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BLACKBERRIES AND RASPBERRIES
 

1. Domestic Production and Imports
 

Domestic brambleb2rry (raspberry and blackberry) production
 
is confined primarily to Washington, Oregon, California, and
 
Michigan. Reliable production figures are not collected by the
 
U.S.D.A. The season in California extends from the second week
 
of May through the second week of December. Washington and
 
Oregon are normally shipping from the third week of June through
 
the third week of September.
 

Imports from Chile can be found on the market from the
 
second week of December through the third week of April. New
 
Zealand imports follow a similar schedule from the second
 
week of December through the third week of March, while.Canadian
 
imports are typically available from the last week of June
 
through the third week of September.
 

Table 1. The major countries which currently export
 

raspberries to the U.S.
 

Imports Into the U.S. 1986
 

Country Metric Tons 1000 Dollars
 

Canada 7,217 14,668
 
New Zealand 178 1,336
 
Chile 323 1,070
 
Germany 12 133
 
Australia 4 30
 
Costa Rica 6 17
 
Brazil 3 11
 
Portugal 2 11
 
Argentina 1 8
 

Total raspberry imports for 1986 were valued at $17,311,000
 
and totaled 7,761 metric tons.
 

2. Market Prices
 

Typical wholesale prices for 1/2 pint containers of fresh
 
red raspberries are in the $1.25 range during the peak season
 
from June through September. Prices may increase to the $4.00 to
 
$6.00 range in the off-season. The price per 12-pint is
 
typically in $12.00 to $20.00 range.
 

Fresh market retail prices have a wide range. A typical 1/2
 
pint will probably sell for around $2.50. The retail price for
 
canned products are in the $1.89 to $1.99/15oz. $2.02 to
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$2.12/lb. range. I.Q.F. frozen packageL; are in the range of
 
$2.59/12 oz. or $3.45/lb. Frozen blackberries are selling in the
 
S.89/12 oz. or $2.52.1b. range.
 

Wholesale bulk 30 lb. containers of red raspberries are
 
currently selling at S.61-.63/lb. F.O.B. the Pacific Northwest.
 
Blackberries are priced at S.68/lb. and black raspberries at
 
S.75/ lb. F.O.B. The cost of shipment to the eastern U.S. is
 
approximately $.06/lb.
 

3. Production
 

A primary consideration for the production of standard
 
summer fruiting blackberries and red raspberries is the
 
requirement of a dormant period and chilling requirement.
 

The factor of a chilling requirement is critical for proper

flowering. All non-tropical blackberry cultivars require at
 
least 200 hours of air temperature below 7 degrees Celsius (45

degrees F) to meet this physiological requirement, while red
 
raspberries require 800 hours. Temperature below 10 degrees
 
Celsius (50 degrees F) may be of benefit in meeting this need.
 
Temperatures above 15 degrees Celsius (59 degrees F) may reverse
 
the chilling process. Adequate chilling will probably only be
 
obtained at elevations above 2000 meters (6500 feet) in Central
 
America. Other potential experimental treatments to chemically
 
break dormancy include cyanamide (4%), thiourea (1%), oil + DNOC
 
(5%), KNO3 (5%) -see article attached to bramble report.
 

All other soil factors such as ph, drainage , and fertility

should be quite compatible with the native conditions found in
 
Central America.
 

Supplemental irrigation will be necessary for commercial
 
scale production in most all situations. Brambles require a
 
minimum of 2.5 cm of water per week for proper growth and fruit
 
development.
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4. Cultivar Recommendations
 

Very little information currently exists on bramble
 
cultivars and their performance in Central America. I would
 
suggest a trial planting of the following cultivars at 
several
 
representative climatic sites.
 

Blackberry Red Raspberry
 

(Erect Types) (Summer Fruiting)
 
Cherokee Meeker
 
Cheyenne Titan
 
Roseborough
 
(Trailing Types) (Primocane Fruiting)
 
Thornless Evergreen Heritage
 
Olallie New York 114
 
Floridagrand Fallred
 

Amity
 
Summit
 

The problem of inadequate chilling can be overcome by the
 
use of fall-fruiting (primeocane-fruiting) red raspberry
 
cultivars. In this case the fruiting canes (florocanes) are not
 
biennial as they are in standard summer fruiting cultivars. With
 
these plants the new shoot growth emerges from the crown and root
 
system in the spring, the shoot grows for several months, sets
 
terminal flower buds at the tip of the shoot, flowers, and
 
fruits. This entire process normally takes about five months
 
under cool temperate conditions. Under warmer conditions this
 
cycle would take approximately 18 weeks to complete. Under these
 
conditions it would be possible to continuously fruit a planting
 
by having primocanes at every state of emergence, growth,

flowering, and fruiting within the row. When an individual
 
primocane has flowered it is simply cut off at the base and
 
removed. This type of production would allow for a constant and
 
uniform supply of fruit which is currently unavailable from any
 
source in the world. This should allow for a unique and
 
immediate market niche. Establishment of e consistent market
 
presence has traditionally been a key factor in the success of
 
individual produce items.
 

Additional studies on plant management and post-harvest
 
treatment is needed. The post-harvest bleeding and breakdown
 
of large soft blackberry fruit will present significant problems

in handling, transportation, and storage. Red raspberry fruit
 
should be less prone to bleeding but is still one of the most
 
rapidly perishable of all fresh produce crops. The use of rapid

cooling to remove field heat from the fruit, cold storage,
 
refrigerated transport, and modified atmospheres in the package
 
will all be important components of a successful export program.
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GROWING FALL BEARING RED RASPBERRIES
AS A SMALL SCALE COMMERCIAL ENTERPRISE 

One of the major limiting factors in successful raspberry producation has 
been the large amount of hand labot necessary to produce this crop. especial
ly pruning labor. A recently introduced cultivar "Heritage," has a different 
growth habit which considerably reduces the pruning time. Raspberries nor
mally fruit on two year old canes. A new shoot emerges from the roots dur
ing the spring and grows all su.nmer. The flower buds are formed within the 
buds during the fall. These flower buds open during the next spring and pro
duce fruit in June. After fruiting, the cane dies. These fruiting canes must be 
removed by hand pruning from among the newly developing first year canes, 
which will fruit the following year.

"Heritage" produces fruit on one year old canes. These canes emerge dur
ing the spring and begin developing flowerbuds in Jaly. These flowers opct' 
and begin producing fruit by the end of August. Fruit develops consecutively 
down the cane until the first hard freeze of the fall. These canes can then be 
mowed to the ground during the winter. New canes will develop from the 
roots the next spring and fruit in that fall. All hand pruning is eliminatLd as 
well as the problems of spring frost damage to the flowers and overwintering r
diseases. 

Another labor saving practice is the willingness of customers to "pick
their-own'" fresh produce. This eliminates the need for costly harvest labor, 
storage, and marketing outlets. Many customers will drive aconsiderable dis
tance to pick fresh fruit in a well tended planting. 

Site Selection 

Raspberries demand a fertile soil with a high organic matter content and 
good drainage. Select a well drained site, because the humus content can be 
improved more cheaply than can the drainage of a wet site. (See Soil Pre
paration.) Poorly drained bottom land should be avoided. Raspberry plants 
will grow poorly if their roots are under water for more than a day at a time. 

The best l3cation for a site is op the north side o! a slope or an area that 
gets some shade in the afternoon. This keeps the soil slightly cooler and 
moister. Soils in other site-; can be kept cool ty increasing the amount of 
mulch applied. 

It is not necessary to plant 'HeritagC raspberries o"na hilltop for frost p o
tection. They bloom in July and August and thus a&o;ci -pring freezes. 

The final aspect of site selection is water. Raspberries must have at least 
one inch of water per week for good fruit production. This means that irriga 
tion is necessai-r. The site should be near some water source such as a well. a 
pond, or a spring. In the absence of rain for a week, each foot of row of 
raspberry plants will require two gallons of water. This equals 8,100 gallons 
of water per acre of raspberries per week. 



Soil Preparation 

There are three main factors in soil preparation: adjusting the fertility and 
pH. building up the organic matter, and destroying perennial weeds. The 
system presented here to accomplish these three things is not the only 
system, but it is one that was used successfully at the State Fruit Experiment 
Station for a recent 'Heritage' planting, 

Most sites are usually in permanent pasture or weeds. The rows should be 
marked off first. A north-south orientation is preferable if therc is no erosion 
problem. On steep slopes, rows should follow the contour. The row centers 
should be 10 feet apart, but could be from 8-12 feet, depending on the size 
of equipment. Glyphosate herbicide (Roundup) should be sprayed 18 inches 
on either side of the row center. This will leave 3 foot treated strips, with 7 
foot grass middles between the row. 

Roundup herbicide is expensive, but it will do the most thorough job of 
weed control if properly applied. It must be sprayed directly on the leaves of 
actively growing p!ants to be effective. It moves through the plant and kills 
the roots as well as ti-,e !o,-, Larac weeds s'Jch as brambles or multiflora rose 
will not look dead but they wilt no Vow i ac. he following year. 

Roundup is best applied with a small prryer used exclusively for weed 
spraying because of th2 danger of residues applied when not wanted. It is 
quickly deactivated in the soil sa contamination should no( occur if it is used 
correctly. Two weeks after the herbicide treatment, the sprayed strips can be 
plowed and disked. This should leave three foot plowed strips separated by 
seven foot strips of grass, 

Soil samples should b: taken from the plowed strips. Use a small shovel or 
trowel to dig 10 15 samples of the soil up to 12 inches deep. Thoroughly 
mix the samples ,n a bucket and submit 1 cup of soil in a paper bag to the 
local Cooperative Extension Office for analysis. 

The Extension Service will send the grower written recommendations on 
bringing the so! up to the proper fertility. The pH should be corrected to 
5.5-65. The P level should be at leaist 50 Ibs/A and the K test dt least 300 
Ibs/A. Materials that are ne-de- :hould be added only to !he plowed strips, 
Remember that in one acre of land only 30% is plowed. A fertilizer recom-
mendation of 200 pounds per acre would actually be applied to the strips on 
one acre at 30% x 200 or 60 pounds. Lime can be ap-lied by hand to the 
strips. A large area is more cheaply limed by truck. 

The application of 10-12 tons of cow manure per acre (3 to 3 / tons on 
the strips) or 5-6 tons of hog or chicken manure per acre 1'1 -2 tons on the 
strips) will ; nprcve the soil. This wil! in .rease the organic matter content of 
the soil. The anount is emlivalent to 150 pounds of cow manure cr 75 
pounds of hog or chicken man,--re per 100 feat of row. 

Any other rotted plant mattria: can be used in place of mn-.mire. Grass 
clippings, spoiled hay or sawdust, orstraw, Lhopped !eaves, bark-chips all 
make good soil amendments. Old hay, howeve-, often contains many weed 
seeds. 

Sawdust or wood chips are a readily available byproduct of the many 
lumber mills in the area. These are excellent materials for improving the soil. 
Spread the material on the strips approximately 2-4 inches de.'p. Art equal 
amount of manure should be added to help this material decompose 
properly. 

Materials that are not fu;ly rotted must be decomposed before the rasp
berries are planted. Fertilize the strips as the organic matter is spread on the 
soil by sprinkling ammonium nitrate (33-0 0) at the rate of 50 pounds per 
ton of material or % cup per bushel. 

The recommended amounts of lime, phosphorus, and potassium can also 
be added now. These are then plowed or tilled into the strips. Be sure that 
this material is thoroughly mixed. The strip should settle for the rest of the 
summer. Shallow cultivation should be used to keep weeds under control. 

Wet areas can be improved by raising the beds where the raspberries are to 
be planted. The addition of organic matter will help to raise these areas. A 
blade on a tractor can be used to scrape soil froin the row middles on to the 
row centers. This will produce wide, slightly raised beds and drainage areas 
between beds. These drainage areas should be cleared at the low end of the 
field to allow standing water to escape (FicJre 1). 

Plant Selection 
It is important to obtain plants from a reliable nursery. Raspberries can be 

infected with a number of virus diseases which will cause a planting to lose 
vigor and yield. Nurseries -hat sell disease free and virus free certifieu stock 
are inspected by the stete Department of Agriculture and certified to be free 
of these problems. It may be cheaper in the short run to dig up extra plants 
at a neighbor's field, but the likelihood of those plants being infected and 
not producing well is high. 

South of the Missouri River, 'Heritage' raspberries should be planted in 
the fall. This means the order must be placed by mid-summer or no later 
than the rnd of August. Plants for spring planting should be ordered in the 
early fall, at least by October, to be sure enough will be available. More 
plants than are needed should be ordered to insure replacements for ones 
that do not grow. 

Flanting and Early Care 

The plaits should be inspected immediately upon arrival The roots 
shc-uld be moist and brown. Slack, soggy, or n.oldy roots indicate poor 
plants. The nursery should be notifie immediately. 

Plants that are not to be set soon should be stored in a cool (350 450F), 
dard storage room. Any bundles that have dried should be mu, tened by
soaking the roots in water for 6 hours. A root cellar is fine. but make sure 
the plants stay moist, not wet. The plants can also be lined out in a trench. A 
furrow or trench is dug about 8 inches deep. The bundles of plants are 
placed in the trenci- with the roots down and the tops above the suil line. 



The trench is filled with soil and the tops of the plknts are mulched. The soil 

should be soaked with water as soon as possible. 
Raspberries can be planted from 23 feet apart It will be more expensive 

to plant them 2 feet a;part, but they will yield more the second year. By the 

third year each rov should be a solid hedge re-
gardless of initie' s.pacing. The easiest method of planting raspberries 
is to plow a furrow down the center of each row. A stick marked at 
the correct interval can be used to space the plants. It will help the 
young roots to soak them in a thin slurry of mud and water for 
several hours before being planted in the furrow. This coating keeps 
the roots from dryinig out. 

Number of Plants per Acre 

space between plants 

Space between rows 24 inches 30 inches 36 inches 

8 feet 2719 2175 1812 
10 feet 2175 1740 1450 

12 feet 1812 1450 1208 

A two or three person pl3nting team can operate very efficiently. One 

person can ho!d the measuring stick and lay the plants in the 

furrow and spread the roots (Figure 2). One or two people following 

should cover the plant roots immediately with soil and tamp it 

The plants should be set at the same depth as they were in the nursery. 
The piece of cane, known as a handle, should be above ground The roots 
should be evenl read at the same depth as in the nurser before bein 
coeey beoe g 
covered with sail. Each plant should be watered with at least one quart of 
water afterplanting. 

make an excellent mulch because they are free of weed seed5 and produce a 

thick mat on the soil surface. Any available organic material, such as straw, 
hay, grass clippings, or chopped leaves may be used. This mulch will protect 

the tender roots of the plants through the winter as well as keep the soil 
moist (Figure 3). 

Black plastic mulch can not be used on raspberries. Raspberries renew 

their fruiting canes each year. New canes emerge from tie roots. A film of 
plastic mulch will prevent canes from emerging. 

7 9 Fig. 2. Planting the plants in a furrow. The canes are spaced 2 feet apart 

by means of a premeasured stick. The canes are in the bucket filled with 
Fg .iwater. The trench is filled and lightly tamped after the canes are placed in 

Fig. 1. Prepared bed. Notice the slope into thse ditch on one side. it. 



Fertilization of drip or trickle irrigation is that it waters only raspberries, not the grass 

'Heritage' raspberries require more nutrients than other 
blackberries, because all canes must be renewed each year. 

raspberries or 
between rows. A sprinkler system which covers the whole field must apply
27,000 gallons to one acre in order to equal on-- inch of rain. A trickle 
irrigation system would only use 8,000 gallons. Sprinklers. on the other 

Manure and/or mulch applied will uually supply all the nutrients needed 
except nitrogen. Ammonium nitrate can be used to supply the ni!rogen 
when manure and/or mulch are used as sources of the other nutrients. The 

hand, can be useful during very hot weather to reduce the field temperature. 
Detailed specifications and design information on irrigation systems are 

available from the Fruit Experiment Station and area Cooperative Extension 
mulch will bind some of the nitrogen for the first 2-3 years. After that 
period, the breakdown of the mulch should release adequate nutrients to the 

Agriculture Engineering Specialiss. 

plants. Additional mulch should be added each year to replace the amount 
converted to soil organic matter and used by the plants. t 

Approximately 100 pounds of actual nitrogen should be spread on the 
3-foot strips of each acre the first year. This is equal to 330 pounds of 
ammonium nitrate (33 0-0) per acre or six pounds per 100 feet or row.,r. 
Where mulch is not use.d, apply VAthe above rate. 

Manure is an excellent source of plant nutrients for raspberries. It can be 
applied anytime f,om late fall to early spring when the plants are dormant. It 
should be applied at the rate of 2 3 tons per acre or 100 pounds per 100 feet 
of row for cow manure. Poultry manure shou;d be applied at about one half 
the above rate. 

Fertilizer applications in the later years should be based on the appearance 
of the plants. Nitrogen is usually the element lacking. Small canes will 
yellowish green leaves indicate a lack of nitrogen. The canes should reach 5-7 
feet in lieight with healthy green leaves before flowering. 

Generally 50 to 100 'ounds of actual nitrogen either as fertilizer or 
manure should be applied before growth o'curs in the spring in subsequent 
years. A second "booster" application of 30-50 pounds aLtual nitrogen 
should be applied when tI,e flower buds begin forming during July. The ... . 
fertilizer should be evenly sr read over the whole row and not banded down ,,. " .":. -'a 
one side. -;I -,' , 4', 

Irrigation 

Red raspberries are a shallow rooted crop ane' are susceptible to lack of 
water for even a short period of time. A soil that i;,high in organic matter and 

Fig. 3. The completed planting is irrigfea Tre bea, have 
with wood chips. Tre drainage ditches have been ieh o;,'en 

been mulched 

is mulched heavily will provide enough moisture for susta;ned growth in 
some yeara. The typical soils of the Ozarks do not have enough moisture hold-
ing capacity for the good growth of red raspberries. Some type of irrigation 

Weed Control and Soil Management 

system to supplement the rainfall will usually pay for itself with increased 
yields in a few years and will be neccssary for plant survival in hot, dry years. 

Currently there are no herbicides registered for use in newly esiablished 
'Heritage' plantings. The most feasible method for weed control the .ist 

The method of watering raspberries can be as simple as a garden hose and I season is to mulch in the row and mow the aisle frequently. 
sprinkler or as coriplex as an electronic timer controlled trickle irrigation Research has shown that mulch2d plantings consistently produce the 
system. A small planting can usually be watered by a soaker hose, trickle, highest yields and largest berries. Mulch Aot only suppresses weeds, but it 
drip or sprinkler. Large plantings should install a permanent watering system also keeps soil temperatures from fluctuating, thu., allowing better root 
before planting. growth. Mulch inhibits evaporation of moisture from the soil. It also breaks 

The soaker or trickle system of irrigation applies water through emitters down slowly, supplying nutrients to the roots and building the organic 
which are plugged into a black plastic line laid down the row. The advantage matter content of the soil. 



Mulched plantings require hand pulling or hoeing every few weeld to 
remove the few weeds that become established. Plantings that are not 
mulched should be hoed more often and cultivated mechanically only 1 or 2 
inches deep. 

A pre-emergent herbicide can be applied in the fir't fall after planting.
Enide 50W or Simazine may be applied to 'Heritage' raspberries at the rates
listed on the container. It should be remembered that one acre of land with 
rows spaced 10 feet apart has only 30% of tha area actually under raspber
ries. Directioni on the container may recommend 10 pounds per acre. Each 
acre of raspberry field would only receive 3 pounds apjlied on the rows. 

Good weed control using herbicides ispossible if:
1) All equipment is maintained and calibrated. 
2) The recommended rate is applicj. 
3) The material is applied at the right time and during the right weather 

conditions. 
4) The herbicide used is known to be effective against the weeds found 

in the field. 

Pruning 
'Heritage' red raspberries are mowed to the ground after the leaves are 

killed by a hard frost Using a brush hog, lawn mower, or hand shears, the 
canes should be cut as close to the -- nd as possible. 

Marketing 

Red raspberries are a highly perishable crop. Their quality deteriorates 
within 24 hours after picking, even with refrigeration. The plants must be 
picked at least three times per week during warm weather and twice per
week during cool weather in order to achieve the maximum harvest of ripe 
fruit. 


These berries a-e best marketed through a U-pick type operazion. It takes 
approximately 300 customers to pick one acre of 'Heritage' red raspberries 
per season. A corvenient location and good advertising are the keys to 
attracting enough customers. Pickers also appreciate adequate parking, an 
organized operation, and a mud and weed-free field. 

Red raspberries bring an excellent price at a road-side stand r 3 farmer's 
market. To avoid spoilage of fruit, pick only as much as can be sold in about 
5 hours. It takes approximately six full-time pickers to pick an icre. Picking 
can be accelerated with, the use of a picking belt that will hold 2 pint con-
tainers. Filled containers must be stored in the shade or in a cooler. 

Good management is the key to a successfu, operation. More money will 
be made on a well-managed small field than on a poorly managed larger one. 
A record of all expenses and income should be kept. The appended form 
may be used to plan the budget. The State Fruit Experiment Station at 
Mountain Grove and the Department of Agricul:tiral Economics, University 

of Missouri, Columbia, can assist in preparing budgets and in management 
tchnique& 

'Heritage' Raspberry Planning Calendar 

Before Planting 

January 	 1) Discuss plans with Fruit Experiment Station or Cooper
ative E'-tension Service. 

