended under the above
conditions, or whenever the plant is stressed, such as from a lack of moisture or a nutritional
imbalance.

Advantages of primocane suppression are: (1) increases in fruit size and quality, (2) increases in
production, and (3) reduced cane numbers. Disadvantages are: (1) long-term reductions in stand
vigor and (2) expenses involved with primocane suppression or elimination.

Partial Primocane Suppression

Yield and quality may be increased without suppressing all the primocanes in a planting. Removing
all but 4 or 5 primocanes per linear foot of row in spring will increase yield and fruit quality in
floricanes of some cultivars.

For this method, growers select the primocanes in late spring which will be carried into the following
year for fruiting. Rejected primocanes are cut to ground level when 8 inches tall. The raspberry plant
uses resources for the current fruiting canes and the remaining primocanes, rather than for many
primocanes which would eventually be removed.

Primocane regrowth is ignored until the dormant season when these short canes are removed.
Advantages of this system are: (1) selected primocanes grow for an entire season instead of the
partial season permitted in complete primocane suppression, (2) rejected primocanes are removed
when small, succulent, and easy to handle, as opposed to large and thorny, and (3) fruit size and
guantity of current season is increased. The major disadvantages are: (1) primocane selection is
difficult when leaves are on the plant, and (2) suppression of undesirable canes requires much labor.




Pruning Details for Floricane-Fruiting Raspberries
Red Raspberries

Productivity in summer-fruiting red raspberries is most closely related to the number of canes. Unlike
the situation with primocane-fruiting raspberries, however, fruit size decreases as cane numbers
increase. Growers must maintain a high number of canes, but not high enough to greatly reduce fruit
quality. In general, 3-5 large canes per linear foot of row is the optimal range with a plant row width of
12-18 inches.

On summer-fruiting raspberries, buds at the top of a cane often winter kill because they are less
mature and less hardy than buds lower on the cane. Spring pruning should be delayed until winter
injury on canes can be identified, usually by mid-March. Canes should be topped as high as the trellis
and harvest operations will permit, but below the point of winter injury. Severe topping will increase
fruit size but will greatly reduce yield. To prevent a loss in yield, no more than the top one-fourth of a
cane should be removed.

Growers may choose any of the five general pruning methods described for summer-fruiting
raspberries. Each method will produce different effects on yield and productivity. After pruning, canes
are tied loosely to the trellis wire to prevent wind damage of laterals after bud break. Canes should be
spaced evenly along the trellis wire, or equally divided and spread between sides of a V-trellis.

Tipping (pinching off the tips) of red raspberry primocanes during the growing season to promote
lateral growth is not recommended in the Northeast. This procedure slows cane development, does
not stimulate much branching, and makes the plant susceptible to winter injury.

Primocane-fruiting Blackberries

Summer tipping of primocane-fruiting blackberries (prior to flower bud formation when canes are
about 3 feet tall) has been found to increase yield by as much a three-fold. However, it also delays
harvest slightly. In the Northeast, the growing season is sufficiently short that blackberry fruit may not
ripen, and any delay is detrimental. We will be studying ways to manage primocane-fruiting
blackberries, including fruiting them under a high tunnel to extend the growing season. At this point
we do not have good recommendations for pruning them.

Black Raspberries

In contrast to red raspberries, black raspberries respond well to primocane tipping. Many more fruiting
buds are produced on black raspberry lateral branches than on the main cane, so primocanes are
pinched back at a height of 28 inches to stimulate lateral branching from the main cane. At least 4
inches of tip should be removed during pinching. Several passes through the field may be required
since canes grow at different rates. Ideally, primocanes should be tipped just above a bud so very




little dead wood is left between the pruning wound and the bud. Dead wood can be a site for cane
blight infection, especially if wet weather follows tipping.