February 2) Site Selecion 
3) Write for information on irrigation. 

. . . . . . ..-.--------. ..-
March 	 1) Lay out planting. 

2) Begir collecting organic ,hatter. 
April 3) Plow 3 foot strips. 

4) Soil tests. 
May.1).Apply.Roundup.to.actively.growing.weeds.in.3.foot 
May 	 1) Apply Roundup to actively growing weeds in 3 foot
 

strips. 
2) Spread organic matter 2-4 inches deep on the strips. 

June 3) Add lime, potassium, phosphorus as indicated on soil 
test.
 

4) Mix fertilizer and organic matter in the soil. 
...... 

July 	 1) Shallow cultivztion of the strips every few weeks to 
remove weeds. 

2) Mow row middles as needed. 
August 3) Plan irrigation system. 

4) Order plants. 
. .........-.... .........................................----. 
 .........
. .
 

September 	 1) Make sure plants will be available. 
October 2) Stock pile mulch to spreid over plants. 

......................-..............-...................................-.
 

November 	 1) Inspect newly arrived plhnts. 
2) Plow a shallow furrow down the row center for planting 

the plants. 
3) Plant the plants and mulch them.
 
4) Remove above grouno portions of planted canes.
 
5) Apply at least 2 inches of water to dry soil, I inch
 

to moist soil. 
6) Store extra plants in cool moist place. 

.... . .. . ....~~............. .... . . . . . . . . . . . . . . . .
.
 



After Planting - 1st season July 1) Apply supplemental fertilizer when flower buds appear. 

January 

March 

1)
2) 
3) 

4) 

Finalize irrigation plans and obtain the material. 
Frepare to install irr:qation when weather permits. 
Order fertilizer or obtain manure and spread it on 
planting. 
Attend meetings and seminars. 

the Augut 

2)
) 

3) 
1) 
2) 
3) 

Prepare advertising and marketing arrangements.Prep a ed ing and m owng . 
Continu- weeding, watering, and mowing. 
Begin picking and selling fruit. 
Keep lanting clean. 
Water as neeced. 

Api il 

May 

June 

July 

1) Install irrigation system nd test it. 
2) Watch fcr growth of plants. 

--.- .-.-------------------------------------........... .. ... .. . .. ... .. .. . . . . . . . . . . . 
1) Replace dead plat.

2ay1)Pull or oe eedas nedNovember 
2) Pull or hoe weeds as n-eeGed t keep planting clean. 
3) Use irrigation wvhenever less than 1 inch of rain has fallen 

per week. Do not over water a'ter large rains. 
4) Mow grass ;n the spaces between the rows as needed. 

I 
"e.... 

September 
October 

..1) 
1) 
2) 

1) 
2)
3)
4) 

.. ............. . . . . . . 
Contir. har-,'esing. 
Continue watering r'id weeding as needed. 

"...... .... . . 
Continue harvesting. 
Mulch and water as needed.
Apply pre-emergent herbicides at V rate. as desired.Cut canes to ground

... 

....- . . . . . . . . . .... .................. .. . . ............ - - - -

August 

September 
October 

...... 

November 

1) Pick a few ripe fruit for the family. 
2) Add n:ulch to make up for that which has decayed.
3) Continue weeding and watering as neejed. 
..... ..... ..... .......................-. ................... .... . 

1) Apply pre-emergent herbicide, if desired, to ground under 
raspberry plants - use V2 rate in fall and 'A in spring. 

2) Drain irrigation lines and prepare the irrigation system for 
winter. 

BUDGET FOR U-PICK'HERITAGE' RED RASPBERRIES 

W. W. Thomas, DirI Marxeting Specialist 
University of M issouri - Colum bia 

Establish
men 2nd 

Period Budqzt 

December 
.------- -- ..... ---. - ------------

1) Cut canes to ground. 
1. Yi~ld !pounds per acre)! 4.000 

January 
2) 
3) 

4) 

Order fertilizer or obtain and spread manure. 
Plan marketing techniques: Call farmer's markets, attend 
meeting-, or contact super markets. 
Plan marketing strategy: Make signs; cards; handouts; pre

2. Price per pound2 

3. Gos; income per acre 

S .80 

$3.200 

February 5) 

6) 

pare parking site; obtain containers, etc. 
Attend meetings and seminars. 
Repair equipment-

VARIABLE COSTS PER ACRE 
. 

4. Plants - S 545 $ 
................ ------------------------------------------.----.-.----------.-.-................. 5 Fertilizer, lime. etc. 4- 125 40 

S '.c&nd and Following Seasor s 6. Machinery co t -- 125 25 

March 1) , pply chemical 
cide, if desired. 

fertilizer and '/ rate pre-emergent herbi
7. Irrigation costsE 125 125 

2) Test irrigation system. 
-------.---....I -----_--.---............ ......................... -----------. Production latcr - 1...........................125 125 

April 
May 

1) 
2) 

Pull or hoe weeds as needed. 
Water as needed. 9. Pesticides 30 40 

June 3) Mow aisles frequently, especially at the edges of the beds 
to keep canes
machine.) in a 3 foot wide row. (Use an edging 10. Harvesting supplies

11. TOTAL VARIABLE COSTS PER ACRE $1,075 S 
t00 

4&^ 
-. -. -. .- .- ..-- .-.-- -------- - --.-.---.- -.-------.--..----.--.-.--.-.--.-.--.--.-. --.-.-.... -.--.-.--- . 



-12. 	 INCOME OVER VAR. COSTS - $2.720 

_ 	6-quart tray weighs 8-10 pounds; 3-quart tray weighs 4 pounds; quart tray weighs 
1 -1%'pounds; pint weighs Y pound. 

2 	 Price may va"y due to location and dermnd. 

Plants are spaced 2 feet apartin rows 10 feet apart. 

Go by soil test and recomrTreodztions. 

Machinery and irrigazion colits are listed at custom rates. 

Labor is computed at $5 per hour. No hand pruning required if ph t-are mowed 
down with brush hog or lawn mower sfttrharvest in the fall or winter. 

Income to pay costs of land. builain, management, harvesting, hauling, sales tax. 
sales tax bond. advertising. interest, special liability insurance, commission, utilities. 
etc. 

SOURCES OF PLANTS, SUPPLIES, AND EQUIPMENT 

Inclusion or exclusion of companies on this list does not constitute a 
recommendation. 

Source of Plants 

Ahrens Nursery, Route 1, Huntingburg, IN 47542 
Bountiful Ridqe Nurseries, Princess Anne, MD 21853 
Conodon and Weller Nurseries, Mile Block Road, North Collins, NY 

14111
 
Makelski Berry Farm, 7130 Platt Road, Ypsilanti. MI 48197
 
Rayner Brothers, Salisbury, MD 21801
 
Stegmaier Nursery. Route 4,Cumberland, MD 21502
 

Supplies 

Anderson Box Co., 563 North 20th Street, East St. Louis, IL 62205 
Packaging Corp. of America, 1603 Orringtcn Avenue, Evanston, IL 

60204 

Irrigation 

The Berry Patch, Route ?, Box 247-B, Cleveland, MO 64734
 
S & H Equipment Co., Lockwood. MO 65682
 
Submatic Irrigation Systems. P.O. Box 246, Lubbock, TX 79408
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INTRQDUCTION 

HISTORY 

Cultivated raspberries of North 
America originrte from two groups: 1) 
red raspberries, Rubus idaeus, native 
to Europe; and 2) Rubus strigosus, 
native to North America. 

The red raspberry in Europe did not. 
attract enough attention to be called a 
cultivated fruit until the 16th cen-
tury. No doubt it crept into fields and 
was more or less cultivated from the 
very beginnings of agriculture in the 
regions where it grows wild. 

The first mention of the American 
red raspberry as a garden fruit came 
in 1771 when three raspberry vari-
eties were offered for sale by a person 
in New York. An 1832 pomological 
manual lists 18 red raspberry vari-
eties. A list issued in 1867 lists 41 
varieties known in American gardens. 
Much breeding has been done since 
then to improve varieties for local con-
ditions. Many of the leading varieties 
now being grown in Washington and 
Oregon were developed from the 
Lloyd George variety. Although this 
variety is not well adapted for produc-
tion in North America, i. is the parent 
of such improved varieties as Willa-
mette, Canby, and Washington. The 
Puyallup and Sumner varieties are 
progeny of the Washington variety, 
Willamette is the leading commercial 
variety, 

Nearly all the red raspberries pro-
duced in Washington and Oregon are 
sold to processors for freezing. Red 
raspberries are excellent for fresh con-
sumption but are difficult to ship long 
distances. Fresh market sales, there-
fore, are concentrated in the urban 
areas near the producing fields, 

BOTANY 

The red raspberry is in the Rosa-
ceae (Rose) family and the genus 

Rubus. Plants are perennial with 
roots living for many years. The cane 
or stem lives only two years. Cane 
growth occurs the first year. Flowers 
and fruit are produced the second year 
and the cane then dies. New canes are 
produced each year from Lnder-
ground roots or basal cane buds. 
Some varieties produce fruit on the 
upper portion of current season canes 
in late summer or fall and fruit on the 
lower portion the following summer. 

Canes are upright or semi-erect and 
may reach a height of 8 feet or more. 
Stems may have sharp, strong thorns 
or spines, have scattered, weak prick-
les, or be essentially thornlcs. Leaves 
are mostly trifoliate, ovate, and 
deciduous in the Northwest. 

The fruit is an aggregate composed
of 75 to 125 drupelets held togther 
by their geometrical symmetry and a 
network of fine, nearly microscopic, 
interlacing hairs. The fruit differs 
from blackberry and other dewberries 
in the same genus in that it separLtes 
from the receptacle, producing a 
hollow fruit with no core. 

NUTRITIVE VALUE 

One cup of fresh red raspberries 
(123 grams) provides 50% of the 
recommended daily allowance of 
vitamin C, one-tenth of the iron, and 
useful amounts of other vitamins and 
minerals, but only 70 calories, 
Raspberries are low in sodium and 
therefore suitable for a low-sodium 
diet. 

Composition f 100 grams (31/i 
ounces) of fresl' red raspberries in-
eludes water, 84.2 grams; protein. 1.2 
grams; fat, 0.5 grams: carbohydrate, 
13.6.grams: fiber, 3 grams: ash. 0.5 
grams; calcium, 22 milligrams: phos-
phorus, 22 milligrams; iron, 0.9 milli-
grams; sodium, 1 milligram: potas-
slum, 168 milligrams; magnesium, 20 

21 

milligrams; vitamin A, 130 interna
tional units; thiamine, 0.03 milli
grams; riboflavin, 0.09 milligrams; 
niacin, 0.9 milligrams and vitamin C, 
25 milligrams. 

MARKETING 

Red raspberry growers in the 
Pacific Northwest have several avail
uble market outlets. To maximize 
returns, growers should consider the 
various altenatives and decide which 
is best from a personal standpoint. 

Growers wanting to sell red rasp
berries to processors should obtain 
advice, counsel, and a contract agree
inept prior to planting. The contract 
should stipulate varieay, acreage to 
plant, and whether the berries will be 
harvested by hand or mechanical 

means. The grower should also deter
mine ahead of time whether the con
tract should be negotiated personally 
with the processor or whether he 
should depend on group action with 
an association of growers negotiating 
the terms. 

Recently fresh marketing has gain
ed in importance due to new varieties, 
new technology in handling, shipping. 
and packaging, and the desire of 
many consumers to buy produce 
direct from the farm. Red raspberries 
from the Pacific Northwest. if pr Jper
ly handled, can be placed on the 
market in prime condition in New 
York, Paris, or Tokyo. 

For fresh market, varieties are very 
important. Each 'grower should have 
varieties that' permit shipping 
throughout the season, or be pre
pared, through a cooperative arrange
ment, to achieve this goal. High quail
ty, stability, and reliability are essen
tial. 

Growers involved in a shipping deal 
must have adequate packing and cool
ing facilities and be prepared to ser



vice the market at the appropriate Selling directly to consumers 
time, with adequate volume, and at through roadside stands and markets,
the market price. It is all right to take U-pick operations, or rent-a-farm 
orders a day or two in advance on the operations may also be a successful 
local level, but prices should be market outlet for many. tons of red 
negotiated prior to committing a raspberries. Many communities in the
volume of berries for delivery. Local Northwest have retail farmer mar-
markets include retail store buyers, kets. This alternative should also be
wholesalers, nursing homes, schools, considered as a marketing outlet. 
hospitals, hotels, restaurants, and Each market outlet requires its own 
other institutional users. In m3st production technique, technology,
metropolitan areas, consumer buying and business acumen to be successful. 
clubs, store fronts, and cooperatives It is of the utmost importance that 
offer good market outlets for fresh the plan precede the planting. Only
raspbenies. carefully planned ventures and full 

PRODUCTION AND PRICE STATISTICS 
Item and Area Unit 1976 197n 1978 1 9r 1980p 

Acreage Harvested 
Oregon 
Washington 
Tvo-state total 

acres 2,000 
2,900 
4,900 

1,900 
2,800 
4,700 

1,900 
2,600 
4,500 

2,000 
2,600 
4,600 

2,100 
2,800 
4,900 

Yield Per Acre 

Oregon 
Washington 

lbs 4,500 
5,080 

5,530 
5,230 

5,050 
5,100 

5,000 
4,900 

5,050 
4,500 

Two-state avg. yield 4,843 5,350 5,080 4,943 4,735 
Total Production 

Oregon 
Wash.igton 
Two-state total 

thou lbs 

" 

9,000 
15,012 
24,012 

10,500 
14,980 
25,480 

9,600 
13,260 
22,360 

10,000 
12,740 
22,740 

10,600 
12,600 
23,200 

Utilization of Sales 
Oregon 

fresh thou lbs 80( 700 400 700 600 
processed 8,200 9,8,00 9,200 9,300 10,000 

Washington 
fresh 1,312 1,615 1,017 1,790 2,240 
processed 13,420 13,029 12,243 10,950. 10,360 

F 'rr-n Price 
Oregon 

all ¢/lb 31.8 51.0 74.6 68.2 28.1 
processed " 30.8 50.4 74.8 68.8 26.7 

Wdshi,,glo,, 

all 29.6 44.6 70.4 69.5 37.2 
processed 28.3 44.1 70.7 68.5 30.2 

r-Revised. p-Preliminary. 

2 2, 

commitments are likely to be suc
cessful. 

RELATED PUBLICATIONS 

The following references are avail
able from county Extension offices. 

Washington State University -

Insect, Disease, and Weed Control 
Guide, Commercially Grown Rasp
berries, EB 0847. 

Scheduling the Irrigation of Red 
Raspberries from Evaporation Pan 
Data, XC 497 

Fertilizer Guide: Red Raspberries, FG 
22 

A Hooded Spray Boom for Caneberries, Bush, or Vine Fruit, EB 638 
Costs of Owning and Operating Farm 

Machinery in Washington, EM 
4035 

Red Raspberry Production Costs and 
Returns, EM 4522 

Oregon State University 

Spray Program for Cane Fruits in 

Oregon, EC 852 
Improving Bee Pollination of Com

mercial Caneberries, EC 953 
Fertilizer Guide Red Raspberries 

(Western Oregon-WesL of Cas
cades), FG .19 

Growing Red Raspberries in Oregon, 
EC 764 

The Raspberry Crown Borei and Ils 
Control, Cl 615 

Commodity Data Sheet: Red Rasp
berries. 

United States Department of 
Agriculture 

Controlling Diseases of Raspberries 
and Blackberries, F 2208 

Growing Raspberries, F 2165 



ES7LABLISHMENT
 

SITE SELECTION 

Climate. The most favorable 
climate for red raspberry production 
is one providing a relatively cool sum-
mer, a rain-free harvest season, and a 
mild winter just sufficiently cold to 
satisfy the chilling requirement of ap-
proximately 800+ hours below 33'F. 
Hot, dry, windy weather during early 
summer will retard cane growth and 
contribute to softiess and seediness 
of berries. Excess heat during fruit 
ripening may cause softness, color 
loss, and scalding of fruit. Rain during 
harvest creates soft fruit and con-
tributes to fruit rot caused by fungal 
infections. The raspberry is one of the 
hardiest of the brambles: roots will 
tolerate temperatures down to -2°F 
without damage. Dar-age to basal 
tissue, tips, and buds may occur as a 
result of winter cold, especially if ac-
companied by drying wind. The 
am-unt of winter injury is dependent 
on the degree and duration of cold and 
the preconditioning and carbohydrate 
level of the plant. The moderate 
climates of western Oregon and 
Washington are nearly ideal. Areas 
east of the Cascades are often risky 
because of extremes ;n winter and 
summer temperatures, and the fre-
quency of drying winds. Local climate 
may be modified by topography. Slop-
ing land may provide good air drain-
age and avoid frost and freeze damage 
that occurs in low areas where cold air 
is easily trapped. Exposed, wind-
swept sites are more likely to promote 
damage than protected or sheltered 
sites. 

Soil reouirement. Desirable soil for 
raspberries should have depth, high 
water-holding capacity, good drain-
age, adequate fertility, and freedom 
from erosion problems. A loam or 
sandy-loam soil 2 to 4 feet deep is best 

suited. Under ideal soil conditions and 
good cultural maintenance, a planting 
may remain productive for 10 years or 
more. Heavy, poorly drained soils are 
wet and cold. Plants respond with 
poor growth and yield and the life of 
the planting is markedly reduced. 
Some root diseases aie enhanced in 
heavy wet soils. Raspberries should 
not be planted in soil of this type. San-
dy and gravelly soils are to be avoided 
unless irrigation is available because 
of their inability to hold moisture and 
nutrients. 

SOIL PREPARATION 

A soil improvement program prior 
to planting is recommended unless 
the area to be planted has been in sod, 
hay, or other soil-improving crops. A 
green manure crop plowed under be
fore planting will help establish 
organic matter and improve soil tilth. 
Cereal rye does well for this purpose. 
It should be planted in early Septem-
ber and worked into the soil in the 
spring prior to planting. The cover 
crop should not be allowed to develop 
beyond the heading stage. The break-
down of heavy straw requires large 
quantities of nitrogen. When large 
quantities of straw are mixed with 
soil, additional nitrogen must be pro-
vided or the available nitrogen may 
become tied up by the straw and not 
be available for plant growth. If the 
material is left on or near the surface, 
there should be no need for extra 
nitrogen. 

Barnyard and poultry manure are 
good sources of organic matter and 
plant nutrients. If available, apply an-
nually duiing early spring 8 to 12 tons 
of barnyard manui e, or 5 to 6 tons of 
poultry manure, per acre. Since 
manures are low in phosphorus, ap-
olications of commercial fertilizers 
will likely be needed. A soil test is re-
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quires to identify specific needs. 
Refer to discussion on fertilizers for 
more information. 

Eliminate noxious weeds, such as 
Canada thistle and quaclcgrass. be
fore planting. Areas that have been in 
sod should be cultivated or cropped 
for at least one year to kill the grass. 
Strawberries, tomatoes, or even other 
raspberries ar hosts for Verticillium 
wilt and may contaminate the soil. 
Determine if this is a problem before 
establishing a new planting. A nema
tode test to determine the number and 
kinds of nematodes is essential. 
Fumigation may be advisable if 
nematodes are present. See discus
sion on soil fumigation for additional 
information. 

VARIETIES 

Red raspberry varieties can be 
divided into two types. Summer
bearing varieties produce canes that 
are biennial in habit, growing one year 
and producing fruit the next. Fall
bearing varieties produce canes which 
bear fruit on the upper portions of the 
cane in Lhe same growing season. 
These canes, if left for the biennial 
year, will bear fruit on the portions 
that did not fruit in the previous 
season. This type can fruit in both ear
ly and late summer. The root systems 
of both types are perennial and the 
plants are capable of living for many 
years. 

Most commercial varieties in the 
northwest dre.of the type that pro
duce one crop per year. There is grow
ing interest io the varieties that pro
duce in both early and late summr to 
supply fruit for fresh markets. Such 
varieties may also be u:ed to avoid 
damage from winter freezL and late 
frosts in the earl', part of the year. 
This can be useful in the areas with 
more severe Climates. 



Willamette (1942 release, Oregon-
USDA). Industry standard, compris-
ing the major portion of Oregon-
Washington acreage. Fruit large, 
dark red. fairly firm and suitable for 
processing. Ripens earl), and may 
overlap with late strawberry harvest, 
Shakes off mechanically when fully 
ripe. 

Plants ve.y vigorous and produc-
tive in good, well-drained soils. Canes 
medium gize, tall, and sprawling, 
Laterals medium length and strong. 
More susceptible to freeze injury than 
Sumner. Susceptible to root rot. 

Meeker (1967 release, Wsiiing'mj. 
Second leading variety in the Pacific 
Northwest and increasing in acreage. 
Fruit large, bright red, and firm. Ex-
cellent for processing and fresh mar-
ket. Low susceptibility to Botrytis 
fruit rot. Harvest season 4 to 7 days 
later than Willamette. Can be har-
vested mechanically as the fruit 
shakes off readily. Provides a mcre de-
sirable mechanically harvested prod. 
uct than Willamette because of light-
er color, but its long laterals can be 
damaged by harvest machines. 

Plants are very vigorous and have 
been very productive on well-drained 
soils. Canes large in diameter, very 
tall, and tend to flop over. Fruiting 
laterals long and fairly strong. More 
susceptible to freeze injury than 
Sumner. Susceptible to root rot. 

Sumner (1956 release, Washington). 
Fruit .nedium size, smaller than 
Willamette and Meeker, bright red, 
fairly firm, good for processing and 
fresh market. Harvest season 4 to 7 
days later than Willamette. Not 
suitable for mechanical harvesting as 
iruit does not shake off easily. 

Plants moderately vigorous. Canes 
medium size and straight. Fruiting 

laterals medium in length and strong. 
Tends to grow slowly the first year 
and does not produce the significant 
baby crop usually produced by Willa
mette. Hardiest of varieties adapted 
to western Washington. Most toler-
ant variety for heavy, poorly drained 
soils and for soils with root rot,. 

Puyallup (1953 release, Washing-
ton). Fruit very large, medium red, 
fairly firm with large drupelets. 
Suitable for fre3h market and proces3-
ing. Harvct season 4 to 7 days later 
than Willamette. Fruit shakes off 
mechanically when ripe. 

Plants vigorous and productive on 
well-drained soils. Strong, straight 
canes with medium-length, strong, 
fruiting laterals. Not quite as hardy as 
Sumner. Susceptible to root rot and 
powdery mildew. Not widely grown. 

Canby (1953 release, Oregon-
USDA). Berries medium to large, 
light red, lack firmness for process-
ing. Harvest season early with Willa-
mctte. Berries shake off readily for 
mechanical harvesting, but tend to 
crumble. 

Plants vigorous and moderately 
productive on very well drained soils, 
Canes large, tall, straight, and 
smooth. Aphid immune. As winter 
hardy as Simner. Plants very suscep-
tible to root rot. Not widely grown. 

Fairvie" (1961 release, Oregon-
USDA). Berries medium to large, 
bright medium red, fairly firm, suit-
able for fresh market and processing. 
Season sturtn with Willamette but 
lasts longer, which makes it suitable 
for U-pick or homegarden use. but not 
for mechanical harvesting. 

Plants very vigorous and produc-
tive on good soils. Canes tall, fairly 
straight. Fruiting laterals very long, 
tending to break easily. Somewhat 
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tolerant of heavy, poorly drained soils 
and has some tolerance to root rot. 
Not widely grown. 

Haida (1972 release, British Colum
bia). Presently under commercial test. 
Medium small, bright-red fruit, fairly 
firm, suitable for processing and fresh 
market. Ripens 3 to 5 days after 
Willamette. 

Plants moderately vigorous and 
productive. Canes medium sized, 
straight, and very upright. Laterals 
medium length and strong. Aphid im
mune. Susceptible to root rot. Suscep
tibility to freeze injury has not been 
well determined. 

Chilcotin (1978 release, British Col
umbia). Recommended for commer
cial trial. Large, light bright red, fairly 
firm fruit. Long extended harvest 
season starts with Willamette. Suit., 
able for fresh market and processing. 

Plants are vigorous and productive. 
Fruiting laterals are medium length 
and strong. Susceptible to root rot. 

Skeena (1978 release, British Col
umbia). Recommended for commer
cia) trial. Large bright red, fairly firm 
fruit, harvest season slightly later 
than Willamette. Suitable for fresh 
market, processing, and mechanical 
harvest. Plants are vigorous and pro
ductive. Susceptible to root rot. 

Nootka (1978 release, British Col
umbia). Recommended for commer
cial trial. Medium-size, dark-red, fair
ly firm fruit. Harvest.seauon slightly 
later than Willamette. Suitable for 
processing, shakes off very easily for 
mechanical harvest. 

Plants are vigorous, fruiting later
als medium length. Aphid immune. 
Susceptible to root rot. 

Fall.bearing varietiea. Very little in



formation is available on commercial 
plantings of these varieties. Two 
varieties. Heritage (1969 release, New 
York) and Fallred (1964 release, New 
Hampshre) are grown to a limited ex-
tent for fresh market sales. Heritage 
usually does not ripen before Septem-
her I in western Washington. Fruits 
are medium in size, bright redl, and 
quite firm. 

PLANTING STOCK 

Use certified planting stock. This 
will prevent the introduction of 
nematodes, viruses, root rot organ-
isms, and other pests into new fields, 
Using planting stock from your own 
fields or from neighbors is not advised 
because of the risk of such contamina-
tion. It is unwise to select planting 
stock from a first-year planting based 
solely on plant vigor because this does 
not indicate freedom from nematodes, 
viruses, and root rot. These disorders 
are more easily detected in older 
plantings. 

Dormant plants from the previous 
season's growth are more easily trans-
planted than soft (green) planting 
stock. Select strong canes 1/4 to 3/8 
inch in diameter with well-formed root 
systems. Be sure the hair roots (feeder 
roots) are not pulled off in digging. 
Pulling the plant strips away the 
small hair roots and delays plant 
growth. The sooner the plants are set 
after digging, the better. Do not let 
the roots become dry. Covering with 
moist burlap or dipping roots in a 
heavy, muddy suspension will be 
h1lpful. 

Dormant root cuttings from cer-
tified nurserymen may also be used to 
establish nev, raspberry fields. The 
use of root cuttings increases the 
amount of planting ma-terial available 
from certified growers. Growth and 
plant stand from the use of,root cut-

tings are comparable to that of com-
mon planting stock. Root cuttings are 
generally 1/16 to 3/16 inches in 
diameter and of random lengths. 
Small white buds which give rise to 
the new shoots are usually visible on 
the roots. Considerable care must be 
taken to prevent the roots from dry-
ing out prior to planting. 

Soft raspberry plants that have 
come up in the spring are gometimes 
planted. They must be given special 
care to prevent wilting or drying out. 
Transfer them directly, at the time 
they are dug, to where they are to be 
planted and set them in the ground. at 
once. Care is needed not to brePA the 
succulent new stems. Plenty of vater 
should be given immediately Lfter 
planting and for several weeks afta r. 

SPACING 

Raspberries are usually grown in 
hills 2-1/2 to 3 feet apart in row, that 
are 8 to 10 feet apart. For most corn-
manly used machinery, at least 9 feet 
between rows is necessary. A 10-foot 
row spacing and 25-30 feet headland 
for turning is desirable for mechanical 
harvesting. 

The number of plants per acre can 
be determined at any spacing by 

dividing 43,560 by the number of 
square feet per plant. Allow space for 
roadways, packing or loading plat-
forms, ditches, and room to turn at 
the ends of the rows. The numbers of 
raspberry plants required per acre for 
some of the common spacings are: 

2-1/2 feet x 8 feet-2178 plants 
2-1/2 feet x 9 feet-1936 plants 
2-1/2 feet x '0 feet-1742 plants 
3 feet x 8 feet-1S15 plants 
3 feet . 9 feet-1613 plants 
3 feet. x 10 feet-1452 plants 

When establishing a new planting 

from root cuttings the same spacing 
of hills should be used aB for dormant 
plants. 

PLANTING 

Time of planting and condition of 
planting stock affect plant stand and 
growth. Early spring planting of full, 
dormant plants is ideal. Wiih cold 
storage (29-31 'F.) of certified plants 
or root cuttings, dormancy can be 
rmintained in storage and pianting 
can be done when weather and soil 
conditions allow. When conditions are 
favorable, early planting will usually 
result in good first year's growth and 
a greater second year's crop yield. 
Dormant plants can be heeled in satis
factorily for a short period of time to 
prevent them from drying out while 
waiting for suitable planting condi
tions. i_,ate planting of actively grow
ing plants is risky and often results in 
poor plant stands. Cool w,aui-- and 
moisture will lessen the risk. 

The soil must be thoroughly pre
pared if the plants are to survive and 
grow well. It should be well worked, 
firm, and moist when the plants are 
set. The fio.ld can be marked off with a 
hand or tractor-drawn marker, or the 
plants can be set along a wire stretch
ed over the row. Cross marking of 
rows permits cultivating both ways 
until trellis wires are put up. North] 
south rows are generally preferred, 
but this is not critical. 

Plants may be set: 1)by mechanical 
transplanter; 2} in a plowed furrow: 3) 
in holes dug with a shovel: or 4) in 

holes made by pushing a shovel to 
make a wedge-shaped hole. This last 
method is quick and easy but will not 
make holes big enough for larce 

plants with strong root systems. 
The plants should be set so that 

when the soil is ieveled, they, will be 
about an inch deeper than before they 
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were dug. The roots should be spread 
as muck, as possible and the soil 
firmed well around them. Irrigating 
the field or watering ,ndividual plants 
after planting is recommended if good 
moisture isn't present at planting 
time. 

If dormant root cuttings are used, 
they should be planted at a rate of ap
proximately 2 ounces of random 
length root material per hill (180 
pounds per acre at 3 foot hill spacing 
and 10 foot row spacing). If a hedge
row is desired, the 2 ounces of root 
material may be spaced uniformly 
over each 3 feet of row. At leasL 2 
inches of soil should cover the roots 
and with very sandy soil at least 3 
inches of soil cover are needed. Roots 
should be planted immediately after 
being taken from the poly liner of the 
shipping box to prevent drying. The 
best time to plant root cuttings is in 
February and March. 

After plants are well established, 
sidedress approximately half the 
amount of fertilizer recommended for 
bearing fields. (See details under Fer
tilizers section.) 
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GULTURALREQUIREMENTS
 

TRAINING AND PRUNING 
TECHNIQUES 

Cut tops of dormant transplant3 
back to 3 or 4 inches at the time plants 
are set in the field. The first growing 
season should produce 3 to 5 strong 
canes per plant. These will produce 
berries the following year. 

During the second growing season, 
shoots will come up between the 
plants and between rows. Keeping the 
plants in hills makes weed control by 
tillage and hoeing easier. Cut out all of 
the new shoots except those in the 
hills. Use hoes or cultivating equip-
ment. Special sprayers can be built to 
chemically control young canes or 
shoots and weeds between hills. 

For mechanical harvesting, many 
growers will want to keep their plants 
in a hedgerow. This requires good 
chemical weed control and restriction 
of new shoot growth. Plant rows must 
be kept about 12 inches wide by mow-
ing, spraying, or cultivating out ex-
cess shoots. The aim should be to 
develop 3 or 4 fruiting canes per linea 
foot of row. 

Training. Trellis can be installed 
during the fall of the first year or 
before training in the spring of the 
following year. The trellis wire sup-
port consists of two, three, or four No. 
10 or 12 galvanized wires stretched 
along wooden posts 25 to 30 feet apart 
in the row. The end posts are anchored 
or braced since they get most of the 
pull. Sometimes it may be more eco-
nomical to use steel posts at 20 foot 
intervals, 

The three-wire trellis has a single 
top wire about 4 1/2 feet from the 
ground. It is fastened directly to the 
side of the post. As the pruning is 
done, the fruiting canes are tied to the 
top wire. The bottom pair of wires in 
the three-wire trellis may be fastened 

to the sides of the posts or to a 
crossarm nailed to the post. Hooks or 
bent nails are used so the bottom wire 
can h lifted off and swung out over 
the new canes to pull them into the 
row. They should be about 30 inches 
above the ground. Their purpose is to 
hold the nFw canes in the row to 
facilitate picking and to protect them 
from breakage. 

The four-wire trellis has two top 
wires rather than one. Top wires are 
fastened to a crossarm to provide bet-
ter separation of fruiting canes and to 
protect primocanes. Lower wires may 
be held to the crossarms by notches 
cut near the ends of the arms but are 
more often fastened to the posts by 
strong nails bent into the shape of a 
hook. If the wire iq fastened to the 
post by notches or hooks, it can be 
temporarily unhooked and swung out 
over the new canes to pull them into 
the row. Because of the crossarms, 
this system is not suited for 
mechanical harvesting. 

The cane weaving system with the 
four-wire trellis may be used on pro-
ductivc soils where plants produce 
vigorous canes 8 feet tall or higher. 
Some tonnage may be gained by 
weaving longer canes. Berry size will 
be reduced slightly. Excess length 
and winter damaged tips should be 
cut back in the spring, 

The tip3 may be bent down and tied 
to the top trellis wire; however, it is 
faster to bring the canes over the wire 
and back under, wedging the tips into 
the upright portion of adjacent canes. 
Canes should be divided between two 
trellis wires, 

Pruning. The ability of canes to pro-
duce berries is largely a matter of cane 
diameter and distance between buds 
(internodes). Best yields come from 
large diameter canes with short inter-
nodes. Late season growth often 
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results in long internodes and weak 
tip growth which is vulnerable to 
winter damage. Proper nutrient and 
moisture levels will assure canes of 
good quality. 

After the first season's growth, tie 
to the first wire those canes and 
branches that are long enough. 
Shorter branches are pruned back to 
spurs of 2 inches. In the following 
seasons, canes that have produced 
fruit should be cut out any time from 
tht. end of harvest through late 
winter. Cutting them soon after 
harvest will help in the hardening off 
process and reduce insects and 
diseases. It also simplifies weed con
trol and makes establishing winter 
cover crops easier. Remove new canes 
that are weak or have small diameter 
or long internodes. 

Canes should be cut off as close to 
the soil as possible. The number of 
canes each plant or hill can support is 
determined by soil fertility, moisture, 
and planting distance. Leave all good, 
strong canes each plant will produce. 
This may mean 8, 10, or with excep
tionally good growing conditions, as 
many as 12 canes per hill. 

Tie the canes to the top trellis wire. 
Postpone cutting canes back or tip
ping them until late winter or early 
spring after the danger of hard freezes 
has passed. Caneq are usually cut 
back to 4 1/2 to 5 1/2 feet. In fields 
where plants produce long laterals 
and school children pick berries, leav
ing canes 5 1/2 feet long makes the 
berries too high for some youngsters 
to reach. 

Mechanical pruning. Old canes can 
be removed mechanically by using a 
special training system and a special
ly designed, hydraulically operated, 
cane-cutting machine atached to a 
tractor. 

The canes in each hill are divided in



to four parts and tied to tha two out-
side wires in a "teepee" fashion. Dur-
ing the spring when the new shoots 
are about 1 foot high, the wires are 
spread out by pivoting the 24-inch 
crossarm, allowing the new canes to 
grow inside the wires, 

This training system makes it 
possible to remove the old canes 
mechanically soon after harvest. It 
reduces labor costs and allows the 
new canes to go into dormancy sooner 
as a result of better light conditions, 
The cutting machine is of s ,mple
design and not expensive to build, 
Details of the machine desigr. are 
described in the 1974 Proceedings of 
Western Washington Horticultural 
Association. 

Topping can be mechanized by 
using a hedger f enough acreage
justifies the investment. 

Treating poets. Treating the posts
with a 4% solution of penta-
chlorophenol will extend their life 
materially. To make the 4% solution, 
mix a gallon of penta (40% by weight)
with 10 gallons of kerosene, stove oil, 
diesel oil (#400), or other light oil. 
Stend the posts upright in a 50-gallon 
drum with enough of this solution to 
cover 3 or 4 inches above the part of 
the posts that will be in the ground. 
Since fir and cedar posts take up this 
solution slowly, soak them as long as 
seven days. Use only well-seasoned 
posts. Fumes of pentachlorophenol 
can cause serious damage to vegea-
tion. Do not store newly treated posts 
near plantings and do not install 
freshly treated posts during the grow-
ing season, 

ALTERNATE YEAR CROPPING 

Inalternate year cropping,allcanes 


are cut out during the dormant 
season, every other year, thereby 

creating a non-cropping and a crop-
ping year. Mowing off canes mechani-
cally will save much labor as corn-
pared to norn.al pruning and training, 
In addition, during the non-cropping 
year, the plants require minimal care 
with added savings of labor and 
materials. During the cropping year,
cane-burning may be increased allow-
ing higher yield, easier handpicking, 
reduction in fruit rot, and assistance 
in mechanical harvest. Even though 
this practice will result in reduction of 
size and number of primocanes, plants 
will recover srctsfactorily during the 
non-cropping season, 

Large blocks of fruiting anid non. 
fruiting plants should lie used rather 
than alternate rows. This allows for 
concentration on either- growing canes 
in the non-cropping blocks or produc-
ing as much fruit as poiiible in the 
cropping blocks. 

The Meeker and Willamette var-
eties have been biennialy cropped for 
5 years (3 alternate-year cycles) at 
Washington State University's 
Southwest Washington Research 
Unit in Vancouver. The total yield of 
the alternate-year plots was 60% of 
that for the every-year plots. Each 
year the annual and biennial plots 
were caneburned to obtain maximum 
sustained yield. The biennial plots 
were given one additional caneburn-
ing spray. 

The reduction in yield, because of 
cropping only, very other year, makes 
the practice uneconomical during 
years of high berry prices. If berzy
prices are low, biennial cropping corn-
bined with caneburning may well be a 
practice progressive growers will 
want to investigate, 

BASAL CANE BURNING 

Burning back new shoots or primo-
canes one or more times with dinoseb 

can, under certain conditions, in
crease yield, make picking easier, 
decrease fruit rot, and reduce labor of 
pruning and training. These benefits 
come from improved cane quality and 
reduced competition between primo
cane growth and developing flowers 
and fruits. 

Cane burning has two main effecs 
on raspberries. It increases yields dur
ing the year of application and it 
reduces cane size for the next year's 
crop. The number of cane-burning 
sprays is based on the size of cones as 
observed during the dormant season 
prior to spraying. 

Cane Height 
NoteNuberho 
Not Number of
 

Irrigated Irrigated Sprays
 
6 ft. 7 ft. 1 
8 ft. 9 ft. 2 
Over 9 ft. 3 

Cane burning reduces cane mumber 
of the variety Meeker more than other 
varieties. Therefore only one spray is 
recommended for Meeker. Weak 
fields or weak hills within a field do 
not benefit forn caneburning and will 
be harmed. Hand spraying to avoid 
spraying weak hills may well be
 
justified.
 
u 

Timing. Apply the first spray in ear
ly spring when the tallest of the new 
shoots are 6-8 inches tall. Start soon 
enough so that the entire acreage can 
be covered before the shoots get over 
8 inches tall. Second and third sprays 
should be applied when shoots have 
r-own to thie height Tiie 
regrown to this same height. Timing 
according to stage of growth isvery 
important for best reslilts. 

Materials. Use Dinoseb (Sinox or 
Dow General) at ' quarts plus 4 
quarts Superior summer spray oil per100 gallons of water. A spre:.der (ad
juvant or surfacant May be used in
 



place of the Superior spray oil at the 
rate of 1-2 cups (8-16 ounces) per 100 

gallons of water. 

Rate. It requires about 10C gallon-g 
.o spray material per acre to get good 

thor-coverage. The foliage must be 
willoughly wetted. Poor coverage

result in inco plete killing and cause 
weak, malformed canes. 

Use a weed typeEquipment.sprayer at 40 to 50 psi with a fan-type 
nozzle (single or double). Higher 
pressure or too small nozzles cause 

fogging and may result in damage to 
fruiting laterals. Confine the spray to12 inches of the canes.12incesthe lower theo thowecaesmake 

Spray rows from both aides to get
good coverage, 

If possible,Weather conditions. 
sunny day with tempera-spray on a 

Do nottures between 50 and 70 0 F. 

spray during the evening or during 

windy or rainy weather. Dinoseb co

distills with water so moist soil and 


high temperatures may cause a vapor-

ization that will damage foliage. 


FERTILIZATION 

best on largeRqspberries produce 
diameter canes with short internodes. 

For most varieties, the best cane 
height for optimum yields is about 8 
feet, with 9 to 12 canes per hill. 

The nitrogen (N) fertilization pro-
gram should be managed to give this 

type of growth. Although other fer-
elements do not generally af-tilizer 

fect vigor, they ale necessary and 

should be applied according to soil 

and/or foliar test recommendations. 
See WSU Fertilizer Guide 22 or OSU 

Fertilizer Guide 49. See also table for 

foliar standards. 
differ in vigor,Raspberry varieties 

Meeker and Willamette require less N 

than Haida, Sumner, or Puyallup. 

Reduce annual applications of N when 
there is too much growth. Use more N 

when cane growth is inadequate. 
Make soil tests prior to establishing 

a planting. Ask for pH, potassium (K). 

phosphorus (P), calcium (Ca), magne-
sium (Mg), boron (B). cation exchange
capacity (C.E.C.) and base saturalion. 
Soil nitrogen (N) analysis is not usual-
ly reliable and therefore not tested. 

Soil and foliar testing services are 

corn-
state universities.provided by various commercial 

panics and the 
Shipping cartons and instruction 
sheets may be obtained by contacting 

commercial laboratories or the local 
Cooperative Extension office. 

Fertilizing during the establish
meat year. After the new plants start 
to grow. apply N, P. and K at about 

annual rate. 

Place the fertilizer in one or two bands 

to the side and 2-3 inches 

half the recommended 

6 inches 
deep. 

Annual fertilization. Appl fer
tilizers annually according to soil or 

foliar tguesults as suggested in the 
are morefertilizer guides. Nutrients 

likely to be low in coarse, sandy soils 

than in soils high in clay or organic 

matter. For such soils, testing is 
especially important. Apply N, P. and 
K fertilizers in March or early April 
when growth starts. They can be 

banded 12-18 inches from the center 

of the row and 2-4 inches deep. 
it in theIf manure is used, apply 

late fall or early winter. Reduce the 

rate of N fertilizer. Heavy rates of 

manure may cause raspberries to con

tinue to grow later in the season andthem more susceptible t~o winter
injury. 