Some growers tip black raspberries mechanically by shortening fruiting canes to a height of 22 inches
in early spring. Later in the spring, several passes are made with a sickle bar mower at 24 inches.
Although this method is less labor intensive than tipping, primocanes will be more susceptible to cane
blight infection since there is little control over wound size or the amount of dead wood between the
cut and first bud.

At the end of the first year, black raspberry primocanes are branched with long laterals. These lateral
branches should be supported by trellis wires before October since wet snow tends to break them off
the main cane. Also, canes are more flexible in early autumn than in late autumn and are less prone

to breaking from the crown during trellising.

A large portion of the lateral branches may be killed during the winter since black raspberries
generally are not as hardy as red raspberries. Black raspberries could be pinched higher, but shorter
laterals would result and the winter damage would be greater. If the whole lateral is permitted to fruit,
smaller berry size will result. Laterals are shortened (headed back) in early spring to remove winter
damaged wood and to maintain berry size. Some growers shorten laterals to less than 10 inches. The
choice of lateral length depends on cultivar vigor and the relationship between crop size and fruit size.
The relationships among productivity, fruit size, and lateral length are not well known.

Whatever general pruning method is chosen, leaving 4-6 canes per crown should give most growers
acceptable yields of large fruit. Black raspberries will respond well to partial primocane suppression.
Full suppression is not recommended because black raspberries produce few primocanes.

Purple Raspberries

Purple raspberries perform best if pruned similarly to red raspberries. Purple raspberry primocanes
may be tipped, like black raspberries, but wounds are often an entry site for cane diseases which Kill
part of the cane.

If a grower chooses not to tip purple raspberries, the canes will grow very tall, and the trellis should
be able to support such vigorous growth. Primocane suppression can be used to control this vigor
with good results. Some natural branching will occur near the base of primocanes when growing
conditions are favorable. These canes may be removed or allowed to fruit.

If primocanes are tipped to keep the plant short and compact, it should be done when primocanes
reach a height of 32 inches. At least 4 inches of tip must be removed. Many lateral buds will break
near the top of the cane, and fewer near the base. Lateral branches should be shortened below any
winter damage in early spring.




Tipped plantings without cane diseases will generally produce higher yields, but berries on the long
laterals are more difficult to harvest. Also, long lateral branch or cane length generally results in
smaller fruit size. Larger fruit can be obtained by shortening canes or lateral branches in early spring,
but at the expense of yield.

Pruning methods that leave 3-4 fruiting canes per linear foot of row produce acceptable yield and
quality of fruit. Purple raspberries respond favorably to primocane suppression but do not respond
well to mowing.

Thorny Blackberries

Thorny blackberry primocanes are tipped when 3-4 feet high to stiffen canes and cause lateral
branching. The laterals are shortened to 12-16 inches in early spring, and canes are thinned to two
per linear foot of row. Longer lateral branches will produce more but smaller fruit than will shortened
laterals. Growers may choose alternate year mowing methods to avoid the difficult task of pruning the
thorny canes.

Thornless Blackberries

For two years after planting, thornless blackberry primocanes tend to grow along the ground, like a
vine. Growers may have to move trailing canes in the direction of the row to allow room for cultivation.
After two years, however, canes become more erect and are naturally branched. Thornless
blackberry canes are thicker and more flexible than raspberry canes.

Because of the poor hardiness of thornless blackberries, northern growers must take special
precautions to protect canes during winter. Although canes are somewhat flexible, they will not bend
to the ground after the third year to be covered with mulch or straw. Some growers tip thornless
blackberry primocanes when they reach a height of 24 inches so that low growing laterals are more
easily protected during winter.

In spring, the canes should be tied at least 3 feet above the ground to trellis wires. Fruiting canes are
either shortened to the top trellis wire or woven around the wire. Woven canes should overlap no
more than two or three feet with an adjacent plant. Lateral branches are shortened to approximately
18 inches, and laterals on the lower two feet of cane are removed. Thinning canes to 6-8 per hill will
maintain acceptable production. Partial primocane suppression is recommended for thornless
blackberries.
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