Western Washington and Oregon. 

Most fields in western Washington 
40-80and Oregon should be given 

pounds N per acre. Apply it to the soil 

rows or bandsurface beside the plant 

RED RASPBERRY FOLIAR TISSUE ANALYSIS STANDARDS* 
Parts Per Million (ppm)Percent Dry Weight or 

Element Below Normal Normal Above Normal Toxic 

4.75%2.75% 4.0%N Nitrogen 2.5% 
4.03.01.51.0K Potassium 0.65 

p Phosphorus 0.2 0.3 0.6 

0.5 0.6-2.5 2.5+ 

Ca Calcium 0.5 
1.0 2.0Mg Magnesium 0.25 0.4 

300 ppm 1000 ppm
Mn Manganese 20 ppm 80 ppm 
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Fe Iron0 50 10021Cu Copper 80 3003413 
80 100Zn Zinc 

B Boron 30 46 

B Boron 
"Foliar analysis standards are for leaf samples taken July 21 through August 10. 

Remove the most recent, fully extended leaf plus stem from current season prmocans 

lusually within 18 inches of the tip). Select at random five of these trifoliate leaves pilus 

the plant. Sample 10 
areas around the edge of 

stems (petioles) from exposedleaf a total of 50 trifoliate leaves. 
representative plants within the planting for 
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sium IK). foliar spray during spring growth. iron, and zinc. When these occur,East of the Cascade mountains. Ap- Barnyard manure is not recom- foliar sprays may ' . valuable. TheyPly 80-100 pounids of N during March mended for respbprries in this region. are quickly available to the plantsor early April. Specific information for There is too much danger of excess N and, if the diagnosis is correct and thefertilizing taspberries in this area is release latc in the season which causes proper nutrient used, the plants willnot available but in general the recom- late growth and sucepLibility to recover rapidly. Because of the smallmendations in the fertilizer guide are winter injury, amount needed per acre, the materialssatisfactory. Both boron and zinc are can often be mixed with pesticides in a
frequently deficient. Where zinc defi- Foliar fertilizers. Leaf feeding is not spray solution.
ciency i' determined before planting, generally recommended for raspber- Most minor nutrients can be pickedincorporate 20-30 pounds zinc sulfate ries. Soil applications made according up by raspberry roots from the soil. p~r acme. Zinc deficiency that occurs to soil andior tissue analysis results Soil applications are thus moreafter planting may be corrected with usually supply all the nutrients need- economical and longer lasting, once one to tliree foliar sprays during the ed for maximum production. the initial deficiency is overcome with

spring growth period using 1 pound Unexpected deficiencies sometimes foliar sprays.

zinc sulfate per 100 galions of water, occur, especially in biron, mangenese,

Apply boron either to the soil or as a
 

MICRONUTRIENT DEFICIENCY SYMPTOMS AND FOLIAR SPRAYS FOR CORRECTION 

Control 
Nutriont Visual Symn*rfr- Material, Rato/ DOqgl. Timing 
Boron 	 Bud break in the spring is delayed, many Borospray 1.5 lbs. commercial Any time leaves are pre

buds die, leaves from damaged buds may or SoluLor product sent. Best in the spring
produce elongated, slender leaves giving a 
"fern-like" appearance. Sevrre deficiency 
may cause new shioots to die back. 

Iron 	 Young, terminal leaves turn yellow or white Iron chelate Follow label Apply to leaves when
followed by browning of loaf margins and in- instructions symptoms appear.
terveinal areas. Basal leaves remain green. 
Seldom a problem west of the Cascade 
mountains. 

Manganese Older leaves turn yellow between the veins. Manganese 2 lbs. commercial As soon as leaves are
Veins t'nd young terminal leaves remain sulfate product well developed. 
green.
 

or 

Manganese Follow label 
chelate instructions 

Zinc 	 No information on raspberries. Typical symp- Zinc 12 lbs. commercial Apply to canes duringtoms or other crops are: light green, yellow, sulfate 36% product dormant period just aswhite, ,r deid tissue between the veins of buds start to swell. 
older leaves. Short internodes resulting in a 
bushy or tasseled appearance. or 

1 lb. commercial 1-3 times during growing 
product season.
 

'An adjuvant or spreader snould oe adoed to the spray for better coverage if not a!ceady present in the formulatiun of the material. 
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IRRIGATION 

It pays to irrigate raspberries on 
most soils and during most years. 
Yield increases result from larger 
berry size and from more numerous, 
larger-diameter canes. The amount of 
increase depends largely on soil type 
and available water. 

No general rule can be made for de-
termining irrigation needs. SdJls vary 
in their water-holding capacity. Light, 
sandy soils may hold less than an inch 
of usable water per foot of soil depth. 
A medium-textured soil may hold 
about 2inches of usable water per foot 
of depth. Heavy soil may hold up to 3 
inches per foot of depth. This means 
light, shallow soils must be irrigated 
with small amounts of water, and 
more often, because the water is de-
pleted more quickiy. Highest yields 
are produced if moisture in the 4-foot 
root zone is not allowed to become less 
than about half of what the soil will 
hold. 

The critical time for irrigation is 
during bloom and as the berries are 
sizing prior to first picking. Plantings 
on medium heavy soils should be irri-
gated heavily just before the first 
picking. Additional irrigation may 
not be necessary until after harvest., 
Lighter soils may require an extra ir-
rigation ahead of harvest and one or 
two during harvest. 

Sprinklsr irrigation applied during 
harvest under good drying conditions 
has very little effect on fruit rot. If ap-
plied during cloudy, damp weather, 
the results can be disastrous. 

Using evaporation pan measure-
ments. The timing and amount of 
wa'a!.- tc; apply can be determined by 
use of an evaporation pan. (See WSU 
circulars 497 and 527 for more com-
piete details.) This mcthod has been 
used successfully and is a good means 

for deciding whet, and how much 
water to apply. 

It is not necessary that each grower 
maintain an evaporation pan. Usually 
one pan in the county can serve the 
whole area. It is, however, necessary 
for the grower to keep track of rainfall 
for his local conditions so he can cor-
rect evaporation data accordingly. 
Evaporation data are presently re-
corded at Bellingham, Puyallup, and 
Vancouver in western Washington
and at a number of locations east of 
the Cascades. In Oregon, data are 
recorded at Aurora and Corvallis. 
Check with your Extension agent or 
th,. /eather bureau. 

In areas where moisture is available 
from an underground water table, de-
termine when to start irrigating
through use of tensiometers or mois-
ture blocks placed 2-3 feet deep. Once 
the moisture level at this depth drops
below 40-50% it is time to begin ir-
rigating. 

So Is vary in the amount of water 
they have available for plant use. Silt 
loam has about 9.6 inches available in 
the 4-foot effective rooting area while 
sandy loam has about 8.1 inches. Once 
this information is known for a par-
ticular soil, it is possible to use 
measured evaporation to schedule ir-
rigation by the first method listed 
below. This information is not essen-
tial for the last two methods, 

1. Example of calculations to 
schedule irrigation of raspberries 
growing in sandy loara soil: 

Water Use Between Irrigation 

Effective root depth 4 feet 

Avail. water/ft. of soil 


depth 2.0 in. 

Total available (4 X 


2.0) 8.0 in. 

Use 65% before irriga 


tion (.65 X 8.0 5.2 in.
 

Evaporation equivalent 
(5.2 X 1.0) 5.2 in. 

Irrigation 

Sprinkler application 
rate .33 in./hr. 

Sprinkler efficiency 75% 
Length of irrigation 

needed 5.2 21 hr. 
.33 X.75 duration 

This soil has a moisture holding 
capacity of 2.0 acre inches per foot of 
depth, amounting to a total of 8inches for the 4 feet of rooting depth. 
Allow approximately 65% removal of 
this available moisture before irriga
tion. This is equal to 5.2 inches. Rasp
berries use 1 inch of water for each
inch lost from the evaporation pan. 
Therefore, 5.2 inches of irrigation 
water must be applied to bring the soil 
moisture back to field capacity. An ir
rigation scheduling chart (ask your 
extension agent for WSU Extension 
Circular 341) can be used to record 
use, rainfall, and irrigation. 

The distribution pattern of sprin
kler irrigation systems is not uniform. 
A safe value to use in calculating 
sprinkler efficiency is 75%. Applying
this efficiency factor to an irrigation 
system rated at .33 inch per hour, 21 
hours will be required to fill this sandy 
loam soil reservoir back to field capac
ity. 

2. Some growers have their irriga
tion systems set up on a regular time
schedule. Evaporation pan data can 
be used o tell hai long to irrigate at 
ecusedtoelh~ ogt riaea 

each set. 

m"ime between irriga
tions 10 days 

Evaporation measured 
during the 10-day 
period 2.56 in. 



Inches of irrigation 
needed (2.56 X 1.0) 2.56 in. 

Length of irrigation 
needed 2.56 10.3 hrs. 

.33 X .75 

3. Other growers riun their irriga-
tion systems fixed number of hours 
each time they irrigate. Example: 

Desired length of set 12 hrs. 
Application rate .33 in./hr,
Application in 12 hours 4 in. 

Usable application at 

75% efficiency (4 X 

0.75) 3 in. 


Amount to use be-

tween irrigations 3 in. 


Hence, irrigate when evaporation 
indicates about 3 inches of water has 
been removed from the soil moisture 
reservoir and apply a 12-hour set. 

Scheduling irrigation by use of the 
evaporation pan is simple and prac-
tical. It will result in better crops and 
less damage from over-watering or 
under-watering, 

Drip irrigation. Drip irrigation may 
have a place in raspberry production. 
Actual experience with it for this pur-
pose is very limited. The principal 
advantages are: 1) low labor require-
ment; 2) low water usage; 3) more uni. 
form moisture level; 4 little effect on 
fruit rot. Disadvantages include: 1) 
cost of installation; 2) need for 
periodic replacement; 31 damage to 
system from routine cultural prac-
tces: 41 increased danger of root rot 
due to excess -wateraround crowns; 5) 
susceptible to rodent damage and 
vandalism: 6) does not provide option 
of protection from heat or frost. 

Two general types of drip irrigation 
are available: Emitter type. This 
system consists of l/2-in h lateral 
lines along the plant row in which are 

inserted at intervals some kind of 
fixed or adjustable flow outlet cali-
brated to deliver 1/2-1 gallon per hour. 
These emitters range from small dia-
meter plastic tubing inserted into the 
lateral line (the rate of flow being 

regulated by inside diameter and 
length of tubing) to adjustable flow, 
self-cleaning, plastic emitters. Sock 
type. The 1/2-inch lateral is replaced 

by a soaker which is either laid or 
These soakersburied along the row. 

range from 1/2-inch plastic pipe, with 
holes punched at intervals, to double-
walled laterals with openings at fixed 
distances, or laterals that ooze water 
their entire length. Various types of 
these systems have been laid on the 
soil surface, buried in the soil, or sus-
pended from the upper trellis wire. 

All systems require a good water 
filter regardless of the water source. 
and a pressure regulator. Pressures 
used vary from 3 to 20 psi. Prelimi-
nary experience indicates the need to 
apply water at 1/2 gallon per hour be. 
tween every other plant (6 foot inter-
vals). The length of time needed to ap-
ply the water varies with plant devel-

opment and weather conditions. Con-
tinuous application is not desirable 
for raspberries. 

PERMANENT COVERCROPS 

Raspberries are usually rototilled 
between the rows and herbicides are 
applied in the row for weed control. As 
more mechanical harvesters are used, 
soil compaction and poor traction 
along with the need for energy conser-
vatioa have caused growers to look 
for a better way. A permanent cover 
crop planted between the rows will 
reduce soil compaction. improve trac-
tion and provide cleaner. more plea
sant conditions for hand labor. 

Research at one location has shown 
that yield and berry size of raspber-
ries can be maintai'ned with a cover-
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crop if irrigation is available and if 
about 10% more nitrogen fertilizer is 
applied. For anyone who is interested 
in trying this practice, we recommend 
the following: 

1. Use a long-lived perennial grass 
such as lawn-type regrass ('Manhat
tan' ryegrass). For the present we do 
not suggest fescue grasses or leg
umes. Certain fescues have been 
shown to stunt the growth of other 
woody-type plants. Word from New 
Zealand is that the flowering of clover 
increases the danger of pesticide poi
soning of bees. Additional work is 
under way to test other grass and leg
ume species. 

2. Use a cover crop strip sufficient
ly wide to provide for the wheels of the 
harvester and other heavy equipment, 

3. Band your fertilizer. Increase 
nitrogen levels about 1017c. Do not ap
ply nitrogen fertilizer to the cover
crop. 

4. Be especially careful to keep soil 
moisture levels high during May and 
June while berrieF are sizing. 

5. Keep the cover,:rop mowt d short 

during the preharvest season. 
6. It may be possible to use a pr

manent covercrop without irrigaton 
on heavier soils or where ground 
water levels are high enough to sup
ply water to the raspberries during 
the growing season. 

7. Seed covercrops in the spring 
after the first growing season or dur
ing later years. 

8. When a covercrop is planted in 
an already well-established fieid, 
allow at least two years for the root 
systems of the competing crops to ad
just before evaluating yield and 
growth results. 

POLLINATION 

In pollination, the pollen grains, are 
transferred from the stamen (male 



part) to the pistil (female part) of 
flowers. The central part of the rasp-
berry flower consists of 100 to 125 
pistils. These are surrounded by 
numerous stamens. Each pistil is able 
to produce a seed and a drupelet. 
Usually 75 to 85 drupelets develop, 

Placement of honey bee colonies is 
important in order to ensure adequate 
pollination. At least two hives per 
acre are recommended. Research 
shows that bees are responsible for 90 
to 95% of raspberry pollination, 
Horey bees are responsible for most 
of this, although bumble bees and 
other wild bees may serve more effec-
tively during windy or colc weather. 
Hives should be placed 3o that bee 
flight patterns are not against prevail-
ing winds. 

Many of the insecticides recom-
mended for the prebloom or post-
harvest periods are highly toxic to 
bees and should not be used during 
bloom. The insecticides methoxychlor 
and malathion may be used during 
bloom if they are applied in early 
morning or evening when b-es are not 
present. 

None of the recommended fungi-
cides for plant disease cuntrol are tox-
ic to bees. 

CRUMBLY BERRY 

Raspberries with fewer than the 

normal number of drupelets tend to 

crumbl- when they are picked. This 
condition is the result of abnormal 
development of the fiiit. 

Normal flowers have from 100 to 
a125 pistils. Each is able to produce 

drupelet with a seed. In normal ber-

one or more of the following condi-
tions: 

Lack of bee activity. Since bee3 are 
responsible for most of the pollination 
activity, a reduction in the number of 
bees or bee activity can seriously af
fect pollination and fruit develop-
ment. Improper use of pesticides may 
cause this problem. 

Lack of nutrients. Drought, low 
overall fertility, boron defiriency, or 
damage to roots or crowns from nema-
todes, root rot, crown gall, crown 
borers, poor drainage, or deep cultiva-
tion may seriously interfere with 
plant nutrition and affect fruit set. 

Varieties. Some varieties tend to 
crumble more than others. Some 
clones of the Sumner variety have 
been knrwn to produce crumbly fruit, 
but this is generally not true of the 
Suirner variety. Occasionally plants 
mutate to a condition that causes 
crumbly berry. 

Diseases. Viruses may interfere 
witn the normal function of flowers or 
may prevent seeds from developing 
normally. The raspberry mosaic virus 
complex and the tomato ringspot 

virus have been associated with crum-
bl: In certain instances bacterial and 

fungus diseases such as Pseudo-
monas (bacterial blight), Cladospori-
um and Botrytis (gray mold) may con-

tribute to crumble. 

Other causes. Frost, winter freeze, 
insect feeding, and pesticides applied 

on the bloom can damage the anthers, 

ries. from 75 to 85 drupelets usually pistils, or pollen and cause crumble.
develop. If appreciably fewe.r thansonatrhvetnd.Iestn 
this number develop, the berry does Prevention and control. Plants 

growing vigorously through adequa.e 
fertilization, adequate watering, and a 
good insect and disease control pro
gram. Plants tho. produce crumbly 
berries should not be used for propa
gation. 

COLD INJURY 

Cold injury may result from several 
different temperature conditions: 

1. Low temperatures in early win
ter before the plants are hardened off. 

2. Low midwinter temperatures ac
companied by drying winds. 

3. Sudden cold during late winter 
after an extended warm period. 

4. Frosts after growth has started 
in the spring. 

Damage from early freezes before 
canes are mature and sudden freezes 
following a warm period are the most 
common type of cold injury. Cultural 
practices which speed up hardening
off by stopping cane growth will help 
reduce cold injury during the dormant 
period. 

The most frequent freeze injury 
during mid-winter is to the vascular 
tissue in the lower part of the bud 
where it is attached to the cane. 
Florets in the upper part of the bud 
will often be in good condition but the 

vascular tissue will be moderately to 
severely injured. If the injury pre
vents movement of nutrients to the 

b-ad, the lateral will be weak or even 

die when stress of fruit and vegetative 
growth gets heavy. Generally, buds 

on the lower part of the cane and those 

on immature wood at the tip tend to 
be most susceptible. 

Irrigation. Put on the last irrigation 

Washington and Oregon an additional 
er 

pulled from the plant. healthy fields, free from crumbly before the water is shut off. will help 

prevent dehydration during mid

not hold together and crumbles as it should be selected from vigorous, irrigation during late September. just 

by berry condition. They should be keptCrumbly berry may be caused 
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winter, 

Nitrogen. Vigorous plants are slow 
to go dormant. Reduce the rate of N 
fertilizer on fields making more than 
8-9 feet of growth. Do not make N ap-
plications later than the bloom period. 
Excessive applications of manure 
may cause plants to continue growth 
late into the fall. However, plants defi-
cient in nitrogen are less hardy and 
more susceptible to winter injury. In 
general, this applies to deficiencies of 
any nutrient, 

Cultivation. Do not cultivate aftei 
mid-August. The natural growth of 
weeds or an overwintering norlegumi
nous cover crop such as rye will slow 
growth and hasten the hardening-off 
process by taking up excess water and 
N. Spring oats or barley, planted in 
late July or early August, are used for 
this purpose in eastern Washington. 
If weecs or the cover crop need to be 
controlled, keep them down by mow
ing. 

Planting sites. Natural windbreaks 
will help prevent damage from cold 
winter winds. When possible, raspber
ries should be planted where they will 
not be exposed to cold winds. 

Frost. injury to blossoms is also best 
controlied by proper selection of 
planting sites. Various methods of 
frost protection, such as heating or 
sprinkling, can be of some help but are 
expensive. Spray materials reputed to 
give frost protection have proved to 
be of limited or no value. 

Carbohydrate levels. Freeze injury 
is (-renter when carbohydrate levels in 
the plant are low. Low carbohydrate 
reduces the capacity of tissues to hold 
"bound water," which freezes at a 
much lower temperature than free 
water, thus affording protection from 

cold. Any condition that helps lead to 
carbohydrate deficiency should be 
avoided. Deficiency may be caused by 
lack of certain soil nutrients, compli
cations brought on by plant diseases 
or insects, moisture deficits, late weak 
growth, and heavy or late applica
tions of nitrogen. A high level of 
parasitic nenatodes will result in high 
freeze injury. Mites, insects, or 
diseases that cause premature deiolia
tion will reduce carbohydrate storage 
and increase susceptibility to freeze 
injury. 
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HARyEST
 

HARVEST PRACTICES 

Proper planning and preparations 
are important Lo insure a smooth-
running harvest. The picking season 
for red raspberries covers a period of 
four to six weeks, beginning in late 
June. The riumbtr of hand-pickers 
needed will vary with the crop load, 
weather, and skill of the workers. A 
crew of five or six per acre will suffice 
for the first and last. pickings, but the 
main crop will require twice that 
number, and the peak (during warm 
weather) may require 15 to 20 good 
workers. Naturally, there is a wide 
range of picking ability. A beginning 
12-year-old may harvest only 40 
pounds, while a teenager or adult can 
average more than 60 pounds, and 
skillful pickers may exceed 100 
pounds in a six-hour day. 

The picking interval varie- with 
stage of harvest, variety, and weather 
conditions. Five or six days may 
elapse between the first and second 
pickings; however, a three-day 
schedule is common during warm 
weather. A shortr interval may be 
advisable for fre!?h-market sales. 

The Fourth ofJuly holiday may bea 
hazard in raspberry harvest opera-
tions, so special provisions are ad-
visable to avoid a crisis. Two simple 
options are: tecruit extra help to in-
sure cleanup before the long weekend, 
or allow a bonus payment for those 
workers who sacrifice the holiday to 
stay on schedule. 

Quality of fruit must be safe-
guarded all the way from field to 
market. Reject all moldy, or insect-
damaged berries in the field and ship 
only sound, mature fruit. Pickers 
should be instructed to remove ber-
ries with a light grasp of the thumb 
and two fingers, using a turning mo-
tion rather than a pull or jerk. Avoid 
squeezing berries by holding too 

many in the hand before transferring 
them to the packing container. Pick 
with hands together, palms up to 
catch falling berries, working from 
the outside in. Pawing or digging into 
the vzines will damage fruit spurs and 
reduce both yield and grade, 

Small carriers or buckets attached 
to a waist belt are recommended for 
minimum handling and easy transfer 
of fruit to hallocks or bulk trays. 
Avoid overfilling containers as this 
will crush and thereby degrade the 
fruit. Shipping flats should never be 
set on the ground because clinging 
soil will contaminate the fruit below 
when stacked. Field containers should 
be kept as clean and sanitary as possi- 
ble at all times. 

Raspberries are firm in the cool 
morning hours and most easy to pick 
and handle. Harvesting should be 
sht down early on hot days berrtcav 
of picking and handling problems. 
Prompt delivery to the processing 
plant is desirable. Filled flats for ship-
ping should be shaded from the sun at 
all times. Leave air space between 
stacks to allow release of field heat. 

Checkstations should be located in 
the field so pickers do not have to 
carry filled trays long distances. It is 
advisable to spend one day acquaint-
ing new pickers with harvest proce-
dures. Adequate rest facilities, in-
cluding drinking water, clean toilets, 
hand washing, and lunch shelter are a 
neceasity. 

Growers who use mechanical pick-
ing equipment must observe the ,ame 
precautions to protect fruit from 
bruising, contamination with mold, 
insects and dirt, and from field heat. 
Prompt delivery to the processing 
plant is probably more critical for 
machine-harvested berries. Fresh 
raspberries are not usually stored 
commercially, but firm fruit may be 
held for a day or two at 31* to 32 0 F 

and a high humidity of 90 to 95%. 
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MECHANICAL HARVESTING 

Machine harvest of red raspberries 
is increasing in the Pacific Northwest. 
Most are large machines that straddle 
the row an6 deuich the berries by 
shaking or vibrating the plants. The 
detached berries fall or. inclined catch
ing plates below the plants and then 
roll onto a conveyor belt. The berries 
move past a fan to remove debris and 
are then elevated to short inspection 
belts before being dropped into flats 
or other containers for transporting to 
market. 

These machines, with proper opera
tion, will do a good job with minimum 
damage to fruit and plants. 

Training and pruning. Row width 
must be controlled and the fruiting 
canes trained so that the catching 

,, 'sn be positioned under the 
area or oerry pr'oduction. The wider 
the row at the base, the lower the 
fruit-retrieval rate of the machine. 
Stakes and trellis must allow the 
passage of the harvest mechanism 
without damage to the machine, the 
trellis system, or the plants. 

Insect and disease control. Insects 
that are present may be shaken from 
the plants along with the fruit. This 
can bea major problem with mechani
cally harvested fruit and needs close 
attention. (See discussion under 'In
sects and Mites.) Better insect control 
is necessary with mechanically har
vested fruit than for hand-harvested 
fruit. Fruit rot may be more easily 
spread into the harvested product, 
since all the rotted berries will readily 
drop with the other fruit. Rot control 
is very important. 

Machine operator. A properly train
ed and conscientious operator -, a 
must. Poor operation will damage 
canes, immature fruit, and equipment 



and result in the harvest of immature operated and adjusted equipment will produce overmature fruit with poor 
berries, remove only mature berries that holding quality and excessive fruit 

oeparate readily. There are many rot. 
Harvest timing. Fields should be raspberry fruits on each lateral ripen

harvested more often by machine ing at different times, often only oue Irrigation. Watei application 
than by hand because properly or two days apart. Delays in harvest should be timed so that field condi

tions will allow the operation of heavy 
COST COMPARISON, HAND VERSUS MACHINE HARVEST 	 equipment. Drip irrigation may be 

one method of minimizing problems.
ADDED COSTS 	 PER YEAR 
Harvester ownership costs* Handling fruit. A properly machine 

harvested berry is at optimum matudepreciation ----------------------------------------- $ rity. To maintain this high quality,
interest----------------------------------. $ the harvested fruit must be trans
taxes---------------------------------------------taxes 	 $ported to market and/or cooled as$ 	 pored o arkt adlr cole a
housing ------------------------------------------- $ soon as possible.

insurance ------------------------------------------ $ Mechanization has not solved all
 

Harvester operating costs raspberry harvesting problems, but it. 
harvester operating labor------------------------------- $ has reduced the total labor needed for 
harvester fuel and lubrication --------------------------- $ harvest and it has brought other pro
harvester repairs and maintenance ----------------------- $ duction practices into sharper focus. 
additional insect control ------------------------------ $ The proper cultural practices--a good 

REDUCED RETURNS machine operator plu1 the right vari
ety harvested at the proper time-can'ield losses in lbs. _ _ x expected price/lb = $ produce a machine-harvested red 

Quality losses if any, raspberry that will compete with 
grade reduction @ lb. -_ lbs. of production _ = $ hand-picked fruit. 

Reduced yield from lower density planting and increased COST COMPAISON, 
space for turn rows $ C T O A___SON,

HAND VERSUSA. TOTAL ADDITIONAL COSTS AND REDUCED RETURNS $ 	 MACHINE HARVEST 
ADDED RETURNS 
Custom ha-vest for others, acres _ x S/acre_ = $ Increased uncertainty over labor 
REDUCED COSTS cost and availability may make machine harvesting a viable alternative. 
Picking costs @ S/lb $_ x total harvest lbs -_ = $ The following are basic questions to 
Field boss labor hrs - x $/hr _ 	 = $ __ be addressed: 

Transportation for pickers 1. Are your varieties suited to me
chanical harvesting?

fuel and lubrication ----------------------------------. $ 2. Will you row spacing allow use of 
repairs -------------------------------------------- $ a mechanrical harvester'' 
driver's wage ---------------------------------------- $ 3. Do you have sufficient end row 

Chemical toilets --------------------------------------- $ spacing to turn a harvester? 
Miscellaneous (advertising, administration, etc.) ------------- $ 4. Will a mechanical harvc.ter in

crease or decrease your net farm in-B. TOTAL ADDED RETURN AND REDUCED COSTS $ 	 come? 
CHANGE IN NET FARM INCOME (Subtract A from B) $ The answer to the last question, will 
*Before estimating interest and depreciation, reduce the initial investment by the it pay. requires a comparison of hand 
salvage value of ouses and other equipment, if any, that could be solo. picking and mechanical harvesting. It 

is only necessary to evaluate those 
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things that will change if a decision is 
made to mechanically harvest. For ex
ample, land costs including taxes, 
trucking costs for harvested fruit, of
fice supplies, and other overhead 
costs will likely be the same for both 
systems and can be omitted. 

The analysis is divided into five 
steps: 

1. Identify which costs will in
crease and how much (ADDED 
COSTS). Included are the uwnership 
and operating costs for the harvest 
equipment, less salvage value of 
buses or other equipment that could 
be sold. 

2. Will gross returns be reduced? If 
so, by how much? (REDUCED RE-
TURNS) Are there yield or quality 
reductions from mechanically har
vested fruit? 

3. Will mechanical harvesting pro
vide new income? (ADDED RE-
TURNS) Will it be possible to custom 
harvest for others? 

4. What costs will be reduced or 
eliminated? (REDUCED COSTS) 
Costs for pickers, field bosses, bus 
drivers will no longer be incurred. 
Costs for maintenance and operation 
of buses and perhaps the number of 
chemical toilets can be reduced. 

5. Add the added costs to reduced 
returns and subtract them from the 
sum of reduced costs and added 
returns. The difference is the ex
pected change in net farm income. 
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PESTcYIANAgEM ENT
 

WEED CONTROL 

Weed problems in cron land, in-
cluding red raspberries, can be 
classified by the growth habits of the 
weeds thomselves, that is, perennial 
or annual, 

Annuals live one year and repro-
duce only by seed. They can be classi-
flied on the basis of germination and 
maturity: summer annualsgerminate
in the spring, grow to maturity in the 
summer, and die by winter (smart-
weed, lambsquarters, red-root pig-
weed, etc.); winter annuals (chick-
weed, groundsel, shepherd's purse)
germinate in the fall, overwinter with. 
out setting seed, and then mature arid 
die by late spring, 

Annual weeds can be controlled by 
preventing seeding, and if such pre-
ventative measures are carried out 
conscientiously over a period of years
and further introduction of new seed 
is prevented, the annual weed popala-
tion will decline. Thus, the key to an-
nual weed control is killing the young
plants before or during their flowering 
period before they set seed. 

Perennial weeds live for three years 
or more and reproduce by seed as well 
as by vegetative progagation. There-
fore, to control perennial weeds, seed 
formation must be prevented and the 
vegetative reproductive portions
(crowns, roots, rhizomes, tubers, etc.) 
must also be destroyed. 

Herbicide application. Herbicides 
(liquid or granular) must be applied
accurately, at the right time of the 
year, and at the right stage of weed 
growth for maximum effect. Proper 
equipment must be used and adjusted 
correctly to make timely and thor-
ough applications. The spray pattern 
must be even and uniform. Make sure 
granular materials are uniformly and 
evenly spread by a well-adjusted 

machine. Do not concentrate in 
"strips" or "clumps." Granules 
should be uniformly sized, 

Liquid applicators include hand-
sprayers as well as large power 
sprayers. Chemicals which dissolve 
readily may be adequately mixed by 
using the hydraulic agitation of pump
bypass. However, oil-water emulsion:i 
and wettable powders usually require 
constant vigorous mechanical agita
tion. Keep hose lines and nozzles well 
screened to prevent plugging or back 
pressures. Replace worn nozzles (wet-
table powders a-e especially hard on 
brass nozzles). 

Equipment came. Always put clean 
or well-screened water into the spray 
tank. Salt' or hard water may cause 
gumminess or may precipitate caus-
ing nozzles to plug up. Test a small 
amount of water with the chemical 
before mixing in the tank. The main 
line and nozzles should be adequately
screened. Mainline screens should in-
clude a relatively coarse screen at the 
intake but must be fine enough to pr-
vent entrance of lumpy materials. 
Secondary screens in the hose line en-
sure further straining. For completely
soluble materials, use 100 or finer 
mesh screen, depending upon nozzle 
size. For wettable powders, a 50-mesh 
screen size is required; a 100 mesh 
scr.en is too fine. Partially plugged 
screens produce back pressure which 
reduces spray output at the nozzle, 
During operation, frequently check 
screens and watch for plugged noz
zles. After ceh use, drain and clean 
the tank, lines, screens, and nozzles 
by flushing into a proper disposal 
area. 

Pre-plant practices. Many chemi-
cals that kill perennial weeds may also 
damage red raspberry plants. There-
fore, weeds such as quackgrass, sheep 
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sorrel, field horsetail, Canada thistle, 
and others that grow from roots and 
stems must be controlled prior to 
planting by tiliage and/or registered 
herbicides. Since perennial weeds can 
be controlled by tillage alone, advan
tages and costs of chemical appiica
tions must he weighed against costs 
and time spent in a clean cultivation 
program. 

Cultivation. By the time the rasp
berry plants are three years old, the 
roots will have grown out until they 
meet and intermingle between the 
rows. Raspberry plants have many
shallow roots. Avoid deep cultivation. 
Do not go below 3 inches; 2 inches is 
much better. Rotary-ty,;e cultivators 
properly operated provide such tillage 
very well. Limit cultivation o con
trolling weeds and keeping down rasp
berry shoot growth between rows. 
Fall cultivation may delay cane dor
moncy. Some hand hoeing is usually
needed to keep down shoots and 
weeds between hills in the row. Two, 
three, or even more hoeings may be 
nec,?ssary where chemical control is 
uscd. 

'4ontillage. Some growers incey 
prefer to use a no-till system after 
field establishment. This can consist 
of a permanent grass cover between 
rows or complete chemical control of 
vegetation. Weeds can be controlled 
adequately with flail or rotary 
mowers and/or herbicides. 

INSECT AND MITE PESTS 

The purpose of this discussion is to 
help growers know when to be on the 
lookout for various pests-not to 
recommend routine sprays for all 
problems listed. Some probl'ins of 
raspberries occur almost every year
and require routine preventive treut



menbs. The best example is leaf 
rollers. However, other problems, e.g., 
twospotted spider mite, are sporadic 
and should be treated only as the need 
arises. This requ'res constant vigi-
lance by the grower, so that a prob-
lem, if it does occur, will not advance 
beyond remedy. The reward is a lower 
bill for pesticides as well as protection 
of natural control agents. See Wash-
ington or Oregon pest control guides 
for specific current recommendations. 

Pesticide application. Application 
of liquid pesticides to raspberry canes 
or foliage requires enough water for 
good coverage and sufficient pressure 
to cover the interior foliage. The 
amount of weter and pressure needed 
will vary from 100 gallons per acre at 
100 psi to 300 gallons at 250 psi and 
with the amount of foliage. Washing-
ton State University Extension Bulle-
tin 638, "A Hooded Spray Beom for 
Cane Berries, Bush or Vine Fruit," 
suggests an effective boom for thi3 
work. Whether liquid or dust forms of 
the appropriate chemical are used, 
timeliness of application and thor-
ougb coverage of upper and lower leaf 
surfaces and all surface areas of canes 
and other plant parts are keys to suc-
cessful control. 

Bee poiioning. Honey bees are nec-
essary for complete pollination of 
raspberry flowers. Poor pollination 
results in lower yields and small, 
crumbly berries, 

Many of the insecticides recom-
mended for the pre-bloom or pre-
harvest periods are highly toxic to 
bees and should not be used at times 
when bees are present. Applications 
made in late evening and early morn-
ing may avoid bees. 

Root weevil. Several species of 
weevils attack raspberries. The adults 

are beetles which usually cause oily 
negligible damage by chewing notch-
es in the margins of leaves. However, 
certain species of root weevils have 
been known to cause serious -,onomic 
damage in late winter or early spring 
by chewing of primary buds. Most 
serious damage is done by white, leg-
less larvae which eat the roots of the 
plants. Adult obscure root weevils oc-
casionally are contaminants of ripe 
berries and are controlled by foliage or 
soil applicatior of insecticides bofore 
or after harvest. The primary means 
of control of the strawberry root 
weevil and black vine weevil is ap-
plication of insecticides to the soil 
prior to planting. If considerable 
notching of leaves is noted during the 
summer, determine the species of 
weevil present and treat accordingly 
before bloom the following year. 
Adult weevils are night feeders and 
are easiest. to locate on the foliage by 
use of a flashlight after dark. 

Twospotted iipider mite. This mite 
is favored by warm, dry weather, and 
thus, seldom requires ,ontrol bc~ore 
the postharvest period. It preers 
mature leaves and feeds on the under- 
side of the leaves. Its presence can be 
detected by tiny white spots appear. 
ing on the leaf surface, and severe in-
fest.ations will kill the leaves. Plants 
can tolerate low populations of spider 
mites, and treatment should not be 
made unless most of the lcaves have a 
large amount of spotting. Some insec-
ticides kill the predaceous insects and 
mites which give natural control of 
spider mites, permitting mite build-
up. Therefore, sprays shculd be ap-
plied only when needed. 

Dryberry mite. These microscopic 
mites overwinter near the buds of the 
previous summer's new growth. In 
spring they lay eggs in the expanding 

bud, and the new generation of mites 
attack3 the fruit soon after petal-fail 
and causes the drupelets to become 
dry. Sprays are usually timed to kill 
the overwintering mites just before 
they enter the swelling bud. 

Orange tortrix. Larvae oi this moth 
feed on tender leaves and buds, hut. dc 
riegligibl.! damage. They &re a pest 
mainly as a contaminant of Lirvested 
berries. They have a habit of wiggling 
vigorously when disturbed and drop
ping out of their shelters. When 
pickers or machines shake the canes, 
the disturbed larvae can drop into the 
containers and cause the harvested 
berries to be rejected by processors. 
Spray for this pest only if it is known 
to be present in the field. This requires 
frequent inspection for leaves webbed 
together at the tips of the canes. 

Western raspberry fruitworm. The 
adult beetles feed on unfolding leaves, 
flower buds, and flower,:. The damage 
to buds and flowers can cause dis
torted fruit. The beetles lay their eggs 
on the buds or flowers, and the larvae 
work into the center of the frit. Lar
v:e may rempin in ,he harvested fruit 
and contaminate the product. Sprays 
are timed to kill the adults before they 
lay eggs. 

Raspberry crown borer. Larvae of 
this moth tunnel in the lower parts of 
the canes and crown and can cause 
serious economic damage. Eggs are 
laid in late summer and early fall on 
the underside of leaves. After two 
weeks the egg hatches and the small 
caterpillar makes its way to the base 
of the cane where it forms an over, 
wintering cell. just under the bark. 
The following spring the larva tunnels 
into the center of the cane. Larvae re
quire two years to complete their de
velopment into moths,io sprays must 
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be applied to the base of the canes for 
at least two consecutive years in order 
to rid a field of this pest. 

Raspberry cane maggot. The adult 
insect is a fly which lays eggs near the 
tops of young canes. The maggot bur-
rows into the pith and tunnels down. 
ward. Later it girdles the cane just
under the bark near the tip and then 
continues tunneling downward in the 
pith. The girdling causes the cani3 
above the injury to wilt. The degree o! 
infestation is usually low enough to be 
of no economic concern. Chemical con-
trols are not needed. Wilted canes can 
be cut off near the ground and burned 
to destroy the maggot. 

Mechanically harvested raspber-
lies. A great number of insects reside 
or rest on the foliage of raspberry 
plants. They include aphids, leafhop-
pers, many kinds of beetles, cater-
pillars (such as orange tortrix and 
other leafrollers), small gnats, plant 
bugs, and many others. In addition, 
spiders are usually numerous. Most of 
the insects and spiders are either in-
nocuous or are beneficial by eating 
other insects. However, when any of 
these are shaken off with the raspber-
ries during mechanical harvesting, 
they become contaminants of the har-
vested product and must be removed 
before the berries can be sold. 

Insects and spiders may be kept out 
of the finished pack by hand removal 
on the sorting belt in the processing
plant. However, hand removal is very 
inefficient and costly. In experimen-
tal mechanical harvesting, an air blast 
was found to remove most insects and 
spiders as well as leaves and other 
trash. Just after being shaken off the 
canes, the berries rolled down over an 
air blast grill mounted at approx-
imately 45' . The air velocity was ad-
justed to just below the point at 

which the air began blowing berries 
away. 

An insecticide spray before picking
is a good supplement to this proce-
dure. The current Oregon or Washing-
ton State University insect control 
recommendations should be con-
suited for the correct insecticides and 
rates of usage. The spray should be 
applied a few days before harvest 
begins. Use sufficient water and 
pressure to thoroughly cover all 
foliage. This will require 100-300 gal. 
of water and pressures of 150-400 psi.
Less water and pressure will be need-
ed if the spray is applied with a hood-
ed boom, which can be made in many
farm workshops. Application by air-
plane or helicopter may be less effec-
tive because there is no pressure to 
force the spray into the dense foliage. 

DISEASES 

The most effective control mea-
sures for raspberry diseases are those 
taken before the disease becomes seri-
ous. Use only certified planting stock,
If available, plant varieties resistant 
to the major diseases. Test for nema-
todes and if necessary treat before 
planting. Also, before planting ex-
amine the cropping history of the field 
to determine potential for soil-borne 
diseases and possible need for fumiga-
tion. Cultural practices that promote 
vigorous growth are also important in 
maintaining a healthy planting. 

Anthracnose. This fungus disease 
causes severe damage on black Land 
purple raspberries but seldom occurs 
on red raspberries. Infected canes 
first show light grayish spots about 
1/8 inch in diameter. As the disease 
progresses, the spots enlarge and 
develop purple borders and ash-gray 
centers. Badly infected canes may be 
girdled or cracked resulting in poor 
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fruit development the following 
season. Infected canes are also prone 
to winter injury. 

Anchracnose sometimes attacks 
the leaves of raspberries, but it rarely
defoliates the plant. Spots about 1/16 
inch in diameter appear on infected 
leaves. The spots have light gray 
centers and purple margins. Leaf 
tissue that is infected with anthrac
nose may drop out causing holes in 
the leaves. Berries on canes infected 
with anthracnose ripen abnormally, 
and fruit stems are frequently girdled. 

ControL" This disease can be con
trolled by proper cultural practices, 
good field sanitation, and properly
timed fungicide applications. 

Choose a planting site that has good
air drainage. Use anthracnose-free 
planting stock. If the disease becomes 
a problem, make two oi- three applica
tions of fungicides as outlined in the 
spray schedule. Try to make fungicide 
applications before anticipated 
periods of rainy weather, and thor
oughly cover the plants with the 
spray liquid. 

After harvest remove and burn 
fruiting canes and new canes that are 
badly infected. Thin out healthy canes 
to allow good air drainage, and keep 
rows free from weeds. Remove wild 
raspberries and blackberries from 
fence rows and uncultivated land next 
to cultivated raspberries. 

Cane blight. This fungus disease 
enters raspberry canes only through
wounds in the canes and thus is usual
ly of minor importance. Pruning 
wounds are frequently attacked by 
cane blight. Wounds caused by 
mechanical harvesters can contribute 
to increased blight. 

Dark brown cankers app'iir ,n 
wounds and ,Xt(Id down th, cmi, ,,r 
encircle it. l,,weril ;,hLN(,,if infl t,.ul 
canem wilt and di, iin warm weauir. 



Infected canes turn grayish in sum-
mer. At this stage the disease can be 
confused with winter injury or an. 
thracncse. 

ControL" Remove and burn infected 
canes and keep rows free of weeds. If 
possible, prune during dry weather to 
allow the canes time to heal (three 
days). A dormant spray may be re-
quired if the disease becomes serious, 

Spur blight. This fungus disease 
can severely damage red raspberries 
in the Pacific Northwest. The variety 
Willamette is very susceptible. Brown 
or purple spots appear at buds along 
infected canes. Tissue around the 
buds darkens and the buds shrivel, 
These buds either die or fail to pro- 
duce a spur the following season. 
Buds near ground level are affected 
more than buds that develop higher 
on the canes. Brown wedge-shaped le-
sions appeai on diseased leaflets. 
These leaf blades then fall off, leaving 
canes with the remaining petioles at-
tached. The canes dry out and may 
crack. 

In recent years spur blight has been 
of little significance in the Pacific 
Northwest. 

ControL Controls recommended for 
anthracnose will also be effective for 
spur blight. Follow the spray program 
for the application of fungicides as 
outlined in the spray schedule. Re-
move and burn infected canes soon 
after harvest, 

Fruit rot. Several fungi are respon-
sible for rots. Gray mold is probably 
the most common, ard this discussion 
will deal mainly with it. 

Infected berries develop a soft rot 
and become overgrown with a gray 
dust which is actually the spores of 
the fungus. Overripe and bruised ber-
.ies are highly susceptible to attack 
and warm, wet weather favors disease 

development. Rot may develop while 
the berries are still on the plnt or 
after they are in storage, 

Contro" Only sound, firm berries 
should be picked and berries should 
be handled in a way that avoids bruis-
ing. Early morning picking when tem-
peratures are cool is advised. 

Fungicide sprays aid in reducing 
fruit rot and are recommended in 
machine-picked fields. The problem 
may be lessened in hand-picked fields 
by frequent and thorough picking. 
Machine-picked berries are exposed to 
conditions which favor fruit rot. All 
control measures possible should be 
taken to minimize losses. This fungus 
likes to grow on dead plant material. 
Removal of old canes and other plant 
debris from the field will minimize 
this source of infection but may not be 
practical. 

Verticillium wilt. This soil-boITe 
fungus disease is widespread in the 
northern half of the United States and 
along the Pacific Coast where it oc-
curs on many crops. It is particularly 
damaging to black raspberries. Red 
raspberries can be infected but are 
usually less severely damaged. 

Leaves on infected fruiting canes 
turn yellow, gradually wither, and 
fall. These symptoms begin on the 
lower leaves and continue up the 
canes until the canes turn blue and 
gradually die. Red raspberries can 
survive for many years. Sometimes 
only part of a plant will be infected 
and show symptoms while the remain-
ing canes appear healthy. The vascu-
lar tissues of infected canes generally 
have a red discoloration. Other root 
rots, insect damage, wind damage, 
and high soil water content may pro-
duce symptoms similar to verticillium 
wilt and thus make positive identifica-
tion difficult. 

Control Plant only certified rasp-

berry plants in clean soil. Do not plant 
raspberries in soil that has previously 
grown potatoes, tomatoes, peppers, 
eggplants, or other caneberries or 
strawberries affected with verti
cillium. Remove and burn diseased 
plants. Foliage applications of fungi
cides are ineffective for control of ver
ticillium wilt. Soil fumigation has 
proved to be effective in some areas. 

Powdery mildew. Powdery mildew 
is a fungus disease which covers the 
leaves with a white powder. This 
white powder is actually the fungus 
and spores. The mildew can appear on 
either the upper or lower surfaces of a 
leaf. The lo.aves are usually cupped 
downward or distorted in shape. The 
infection may attack the shoot tips 
resulting in distorted and stunted 
growth. 

Control Plant resistant varieties. 
Most varieties of red raspberries show 
resistance to powdery mildew. If the 
disease was prevalent during the 
growing season, removing the fallen 
leaves will reduce the number of 
spores in the spring. A dormant spray 
during the winter will also be helpful 
in reducing the amount of fungus sur
viving to infect the next year's crop. 

Crown gall. Crown & ill is a bacterial 
disease which not only attacks cane 
berries but many other woody plants. 
Galls (rough, spongy, or hard wart
like growthsi can occur on roots, 
crowns, and canes and may vary from 
the size of a pinhead to several inches 
in diameter, Galls are more common 
in blackberries than red raspberries. 
The disease generally reduces the 
vigor of plants, and if galls are formed 
in the crown area also reduces produc
tion of new canes. 

The bacteria can enter the plant on
ly through wounds. If, bacteria are 
present in the soil, they can invade 
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roots and crowns through natural 
growth cracks or through wounds 
from winter injury, insect damage, or 
pruning and cultivation. Planting
stock can become infected in wounds 
if it comes into contact with the 
bacteria when being dug, stored, or 
planted. 

ControL" Use only planting stock 
certified to be free from crown gall.
Fields to be planted should be free 
from the bacteria. If the planting site 
has a historj of crown gall cr has pre-
viously been in cane berries, grapes, 
or tree fruits, it should be planted to a 
crop not affected by crown gall (vege-
table or grain) for two or three years
before replanting with cane berries. If 
a few plants are found to be infected in 
a field, they should be removed and 
burned to avoid spread to other plants
in the field, 

Close cultivation which causes root 
wounding should be avoided. Pruning 
shears should be frequently sterilized 
by dipping them in formaldehyde or 
alcohol when used in fields where 
crown gall is suspected. 

Supplying enough water and fertil-
ize- to promote good growth can par-
tially compensate for losses caused by 
the disease. In fields where there is 
widespread disease and removing dis-
eased plants is not practical, adequate 
production may be possible for 
several years by providing ideal grow-
ing conditions, 

Virus diseases. Numerous virus 
diseases can attack cane berries, 
Some can cause considerable lo.es 
while others seem to have little effect 
on plant vigor. Once a plant becomes 
infected it cannot be cured and all the 
vegetative parts will become infected,
Thus, plants started from virus-
infected plants will also be diseased. 
Some viruses are also spread by
aphids which first feed on the infected 

plants and then spread the infection 
when they feed on healthy plants. 
Other viruses are spread by soil 
nematodes or infected pollen. Viruses 
of raspberries have not been shown to 
be spread by pruning. Descriptions of 
several specific vinis problems are in
cluded below. 

Contro" Several general control 
measures will help keep virus prob-
lems under control: 1) Use virus-free 
planting stock: 2) remove and destroy
disaased plants when found; 3) re-
move wild blackberries and raspber-
ries from the vicinity of cultivated 
plantings, 4) control aphids and 5)
plant resistant varieties, 

Mosaic. Raspberry mosaic virus 
may reduce yields of red raspberries 
by mole than 50%. Leaves on 
mosaic-infected canes show large 
green blisters. Leaf tissue around 
the blisters turns yellowish. The 
leaves are abnormally small and 
sometimes deformed. Leaves that 
develop in hot weather show only
faint symptoms or none at all. Late 
spring frosts, powdery mildew, red 
spider, aphids, and boron deficiency 
may all produce symptoms which 
mimic mosaic, 

Mosaic also causes progressive 
stunting of canes. New growth is 
shorter than growth of preceding 
seasons. Berries on badly infected 
canes are dry, seedy or crumbly, and 
often worthless, 

ControL Plant certified raspberry 
plants that have been found to be 
free of the mosaic virus, if available, 
Do not plant healthy raspberries 
near diseased plants, and do not 
plant red raspberries near black 
raspberries even when both vari
eties are disease free. 

Remove and burn diseased 
plants. Raspberries that leaf out 
late in spring may be virus infccted. 

The cause oi late leaf break should 
be determined before removing. 
Leaf-feeding aphids spread mosaic 
rapidly. Remove wild raspberries
and blackberries from the vicinity 
of cultivated raspberries. 

Tomato iingspot. Ringspo: is a 
widespread virus disease tbat oc
curs in the major red raspberTy 
areas of the Pacific Coast. In the 
spring, a few leaves on infected 
plants show pale green rings that 
disappear in midsummer. Infected 
plants grow at a slower rate than 
normal and become weak. Infected 
canes die back in the most suscepti
ble varieties or may produce crum
bly berries in other varieties. Cer
tain varieties show no noticeable 
damage and are classed as tolerant. 

Ringspot in red raspberry is caus
ed by a virus first identified in 
tomato and thus called tomato ring
spot virus. However, tomaro ring
spot virus readily infects many 
hosts, including weeds. It is spread
by soil-borne dagger nematodes in
festing plant roots. 

Controlb Plant stock certified to 
be free from tomato ringspot virus 
on land which is free from the dag
ger nematode. See section on con
trol of nematodes. 

Calico. Calico is a virus-like dis
order resulting in gradual decline of 
the affected plants. Leaves show a
conspicuous bright yellowing along
the veins, forming a network pat
tern. Although the exact cause is 
not known, evidence shows the dis
ease can spread in a field. Roguing 
affected plants is suggested. 

Raspberry decline. Many gr'nwrs 
use the name ra.spbihrry duciin: Wd,",
cribe a condition UffVcling muny red 
raspberry pluntings. Symptoms usu
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ally include leaf wilting and drying of 
!eaf margins on fruiting canes and on 
developing young canes. Often the 
condition is scattered in the field with 
only occasional plants showing the 
symptoms. Later, it spreads down the 
rows and often to adjacent rows. 
Second-year symptoms are usually 
more severe and the fruiting laterals 
are stunted and collapse before the 
fruit ripens. Death of canes occurs the 
second or third year. The roots of 
some affected plants are rotted either 
in the center or throughout. In others, 
little root rot is noted. Occasionally 
yellow ring spots are noted on young
leaves during May and June. The final 
results in many fields are poor yield 
and death of enough plants to make 
continued production of questionable
economic value. 

Raspberry decline has been describ-
ed under several names including wet 
soil root rot, raspberry root rot,
blight, and running out. Root. ;ots, 
nematodes, and one or more virus dis-
eases may be involved in any given 
field. Positive diagnosis of the exact 
cause is difficult. To most effectively 
combat this situation a grower must 
carefully identify the one or more 
causes involved, 

Raspberry decline occurs mostly in 
poorly drained areas or in heavy soils 
with high moisture-holding capacity. 
The problem, however, is not limited 
to such conditions. While a number of 
fungi have been reported as possible 
causes of raspberry decline, Phytoph-
thora species are most frequently as-
sociated with the problem. These 
species are capable of causing severe 
root rot. There are differences among 
raspberry Lultivars in their suscep-
tibility to wet soil root rot: Canby and 
Washington are most susceptible,
Wiflamette and Puyallup are in-
termediate in reaction, and Sumner 
and Newburg are most resistant, 

From limited observations, Fairview 
and Meeker appear to have about the 
same level of resistance as Willamette 
and Puyallup. 

ControL Control of raspberry de-
cline in established plantings is usual-
ly not possible. The following sugges-
tions are directed toward preventing 
this situation. No plantill- should be 
mude on s.iil that is heoavy and has a 
tight clay subsoil, or on any soil that 
is poorly drained. In marginal situa-
tions select the more resistant vari-
cties. At this time, soil fumigation for 
the control of raspberry decline is not 
recommended. Additional work is 
needed. Soil fumigation is recom-
mended, however, for th'e control of 
nematode infestations. In some cases 
this may help in the control of rasp-
berry decline, 

NEMATODES 

Nematodes are microscopic worm-
like organisms which range from 1/50
to 1/125th of an inch in length. They 
infest soil and water and infect plants.
Raspberries are subject to attack by a 
number of nematode species. The 
most damaging are root lesion and 
dagger nematodes. Nematode attack 
on plant roots often increases the 
severity of soil-borne plant diseases, 
especially root rots and vertiaillium 
wilt. 

Symptoms of nematode injury are 
most obvious on bearing canes. They
include weak lateral growth, smal 
leaves, a reduction in fruit size, and a 
tendency of the fruit to crumble when 
picked. Severely infected plants grad-
ually decline in vigor. The root system 
may be stunted and somewhat mat-
ted, rotted, or occasionally knotted 
(galled). The foliage may turn yellow
and leaves may drop early, especially, 
during dry weather. Nematode-
infected plants may be more suscepti-
ble to winter injury. 
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Control. Nematodes will become 
progressively more damaging the 
longer raspberries are cultivated. 
Perioiic rotations with a wide variety
of crops will help to reduce nematode 
populations. After the canes have 
been destroyed, leave the soii untilled 
or grcw small grain, for three or four 
years. Avoid crops that are highly
susceptible to nematodes such as 
most vegetables or forage legumes. 
Use only planting stock tha: is 
nematode free. Have the problem
identified by soil test for nematodes. 
If a serious nematode problem exists, 
fumigate the soil before planting. 

The use of nematicides is particular
ly important in nurseries. Chemical 
treatments for the controi of nema
todes are usually applied into the soil 
by injection equipment. On fields in
tended for fruit production, use reg
istered nematicides for preplanting 
1reatments. Do not use these in or 
around the soil of established plants. 

Sampling for nematode pests. Why 
sample? Sampling and examination 
can provide information as to pres
ence or absence, concentration, and 
identification of the types of nema
todes present in the field. 

When to sample: Always sample be
fore establishing a planting so that 
results can be determined early 
enough to permit an effective treat
ment before planting. In established 
plantings, sample when symptoms
and observations indicate a likelihood 
of nematode problems. Sample during
the warmer seasons when adequate 
moisture is available since nematodes 
are most abundant at this time. 

How to sample: Although there are 
nearly as many ways to sample as 
there are collectors, the reliability of 
results depends upfn a sample that 
represents the locality. Thus, the 
overall sample of anproximately one 
quart should contain at least 20 sub



samples of the first foot of soil from 
twenty different locations within the 
field. Samples are usually obtained 
with a small shovel or trowel or with a 
12 to 18 inch soil tube chat is 7/8 
inches in diameter. In the absence of 
an established crop, samples may be 
taken at. randonx or in n grid-like pat-
tern; however, low spots, entrances to 
fields, and irrigation anc drainage 
ditches should be included. When 
crops are present, samples should be 
taken from root zones of seemingly 
healthy plants adjeaent to those 
showing symptoms or plants in the 
transition zone between healthy and 
severely affected plants. Roots from 
injured plants along with surrounding 
soil should be included. 

Packaging: Strong polyethylene 
bags make desirable containers be-
cause they prevent moisture loss. 
Nematodes become inactive and die if 
soil becomes too dry. 

Package poly bags in a strong con-
tainer that will keep the bag from 
breaking open. Label both inside and 

outside containers and attach the 
data sheet to the sample. Address and 
ship the sample to the laboratory 
promptly. Do not delay more than 
four days. Do not allow the samples to 
overheat from sitting in the sun or in 
the trunk of a car. 

Information require& Indicate 
grower's name and address, date of 
sampling, location of area (by descrip-
tion or map), name and variety of crop 
last grown in the soil, and name and 
variety of crop to be planted, 

Your Extension agent can provide 
assistance in obtaining nematode 
testing daita sheets and information 
on sampling procedures. He can also 
provide you with addresses of nema
tode testing laboratories. Contact the 
laboratory of your choice for cost, con-
tainers, etc. 

Guide for pre-plant soil fumigation-
Soil sampling for nematodes is not an 
exact science and populations of 
nematodes recovered from the soil 
will vary with time of year, environ-
mental conditions, and method of 

sampling. Soil fumigation prior to 
planting raspberries is a treatment to 
prevent a nematode population from 
developing until the planting is well 
established. 

Soil samples are analyzed by
several commercial laboratories and 
the number and type of nematodes 
recovered will vary. to some degree. 
Also, the volume of soil on which the 
nematode counts are based will vary. 
It is therefore important to read the 
results and convert all data reported 
to a standard volume cf soil. The 
guide below is based on the number of 
rematodes recovered from one pint of 
soil (approximately 500 cc). 

Soil fumigation. Soil fumigation is a 
practice that should be carefully and 
seriously considered before establish
ing a raspberry planting. It is not 
necessarily warranted in all cases, but 
in many fields it will help ensure long
term production. 

Soil fumigation is used to control 
nematodes. Nematodes caure varying 

GUIDE FOR PRE-PLANT SOIL FUMIGATION 
Typo of Number per

Nematode Pint Guidelinesfor Treatment 
Root lesion 0-100 At this level, usually no major problem and soil fumigation may be of questionable value. 

100-500 Soil fumigation should be consiaered. At this level nematodes will usually build up and be 
a problem in the early life of the planting especially on light or sandy soils. 

500-2500 Soil fumigation is usually necessary to establish a normal planting. This population of root 
lesion nematodes will cause severe damage to raspberries. 

2500 + Soil fumiciation necessary. Should consider resampling after soil fumigation to determine 
the level of control. May also consider a split application of the soil fumigant. 

Virus vectors: 1+ These nematodes are a known virus vector and should be considered a potential problem.Xiphinema (dagger) Low oopulations may cause considerable damage to raspberries due to virus transmis-
Longidorus sion. These nematodes may be extremely important in locations where raspberies are 
Trichodorus replanted. 

Other parasitic Other known plant parasitic rematodes may be associated with ra3pberries, however theirnematodes: importance has not been studied. To determine if fumigation is necessary, contact your 
Extension agent. 
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degrees of damage to raspberries, de-
pending on the species and the popu-
lation. One or more species transmit 
tomato ringspot virus. Soil fumiga-
tion is of special importance if cer-
tified plants are used There is little 
sense in planting certified plants in 
nematod-infested soil. A nematode 
analysis should be run and a decision 
should be made based on the results 
and recommendations of the testing 
service. (See nematode sampling.) 

It is advisable to fumigate the sum-
mar before the spring in which the 
planting is to be made. Often wet soil 
conditions and low 3oil temperatures 
prevent fumigation before planting in 
the spring, 

Proper techniques of fumigation are 
of great importance in obtaining good
results. Fumigants volatilize upon in-
jection or placement into the soil and 
the gas permeates t. 3 surrounding 
soil, killing many microorganisms, 
The degree to which toxic vapors af-
fect soil microorganisms is related to 
the concentration of the va-o r and the 
exposure time. Vapors in the soil 
eventually diffuse i )ward and leave 
the soil or are broken down by surviv-
ing microorganisms that are not af-
fected by the toxic gas. The best con-
ditions for fumigant action are those 
which permit complete volatilization 
of the fumigant, allow the vapors to 
move through the soil readily, and 
prevent the rapid escape of vapors
from the soil. i-rnithening exposure 
time. 

To do a proper jot) of fumigating, a 
number of factors should be consid-
ered: 

Soil temperature: Most fumigants
work best at temperatures between 
60-70 0 F. at the 6-inch depth. When 
temperatures are lower, it often takes 
a longer time for the material to 
change Lo the gaseous form, and it 
may not leave Lhe soil fast enough. 

The organism, on the other hand, may
be in a resistant stage at the lower 
temperature and not be affected by 
the gas. If the temperatures are too 
high (above 70 0 F.) the gas may leave 
the soil too rapidly and not reach a 
concentration high enough to destroy 
the organism. Some organisms may 
be in a resistant stage at the higher 
temperature just as they are at the 
lower temperature. 

Soil moisture: Too much water in 
the soil will slow down the movement 
of the gas, resulting in a poor job of 
disinfestation. If there is too little 
water, the gas will leave the soil too 
rapidly. Also, the organism may be in 
a dormant stage or resistant stage
and not be affected by the gas. In gen.
eral, the soil should be in a good seed-
bed moisture condition, holding about 
50-80% of water capacity. A handful 
of soil squeezed into a ball should 
break apart when touched with the 
finger. If it will not ball, then it is too 
dry. If it will not break apart when 
touched with the finger, or water can 
be squeezed out, then it is too wet, 

Soil texture: The soil should be well 
pulverized. Large clods will allow the 
gas to leave the soil too quickly to do 
an effective job of disinfestation. 
Also, fungi and nematodes in clods 
are especially difficult to kill. 

Organic matter: Be sure all the 
organic matter is well decomposed. 
Most fumigants will not penetrate 
plant material that is not well decom
posed. Also, soils high in organic mat
ter require larger doses of the fumi
gant because of the absorbing effect 
of the organic matter. Muck soils 
generally require twice the amount of 
fumigant that would be used on min
eral soils. 

Seals: Fumigants should be sealed 
into the soil to be most effective. This 
will vary with the chemical. Some 
ways of sealing the fumigant are 
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using a water seal, plastic covers, or 
by packing the soil with rollers, drags 
and such. Various combinations of 
these methods can be used. 

Soil type: Check soil types carefully 
n relation to the amount of fumigant 

that is to be used. Heavy clay soils re
quire more fumigant than a light san
dy soil. 

Depth of application: Apply the 
fumigant at least 8-10 inches deep. Be 
sure it is applied uniformly, or if in
jected, that the bands are close 
enough so the fumigant will do a 
proper job of fumigating the soil. 
Spacing of bands may vary depending 
on type of control desired, but com
monly used widths are 10-12 inches. 

Time of application: Late summer 
and early fall are good times to apply
fumigants. At this time the soil tem
perature is relatively high and the soil 
moisture is relatively low. Applica
tion in the spring oiten must be de
layed until soil temperature is above 
55"F. and soil moisture is in the 
50-80% range. It may then be too late 
in the season to plant the crop after 
the required waiting period. An early
fall application after crop removal 
allows the fumes to dissipate over the 
winter. The crop can be planted at the 
normal planting time the following 
spring. 
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,PESTICIDES 

PESTICIDE SAFETY 

Several questions should be consid-
ered before chemical pesticides are 
used. What are the pests? Does the 
economic loss to the crop justify the 
treatment? Are there acceptable, per-
haps preferable, alternates to chemi-
cal control? 

If the decision is to use pesticides, 
what is the best choice for the particu-
lar problem? What are the potential 
non-target effects? Is timing impor-
tant? Is there a hazard to humans, 
bees, pets, livestock, or wildlife? 

The preharvest interval restriction 
needs to be considered. So does the 
toxicity of the chemical and any
special application techniques. Often 
the broad-spectrum, least-expensive 
treatment will be most expensive in 
the long run because of undesirable 
side effects. 

Determine the need before pesticide 
use. Consider the alternatives. The 
most important decision mav be 
whether control is necessary. ff the 
choice is a chemical pesticide, choose 
and use it wisely. 

Protect pollinators. Insect pollina-
tion of berry crops is extremely impor-
tant. Killing pollinators, especially
honeybees, along with pests is 
counterproductive, 

If you own or rent bees, protect 
them by using pesticides and timing
that is compatible with safety for the 
bees. 

If you rent bees, discuss pesticide 
use with the beekeeper so that losses 
can he avoided or minimized. Spray-
ing when bloom is present is hazard-
ous with any insecticide. Anticipate 
problems and treat in the pre-bloom or 
post-bloom !any bloom) if at all possi-
ble. 

Pesticides are toxic. Read and 

follow pesticide label directions each 
time you use a pesticide. Only a few 
pesticides have effective antidotes 
and even these are dependent upon 
quick diagnosis and tratment. An at-
titude that is defensive, that prevents 
accidents from happening, is one to 
develop. 

Pesticides do not clearly discrimi-
nate between living organisms. While 
fungicides and herbicides are, in gen
eral, less toxic than insecticides, do 
not assume that they will not harm 
non-target plants or animals. Make it 
a practice to avoid skin contact, oral 
contact, or inhalation of any pesticide. 

Poison statistics indicate that the 
most frequent entry route to humans 
it through the skin. Especially avoid 
skin contact with concentrated pesti-
cides during the hazardous activity of 
measuring and loading, 

Wear protective clothing, chemical-
proof apron or jacket, gloves, and 
boots at least while handling concen-
trates. Accidents do happen. Be pre-
pared. 

If a spill occurs, remove any con-
taminated clothing and wash the ex-
posed skin with lots of flowing water
and detergent, if available. Many 
pesticides are readily absorbed from 
the skin into the bloodstream. Any
delay in decontamination will increase 
the possibility of poisoning. 

Signal words. Every pesticide label 
includes a signal word that indicates 
the toxicity of the pesticide. The most 
toxic pesticides have the signal word 
Danger and the word Poison and the 
skull and cross bones on the label. 
Moderately toxic pesticides include 
the word Warning on the label and 
pesticides of low toxicity use the word 
Caution. Note that there is no 
category for non-toxic or safe. Every 
label includes the words, Keep out of 
reach of children. 
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Responsibility. In a legal sense you 
must protect yourself and others 
when using pesticides. You, the user, 
are responsible for any harmful ef
fects. The label is your guide-but 
common sense and good judgment is 
important, too. 

Any violation of the label is illegal
even failure to wear a respirator is i!
legal if the label tells you to do so. 

Protective clothing. Chemical-proof 
clothing, hat, gloves, and boots are re
quired when usi.Ag the most toxic 
pesticides. None of this equipment is 
comfortable to wear. Choose as light
weight, light-colored clothing and 
gloves as practical. 

Minimum protection is given by 
closely woven long-sleeved shirt ard 
long-legged trousers. Avoid clothing 
that permits exposure of arms and 
legs. Don't wear leather or canvas 
shoes, boots, or gloves for they are 
easily contaminated and nearly im
possible to clean. 

Wer trouser legs and shirt sleeves 
outside boots and gloves to prevent 
chemicals from running inside. 

Use an approved respirator, keep it
clean, and change the chemical car
tridge frequently. Since the effective 
life of cartridges is determined by the 
exposure, a few hours to a few weeks 
may be a safe margin. Change if you 
are concerned. Do riot depend upon 
the detection of an odor in the 
respirator to signal a need for car
tridge change. Odorm can be deceiving 
and the nose can be quickly desensi
tized to odor. 

Symptoms of pesticide poisoning. 
Knowledge of symptoms will alert 
you and minimize injury. Symptoms 
are feelings that th( person who is poi. 
soned notices, such as nausea or head
ache. 

Each pesticide within the same 



class will cause the same kind of sick. 
ness. Mild symptoms may well appearidentical to common illnesses such asflu or stomach ache. If you are work-
ing with pesticides and have unex-plainable patterns of illness, get
medical advice. 

Poisoning symptoms usually ocrur
in a matter of minutes or hours follow.ing exposure. If illness strikes days
after exposure, pesticides are un-an 

Olganophosphateslikely cause. 

Mildtigrue, headache,poisoningdizziness,symptoms. Fa.blurred
vision, unusual sweating and saliva-
-ion, nausea, and vomiting,

Moderat, poisoning symptoms:
Inability to walk, weakness, chest
tightness, twitching, constriction of 
pupil of eye, intensification of earlysymptoms. 

Severe poisoning symptoms.: Ur-consciousness, severe constriction 
of pupil of eye, muscle twitching, 
secretions from mouth and nose,breathing difficulty, death,
Carbarnatepoisoning is similar toorganophosphate poisoning, but moreeffectively treated, 
Organochlorine poisoning symp-

toms include many of the above, but
also convulsion, excitability, and ir-ri! ability. 

Nitropenols and pentachlorophe-
nol poisoning symptoms include 

redness, 
 burning and blistered skin,fever, fast heart beat and breathing,

flushed skin, collapse, and coma. 


Fumigants and 
 solvent poisoning
symptom ; make the victim appeardrunk, with poor coordination, slurred
words, confusion, and sleepiness. Afatal dose of fumigant such as methyl
bromide can be absorbed before any 
sx mpL~oms appear. 

Your physician and your safety,
Medical doctors are rarely knowledge-

able or experienced to handle pesti.
cide poisoning. Help out your physi.cian by alerting him to the possibility
of your exposure. Furnish him with 
literature on diagnosis and treatment,of pesticide poisoning. An excellent
reference is Recognition and Manage-
ment of Pesticide Poisonings, byDonald P. Morgan, MD, PhD, EPA.5,10/9-011. Write to the Environmen-
tal Protection Agency, Office of Pesti. 

2046), for a copy,cide Programs, Washington D.C., 

Basic information on first aid is onthe labels of highly toxic pesticides,
as is the antidote, if a specific one has
been identified. Check to see if your
physician has the telephone numbersof the poison control centers in your
state where he can call day or night for 
consultation. 

Immediate action for pesticide poi-soning. If poisoning is suspected, take
these steps: 

1. In severe cases, breathing maystop. Artificial respiration is the mostimportant action to take. 
2. Inhalation or swallowing or skin exposure requires the same quick ac-

tion. Get the patient out of the poison
and the poison out of, or off of, the pa-
tient. 

Remove contaminated clothing. In-
duce vomiting for swallowed pesticide

(except petroleum products 
 which 

may cause even more harm if they are
vomited up and aspirated into the
lungs). Follow label directions. 


Wash exposed skin with lots of run-

ning water and detergent. Get the pa-
tient to a doctor, 


3. Don't give an pa-unconscious 
tient anything by mouth. Keep the pa-
tient warm. 

Transporation of pesticides. Movepesticides from the suppliers or to thefield in the back of a truck, securely 
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fastened down and covered for protec
tion against the weather and the un.suspecting public. Never carry chemi.
cals in the cab where an accident could 
cause a severe problem.

If an accident should occur on the
road, treat the injured or contami.
nated, contain the spill making
special effort to see that streams orother water is not reached, and seek
help to close the area to protect 

others. 

Storage of pesticides. Store pesti.cides in dry, well-ventilated and fireresistant buildings. Keep pesticides
from extremes of temperature. Never 
score herbicides in the same roomwith fungicides and insecticides 
that cross-contamination 

so 
can be 

avoided.
 
Always 
 keep pesticides in their

original containers. Keep the storagearea locked and posted toas the 
nature of the chemicals inside. 

Disposal of pesticides and containere. In general, empty pesticide
containers should be triple-rinsed andthe rinse water used thein spray
operation. Triple-rinsed containers 
can be disposed of in most areas in
specially designated landfills.
 

In some areas, triple-rinsed contain
ers may be 
 crushed and buried ifburial will not contaminate ground
 
water.
 

Paper and fiber containers, careful
ly emptied, 
may be burned in small

quantities where local regulations per
mit. Herbicide containers shouid

be burned because 

not
 
of the possible

damage through volatilization. Burythese. Keep out of the smoke of burn
ing containers. 

Unwanted are consideredor unusable pesticidesenvironmentally hazardous wastes. Consult county health
departments for disposal sites that 

will handle these chemicals. 



FORMULATIONS AND 
CONCENTRATIONS 

Common pesticide formulations are 
wettaLle powders, emulsifiable con-
centrates, dusts, solutions, aerosols, 
baits, graules, and flowables. 

Wettable powders (WP) are dry 
forms of pesticides that can be readily 
mixed with water because a wetting 
agent has been added. These form a 
suspension-type spray which must be 
kept agitated in a sprayer tank. 

Emulsifiable concentrates(EC) con-
tain a pesticide and an emulsifying 
agent in a suitable solvent. These are 
diluted with water to form an emul-
sion and applied as sprays. 

Dusts (DI are usually made by 
diluting the toxicant with finely 
ground, dried plant materials or 
minerals. These include wheat, soy-
beans, walnut shells, talc, clay, or 
sulfur. They are applied in the dried 
form. 

Solutions are liquid forms of pesti-
cides which are dissolved in suitable 
solvents such as petroleum distillates 

or liquid gas. Oil-base cattle sprays, 
household sprays, and gas-propelled 
aerosols are examples of pesticide so-
lutions. 

Aerosolsare air suspensions of solid 
or liquid particles of ultramicroscopic 
size which remain suspended for long 
periods, 

Baits consist of a poison or poisons 
plus some substances which will at-

tract the pest. 
Granules (G) are formed by impreg-

nating the pesticide upon an inert car-

rier of 30 to 60 mesh particle size. 
Soluble powder (SPI) is a powder for-

mulation that dissolves in water. 
Flowable (F) is a liquid or viscous 

concentrate of suspendible pesticide 
in water, 

Fumigant is a substance or mixture 
of substances which producu gas, 
vapor, fume, or smoke intended to 
destroy insects, bacteria, rodents, or 
other organisms. 

SPRAYER CALIBRATION 

Every sprayer must be calibrated to 

DILUTION TABLE FOR PESTICIDES 

uniformly apply the proper quantity 
of material. Because of wear, recali
brate sprayers at least once a year. 
First, choose the nozzle designed to 
deliver the proper spray pattern at the 
operating speed and pressure used. 
Refer to manufacturer's tables for the 
specific nozzle. Adjust height of boom 
to cover weeds or soil in an even spray 
pattern. 

A suggested procedure is this: 

1. Check machine to see that all 
parts are working properly. 

2. Thoroughly clean pump, screens, 
lines, and nozzles. 

3. Note tractor gear and throttle 
setting for speed desired. 

4. Run sprayer with water. Adjust 
pressure-regulator and check for 
leaks. 

5. Pull sprayer at, actual operating 
speed, to double check. 

6. Measure off a test strip by put
ting two stakes 218 feet apart. 

7. Place sprayer on a levo. spot. Fill 
sprayer with water. Mark level. 

8. Spray test area from stake to 

Amount of Formulation Needed Por Acm to Obtain the FollowingAmounts 
ofActive Chemicel Per Acre 

PesticideFormulation 7/8 lb. 7/4 lb. 1/2 lb. 3/4 lb. I lb. 

1% dust 12 1/2 lbs 25 lbs 50 lbs 75 lbs 100 lbs 

5% dust 2 1/2 lbs 5 lbs 10 lbs 15 lbs 20 lbs 

10% dust 1 1/4 lbs 2 1/2 lbs 5 lbs 7 1/2 lbs 10 lbs 

18 1/2 % wettable powder 2/4 lbs 1 1/3 lbs 2 2/3 lbs 4 lbs 51 '3 lbs 

25% wettable powder 1/2 lb 1 lb 2 lbs 3 lbs 4 lbs 

50% wettable powder 1/4 lb 1/2 lb 1 lb 1 1/2 lbs 2 lbs 

75% wettable powder 1/6 lb 1/3 lb 2/3 lb 1 lb 1 1/3 lbs 

EC 1 lb. active ingredient/gal. 1 pt 1 qt 2 ctis 3 qts 1 gal 

EC 2 lbs. active ingredient/gal. 1/2 pt 1 pt 1 qt 3 pts 2 qts 

EC 4 lbs. active ingredient/gal. 1/4 pt 1/2 pt 1 pt 1 1/2 pts 1 qt 

EC 8 lbs. active ingredient/gal. 1/8 pt 1/4 pt 1/2 pt 3/4 pt 1 pt 

2 lbs. 3 lbs. 

200 lbs 300 
40 lbs 60 

20 lbs 30 

10 2/3 lbs 16 

8 lbs 12 

4 lbs 6 

2 2/3 lbs 4 

2 ga's 3 

lbs 
lbs 

lbs 

lbs 

lbs 

lbs 

lbs 

gals 

1 gal 1 1/2 gals 

2 qts 3 qts 

1 cti 1 1/2 cis 
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stake. 
9. Return sprayer to the level spot 

in 7. Refill the tank to the marked full 
level, measuring carefully the amount 
required. 

10. Calculate the application rate 
in gallons per acre (g.p.a.), using the 
formula 

g.p.a. = gallons water added x 200* 

boom length or spray 
swath in feet 

Sample calculation (over-all spray): If 
spray boom is 25 feet in length and 10 
gallons are required to refill tank, 
then spray rate 

g.p.a. 	= 10 x 200 = 80 gal. per acre 

25 

Band spray: If sprayer has four 
spaced nozzles each delivering a spray 
pattern -f 1 1/2 feet, total width 
spravec. (4 x 1 1/2) is 6 feet. If 1 1/2 
gallons are required to refill tank, 
then spray rate 

g.p.a. 	= 1.5 x 200 = 50 gal. per acre 

6 
Remember, in band 3praying the 

area actually covered is less than the 
crop acreage. For example, a 3-foot 
band sprayed over rows 9 feet apart 
requires only one-third the gallonage 
per acre. 

For band application, reduce the per 
acre recommendation of the chemical 
to that part of an acre covered. For ex
ample, if the recommendation states 3 
pounds per acre and the band applica
tion covers one-third of the surface 
acre, then the treatnient per acre 
should be reduced to one-third of 3 
pounds, or I pound per acre. 

Factor of 200 is obtained by dividing 
area per acre (.13,560 sq. f..) by length 
of test strip in feet (218). 

49 



__ 

I> GOMMEcRC IAL 
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PI DUCTION 

YEARLY CALENDAR 	 tion to control weeds. Apply dinitro August. Continue harvest as re
spray for cane control when new quired. Irrigate after harvest. Re-

January. Do repair and mainte- shoots are 6-10 inches high (vigorous move old fruiting wood (optional). Cul
nance of equipment including irriga- fields only). Fertilize newly planted tivate once in early August. Plant 
tion equipment. Check sprayer nozzle fields. cover crop. Fumigate land for new 
disks tor wear. Prune out weak canes plantings to control nematodes if 
and old fruiting wood if not already May. Apply second dinitro cane needed. Spray for mites if needed, 
clone. Do not top canes yet. Tie canes control spray when shoot growth 
to trellis. Apply manure when prac- reaches 6-10 inches, if needed (do not September. Mow weeds and/or 
tical. Confirm new plant orders. Ap- apply after start of bloom). Hoe out cover crop. Still time to fumigate for 
ply dormant season sprays for disease extra shoots between hills if dinitro is spring planting if needed. Irrigate in 
and weed control, not used. Apply worm spray 2 weeks late Septer.. -r, eastern Washington 

prior to bloom (examine in early May only. Order plants for spring planting. 
February. Continue with January to determine need, observe cautions 

activities. Start topping during late concerning bees). Begin fruit rot and October. Start removal of weak 
February. Spray for crown borers if mildew control sprays. shoots and old fruiting wood. Apply 
needed and not already clone. Prepare fall nerbicides. Spray for crown borer 
and plant new fields, weather permit- June. Sign up and arrange for pick. if borers are present. Collect soil 
ting. Take soil samples for nematodes ing crews and/or machines. Apply samples for soil tests. Order fer
from fields to be planted next year. fruit rot control sprays, Place new tilizers, spray materials, other sup

shoots inside holding wires. Irrigate plies and equipment needed for next 
March. Apply fertilizer. Apply her- when necessary. Water to field capaci- season. Clean and winterize all equip

bicides. Spray for c rwn borers if ty before picking. Apply sprays for ment. Drain sprayers completely. 
nef.ded. Plant ne,\ fields, weather per- fruit rot, fruit worm, adult root wee
mitting. All pruning and training vil, and orange tortrix if needed. November. Continue pruning (do 
should be complete by April 1. Avoid uge of insecticides harmful to not top canes). Repair trellises and re

bees. Cultivate before harvest if need-	 place rotted posts. Install trellises in 
April. Apply delayed dormant ed. Arrange for harvest boxes. Carry new plantings. Apply lime if needed. 

spray (lime sulfur + spreader sticker) on early harvest as required. Apply herbicide for quackgrass con
when buds begin to show green for trol. 
control of cane blights, anthraciose, July. Harvest time. Apply fruit rot 
mildew, yellow rust. Hoe or spray out sprays as needed. Irrigate only if December. Apply manure. Continue 
extra shoots and weeds around and needed. Take foliar samples for analy- pruning and trellis repairs as weather 
between hills. Begin shallow cultiva- sis. permits. Make plans for new season. 

A PACIFIC NORTHWEST COOPERATIVE EXTENSION PUBLICATION. Published and distributed in furtherance 
of the Acts of Congress of May 8 and June 30, 191.1, by Cooperative Extension, Washington State University, J.O. Young, 
Dinctor: Oregon State University Extension Service, llenr. A. Wadsworth. Director: the University of Idaho Cooperative 
I':tnsion Service, Fred E. Kohl, Acting Director: and the U.S. Department of Agriculture, cooperating. Cooperative Ex. 
tension programns and employ mont are available to al! without discrimination. Trade names have been used to simplify in
formation: no endorsviment IS intended. Issued .\pril 1981. 
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growing ramble Fruit
 

Bramble fruits, raspberries and blackberries, have Well groAnm blackberry plants may yield 1 -2 quarts
long been considered among the choice fruit crops that per plant. Vigorous raspberry plants may yield 1-1% 
can be grown successfully in Ohio. With proper care, quarts or more per plant.
plantings of these fruits may be expected to produce good A grower's success with brambles, as with any horti
crops of high quality berries for a number of years. cultural crop, depends on careful attention to cultural 

Bramb, e fruit plants are characterized by the biennial details. With these crops, special attention must be given
to avoiding and controlling diseases which, more thanhabit of their abov-ground parts. Each spring the plants avny other factor, are apt to limit the profitable life oi 

produce new shoots from below ground. Thee shoots most plantings

overwinter, bear fruit the fPllowing season, and die. With 
 Raspberries and blackberries ripen shortly after the
everbearing types, the new shoots bear a crop during late st'-awberry. They are highly nutritious and make an 
summer and a second crop the next year during the regu- attractive dessert. For example, an average serving of
lar season. Due to the variations in growth habit, how- black raspberries will supply more than the average daily
ever, each bramble crop requires special cultural minimum requirements of vitamin C. "hese berries 
practices. 

are 
prized for pies, jams, jellies, and also for freezing. 

Selecting the Site 
The bramble fruit grower can avoid many of the dif- The site must also afford good drainage-both soilficulties often associated with the production of these and air. Plantings or, poorly drained soils are generally

crops through careful site selection. It is generally recoin- short lived and unproductive. Where air drainage is lir
mended that new plantings be separated, if possible, by ited, the crop may be lost due to late spring frosts which 
at least 300 feet from other bramble plants, either wild can kill the flow..rs. Ideally, the cite should be selected 
or cultivated. Unless this isolation can be afforded, virus the year before It Is to be plopited. Early site selection
diseases are likely to become serious problems. If only allows proper preparation of the soil, including weed
clean, "virus-free" planting stock is used, the different control, fertility adjustments, and elimination of other 
sorts may be planted close together. Such plantings potential problems. Selection of a suitable site is the
should, however, be isolated from any bramble plants first step toward success with bramble fruits.
 
which may carry virus disease. For limited, family size
 
plantings where isolation is not available, mixed plant.
 
ings may be maintained.
 

Bramble fruits should not be planted on sites where 
tomatoes, potatoes, or eggplants have been grown pre
viously. Such sites are frequently found to be heavily 
infected with verticillium wilt, a disease which may re
main in the soil for many years. Brambles, particularly
black raspberries, are very susceptible to this disease 
At present, there is no practical control for it. Sites likely 
to be carrying heavy herbicide residues from previb)us 
crops should be avoided, too. 

Brambles grow and product- satisfactorily on a wide 
range of soil types from sand' to heavy clay loams They 
art- not particularly senstive to variation in soil acidity.
The most suitable soil is a dee. sand ' loam with a good 
organic matter content, moisture holding capacity, and 
a pH of 5.8 to 6.5 In general, any good garden soil will 
be satisfactory 
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Red Raspberries 
Taylor matures in the same season or slightly before 

Latham Berries are large, bright, attractive, firm, and of 
good quality. Plants are vigorous, hardy, and productive. 

Latham is the most widely planted red raspberry in 
Ohio The berries are an attractive light red which tends 
to darken as they become over-mature They are round
ish in shape, medium in size, and reasonably firm, but 
may crumble in some seasons The fruit is of only fair 

" ,quality. The plants are winter hardy Although they are 
subject to mosaic, they produce well in spite of the di
sease. The fruit is easy to pick, and the season is fairly
long. 

Milton is recommended for extending the red rasp
herry season, ripening its fruit near the end of the La. 
tham harvest. It produces good crops of attractive, large, 
long conic berries of good quality Fruits are non-crumbl
ing with a mild sub-acid flavor The plants are vigorous. 
erect, productive, and reported to be more resistant to 
mosaic than Latham or Taylor. 

The cultivar, Hilton, has recently become available. 
This cultivar may have promise, but as yet riot enough 
is known about its performance under Ohio conditions 
to warrant its planting except on a trial basis. 

Bristol-perhaps the most widely planted black raspberry in Black Raspberries
Ohio. These clusters of fruit are ready for harvest Logan ( New Logan is a popular black cultivar in 

Ohio. The berries rre of good quality, medium to large, 
firr, and attractive. The plants are productive and vig

-Se ec,.cn. orous.
Seecic of -u1iiBristol, in recent years, has become the most popular 

Many cultivars of each bramble truit are available, but and most widely planted black raspberry in Ohio. The 
only a limited number have been proved satisfactory un- berries are medium-large, glossy, attractive, and firm with 
der Ohio growing conditions. All recommended cultivars good quality. They are sometimes difficult to pick unless 
are self-fruitful and will produce good crops without fully mature. The plants are tall, vigorous, hardy, and 
cross-pollination. Many growers plant several cultivars productive. 
in order to extend the harvest season. Cumberland, an old, established late season cultivar, 

produces berries .f good quality. The plants are very 
susceptible to anthracnose as well as to the differentRas, l-res virus diseases: produce good, but not exceptional, yields. 

Morrison can be planted for extending the picking
Black, red, and purple raspberries can be grown suc- season. The fruit is somewhat above average in size, firm

cessfully both commercially and in home gardens in Ohio. ness, and dessert quality. The plants are vigorous, but 
The most popular raspberry in Ohio is the black. The not as productive as Bristol and Logan.
red is the second most popular, while the purple is le-s Allen has performed well in tests at the Ohio Agricul
widely grown The latter, a hybrid between the red and tural Research and Development Center. It is very pro
black, is very productive, and its fruits are suitable for ductive. The berries, which ripen with or slightly before 
dessert and culinary purposes. Bristol, are large, attractive, and of good quality. Plants 

Usually the black cultivars ripen first, followed by Ih(, are vigorous. Recommended for trial plantings. 
red and the purple t'ypes There is considerable over- Black Hawk is the latest desirable black raspberry
lapping in ripening seasons In Ohio, raspberries are in available. Plants are vigorous. The berries are of good 
season in July and early August Everbearing type, red size arid quality, but it is not as productive as the recom
raspberries are in season in Jt Iv and again in September mended main season cultivars. 
and October In general the purple is the largest fruited The cultivars, Huron and Lowden have more recently
and the most productive of the group The red is the become available. As yet they have not been grown long
least productive There are also vellow-.fruleci kinds, but enough to determine their value here in Ohio. Until the 
these are only grown as a novelty arut ae inot Uf Col- worth of a new cultivar is established it should be used 
mercial importance onlv on a Limited basis 

C is tULTVARt n.. ue ,- ..a W ,, hCh ..... Purple Raspberriesthe 
horltcullur varietire -oanscommon In al '0 :nhe w a Purple raspberry fruits resemble the red more close

mOpted ty the internatonaI Code of Nomenlturt to, Cullvate Pliants )y than the black raspberry in physical characteristics 
in 1961 

l 
1he term it t)e,ng ,tosi, use - t.uroge onC it now be,nning The berries are gravish-purple color and have a unique

to be Us-O ' lea ly ir, the Un,lte, States Throughout this Ltu.i.tun the 
terr cullvea, replaces the forne' term vart,y flavor In some area, their fresh market value is limited 
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because of the unusual color and distinctive flavor of the 
fruit. Where the berries are known, they are prized for 
fresh fruit, freezing, and culinary purposes. 

Sodus produces very large, attractive purple berries 
that are firm and of good quality, but quite tart. The 
plants are very vigorous, upright, very productive, and 
hardy. 

Marion produces berries that are somewhat larger and 
later ripening than those nf Sodus. They ripen 7 to 10 
days after Latham. The moderately firm, slight conic, 
tart fruit holds its size well throughout the picking sea-
son. The plants are vigorous, hardy, and productive 

Clyde is a more recently introduced purple cultivar 
which appears to offer promise, although as yet not 
enough is known of ;Es performance to warrant its gen-
eral recommendation. It is reported to be vigorous and 
productive. It ripens with Marion. 

Brandywine ( N.Y. 905 ) is not a tr*ie purple raspberry, 
but more closely resembles purple than red or black 
raspberries. It is pi omising as a cultivar to extend the 
ripening season and is suggested for test planting on a 
limited basis. Fruit is very large, reddish purple, firm, 
tart but of good quality,.
Everbearing Raspberries 


Everbearing raspberries produce one crop during the 
normal season on one-year-old canes and a second, partial 
crop on the current season's growth during late summer 
or early fall. The fall crop is often terminated by frost. 

This type of raspberry is quite popular with home 
gardeners who grow them for the novelty of the fall crop. 
Commercial production is strictly limited to a few grow. 
ers who supply special markets with fall berries. Special-
ized pruning by mowing off canes to the ground line in 
spring is used in some commercial pick-your-own opera-
tions to reduce labor requirements and increase pro-
duction in the fall crop. Otherwise, cultural requirements 
are basically the same as those of ordinary types. 

Everbearing types of black raspberries have been in-
troduced from time tc time, and there is some interest in 
everbearing purple raspberries. As yet, however, the 
only reliable everbearing kinds are red raspberries. A 
brief description of the most desirable cultivars follows: 

Durham ripens its fall crop earlier than any other 
everbearing raspberry. The fruit is large and attractive, 
but of only fair quality. The plants are vigorous and erect. 

September matures its fall crop shortly after Durham 

and about four weeks earlier than Indian Summer. .The 
berries are large, attractive, well colored, and of good 
quality. 

Heritage, one of the newer everbearing cultivars, pro
duces excellent fall crops of medium sized, firm, attrac
tive and excellent quality berries. Plants are vigorous, 
upright, and may not need supports. Heritage shows 
promises as a commercial cultivar for Ohio.

Blackberries 
The trailing types of blackberries, such as the Boysen

berry, Loganberry, Youngberry, and dewberry, are not 
adapted to Ohio conditions. The canes, unless given spe
rial winter protection, are not hardy enough to withstand 
severe winter temperatures, and hence are not reliably 
productive. In addition, the plants, because of their habit 
of growth, require trellising which is difficult as well 

as laborious because of their thorny nature. Therefore,
trailing blackberries should not be considered even by 
the home gardener, unless he is willing to give particular 
care to their culture. 

The erect types of blackberry are more winter hardy 
and can be grown successfully in Ohio in both commer
cial and home plantings. The plants are vigorous and 
productive. In recent years, the standard cultivars have 
been troubled with a disorder commonly referred to as 

"sterility." This difficulty has been associated with a 
number of factors, but no real solution to the problem 
has yet been found. Plants so affected generally make 
good growth. They bloom prcfusely but produce few 
berries, and these are usually malformed. 

The sterility problem has limited the number of com
mercial plantings in the state. Growers car, best avoid the 
problem by setting only plants obtained from known 
healthy fruiting ctock. Plants troubled by sterility should 
be destroyed. 

Hedriek is one of the newer erect thorny type culti
vars. The plants are hardy, vigorous, and productive. 
The berries, which ripen in early July, are large, firm, 
and of good quality. 

Bailey, another new erect thorny type which shows 
promise, produces large, firm, and mild berries which 
ripen shortly after Hedrick. The plants are hardy and 
vigorous, but not as productive as Hedrick. 

Darrow, also a new erect cultivar, is similar to Bailey, 
but is reported to be hardier. Plants are very vigorous 
and uniformly productive. Berries are of good quality. 
It has produced very well under Ohio conditions. 

Sterllty has limited blackberry production 
in Ohio. Fruiting shoot at right is normal,
while the one at left shows typical symp. 
toms. Avoid it by the use of good planting 
stock and destruction of diseased plants. 
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Darrow i.a hardy, vigorous, and uniformly productive black-
berry cultivar under Ohio condition. 

erect thortilcs.- cultivar. PlantsSmoothstem is an are 
over ana exex-vigoousandveryprouctve.Berres atue ovr
vigorous and very productive. Berries mature 

are medium to large and of good
tended season. Berries 
quality, but lack firmness. Smoothstem is very produc
tive. Smoothstem may not be hardy enough to be profit-
able in northern Ohio. 

Two recently introduced erect thornless cultivars, 
Dirksen Thornless and Black jatln, may offer promise, 
but they have not been grown sufficiently long in Ohio 
to determine their true worth here. Until their perform-
ance under our growing conditions can be more pre-
cisely determined, they should be grown on a limited 
basis only. 

Selection and Care of P ants 
The selection of planting stock is of major importance. 

the key to success in theGood quality planting stock is 
bramble fruit enterprise. The disadvantages of poor ,uck 

can never be overcome. Many serious production prob-
lems are often directly associated with the plants used in 
establishing the planting. 

It is necessary to secure stock from a reputable source 

to be sure of getting disease-free plants, true-to-name. 
To secure plants of the desired cuitivar, place orders as 
early as possible. When placing the order, indicate the 
desired delivery date. One-year-old plants are best. 

The state certificate of nursery inspection is the grow
er's assurance that the plants are as free of disease and 
insect pests as possible. It is unwise to use plants that 
do not carry this certificate. Generally, the better the 
planting stock, the longer lived and more profitable the 

planting. 
Recently, bramble plants "certified" as having been 

grown from plants known to be free of virus by indexing 
and under special conditions to limit virus infesta. 
tion have become available through a number of nurs
eries. The superior growth and productivity of such 
plants has been well established. Every effort should be 
made, particularly by commercial growers, to obtain 
this kind of stock for establishing new plantings. It 
must be remembered that this superior grade of plant-

ing stock is only free of virus and not immune to it. 
use every precaution toTherefore, the grower must 

avoid the possibility of the reintroduction of viruses once 
the new plantings are established. 

Dormant plants are best for planting. Plants dug and 
held dormant in storage, if properly handled, are as good 

some cases, they may be superioras freshly dug ones. In 
to freshly dug ones. It is important to keep plants from 
drying out. 

As soon as the plants arrive, open the packages and. 
the can beif necessary, moisten roots. Unless planting 

done within a few days, place the plants in storage at 
or heel them in until they can be planted. 

-about 35c F., 
To do this, dig a shallow trench, deep enough to ac
commodate the root systems, in a sheltered area whcre 
the soil is well drained. Open the bundles and place a 
single layer of plants against one side of the trench so 

that the root ssterns are completely below the soil sur
face. Cover the rooU with soil, and firm carefully. Plants 
so treated can be held saiely for a reasonable length of 
time, if they are not allowed to dry out. Do not delay 
setting plants any longer than absolutely necessary. 

fruits can be propagated ratherAlthough bramble 
find it wiser, unless they are keen

easily, most growers 
observers of disease problems, to purchase nursery stock 
raher than use hi w rterniho' lns 
rat e their own or their neighbor's plants. 

Propagation 

Growers are not encouraged to produce their own 
planting stock. Some growerc, however, find the produc
tion of plants an interesting sideline, and, occasionally, 
plant production can be profitably combined with fruit 
production. The production of plants of the different 
bramble fruits is not complicated. Plants, however, can
not be sold unless the grower secures the proper certifi

cate from the State Department of Agriculture, Division 
of Plant Industry at Reynoldsburg, Ohio. 

Sucker plants or shoots which arise naturally within 

the planting from underground stems used for theare 

propagation of red raspberries. In late winter or early 

spring, before growth starts, these plants may be dug. 

After digging, the canes are shortened to 12 to 18 inches. 
Only large, strong plants should be saved. Limited num
bers of sor.ie purple raspberry and blackberry cultivars 
which prouuce suckers can be obtained in the rame way. 

The black raspberry is ready for tip layering when new shoots 
elongate as shown here. 
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Black raspberries, most purple raspberries, and the 
new thornless blackberry cultivars are propagated by tip-
layering. When the tip portions of the new shoots are 
elongated and light in color, with small curled leaves-
normally in August-they are ready for layering. These 
tips are inserted vertically into the soil to a depth of 
3 to 4 inches. The simplest way to layer is to force a 
small pointed shovel into the soil, move it baci and 
forth to make a V-shaped opening, insert the tif 'nd 
press the opening closed with the foot. 

The new plant will be ready for transplanting i ate 
fall or the next spring. When the plants are dug, the 
cane from the parent plant is cut so that 6 to 8 inches 
of the old cane remains with the new plant. This portion
of the old cane is referred to as "the handle." 

Frequently, with black raspberries and other 
brambles having a similar growth habit, the tips that 
crntact the soil will root naturally. These plants are not 
considered to be desirable for establishing new plant-
ings. Such plants should be destroyed during the pruning 
operation. 

Root cuttings are normally used when large numbers 
of blackberry plants are to be propagated. This method is 
more complicated than those previously described. In the 
fall, plants are dug and the roots about one-fourth inch 
in diameter are saved. These roots are cut into pieces 3 to 
4 inches long. The cuttings are then buried outside for 
the winter, below the frost line, in moist sand in a well. 
drained location. In spring, the cuttings are planted 3 to 
6 inches apart in furrows 2 or 3 inches deep. They are 
laid horizontally at the bottom of the furrow. The plants
will be large enough to transplant at the end of the first 
growing season. This method is not recommended for 
thornless cultivars. This type of plant can be propagated 
either by tip-layering or by stem cuttings. 

Site Preparation 
The proposed site should, ideally, be used to grow a 

fertilized cultivated crop the season prior to planting, or 
be maintained under a cover crop of soybeans. Chemical 
means of controlling chronic weed problems, such as 
thistle, quackgrass, and dock, may be done safely the 
season prior to planting. Contact your local Extension 
office for currently recommended herbicides. Avoid sites 
infested with such troublesome weeds until the weeds 
have been eradicated. If a sodded area must be used, it 
is best to plow it the season before spring planting.

To help hold the soil, the area should be planted to 
ordinary rye the September prior to planting. Usually 2 
or 3 pounds of seed per 1000 square feet or 2 or 3 bush. 
els per acre will give the desired results. I animal ma-
nures are avaiable, apply them in the fall. A suitable 
application is 50 to 75 pounds of horse or cow manure 
per 100 square fee-t or 10 to 12 tons per acre. 

Prepare the site ior planting as early as possiole, 
usually during late March or early April. As the soil is 
prepared, a complete fertilizer may be disked-in. The 
amount of fertilizer applied should be adjusted on the 
basis of the history and previous knowledge of the site 
or by the results of soil tests. On most sites, 8 to 10 
pounds per 1000 square feet or 350 pounds per acre 
of 8-16-16 or similar analysis fertilizer will be beneficial. 
Work the soil to near "seed bed" condition. 

If the soil reaction is known to be below pH 5.5, in-
corporate limestone or hydrated lime at the time the 
site is prepared. Use lime only when the need is indicated, 

If the soil reaction is unknown, local county Extension 
agents can assist in determining it and will recommend 
the quantity of lime, if any is needed. 

Even though early spring preparation is encouraged,
it shot"Id not be done until the so.1 is dry enough to work. 
The advantages of early preparation will be lost if "wet 
soil" is worked. It may become "puddled." The effect of 
puddled soil may be noticeable for the life of the plant
ing, particularly on heavy soils. 

Establishing the Planting 
Early spring planting is best. Normally, plants can be 

set in late March or early April. It is better to delay plant
ing than to attempt to work wet soil. 

Fall planting may be done if the expected press of 
spring work will make spring planting difficult. Planting 
can be ?'one in late October or early November after the 
plants have become dormant but before the voil freezes. 
A light mulch applied within the row area will reduce 
the loss of such plants from heaving caused by freezing 
and thawing of the soil. 

The distance between bramble plants in the row and 
between rows depends on the training system followed 
and the vigor of the particular type of bramble. Brambles 
are generally grown either in "hedge rows" or in the 
". 11system." Hedge rows are solid rows of plants which 
limit movement in the planting to one direction. The hill 
system is established on the basis of individual plants set 
6 to 8 feet apart in both directions. It allows movement 
through the planting in all directions. Most growers, how
ever, prefer the hedge row because it simplifies cultural 
practices and generally produces higher yields of fruit 
than does the hill system. 

Where the hedge row is followed, red raspberries 
should be set 2 feet apart in rows 6 to 8 feet apart. Black 
and purple raspberries, which are more spreading, 
should be ret 2 feet apart in rows 8 to 10 feet apart,while the erect blackberry should be spaced at least 3 
feet apart in rows 10 to 12 feet apart. Adjust the actual 
distance between rows to the type of implements to be 
used in the maintenance of the planting. Most growers
prefer the convenience afforded by t
between rows. 

Set the plants at about the same depth as they grew
previously. The crown of the plant (the point where the 
roots and stem join) should be no more than 1 to 2 
inches below the soil surface. Plants may be set by hnd 
in a furrow or in individual holes. In planting, spread 
out the roots and firm the soil carefully about them. To 
prevent drying of roots, carry the plants wrapped in wet 
burlap or in a bucket of muddy water during the planting
operation. Ordinary mechanical transplanters can be 
adapted for use in setting bramble plants and may be 
used to advantage when large plantings are established. 

The "handles" (the above ground portion) of black 
rserries od e cutvawayoand desto a plant 
raspberries should be cut away and destroyed at plant. 
thracnose, a fungus disease. 

Soil Management 
It is important to keep bramble crops weed free by

cultivation and hand hoeing during the first growing 
season. It is best to plant a cover crop of rye between 
the rows in mid-September. Usually, 2 to 3 pounds of 
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seed per 1000 square feet or 2 to 3 bushels per acre will
 
be needed. Some growers prefer annual ryegrass. In
 
growing these cover crops, it is wise to keep the seed 
out
 
of the row area. The cover, when disked down in early

spring, will help maintain the soil organic matter content.
 

Once the planting has become established, there are
 
several soil management practices that can be followed.
 
Brambles are commonly cu!tivated between the rows dur
ing the growing season, followed with a cover of rye

seeded in the fall In such plantings, weed control in the 

row area is essential for good production. This may be 



accomplished by either physical means, hand hoeing, or
 
through the use of herbicides.
 

Benefits in both growth and y.ald mayv be expected

where a mulch system of soil management is adapted.

Highest yields of the largest berries can be obtained
 
when mulch is used. Although straw is the most com.
 
monlv used mulch material, othcr organic materials such
 
as sawdust can be used. Where ample mulch is available,

it can be applied to the entire area of the planting, row Black raspberry planting on 
 July 12 where no chemical weedand aisie areas alike. It is best applied initially during the control has heen followea. Heavy weed growth in the rowfall of the second season. Sufficient material must be used competes with berry plants for soil moisture and plant nutrients.to suppress weed growth. Normally, 6 to 8 inches of loose It is also costly to hoe out such an established weed growth.
straw is needed. Additional material will be required each

succeeding fall to maintain sufficient mulch. 
 Growers should be continually alert to the develop-Mulch should be considered as a soil management ment of perennial weeds such as quackgrass, thistle andpractice in any planting. Because of the difficulty of ob- dock within biamble plantings. These type of weeds aretaining mulch materials, however, it is more applicable best controlled prior to the time the planting is made,to plantings of limited size. but should they appear after the planting is made theyIf mulching material is limited, some benefits can be can be controiled. Both manual and chemical meansobtained by mulching the ro orea only. Where this is should be followed. Widely scattered individual plantsdone, it is better to keep the area between the rows under that appear might best be controlled manually beforecultivation with i winter cover of rye. Some growers al. they spread. Where sizeable areas become infested, thelow sod to develop between the rows of mulched plants. use of a herbicide is indicated. Many growers, for eco-Where this is done, mow the grass several times during nomic reasons find it practical to "spot treat" only thethe growing season and allow clippings to remain where infested areas rather than their entire plantings. 
they,fall. 
 Before any' herbicide is applied within a bramble fruitSome plantings are maintained with between row planting, the grower must be sure that such use is recareas under frequently mowed sod and the row area ommended on the label and isincurrent Extension Ser
weed free with herbicides. The system offers many ad
vantages and is worthy of consideration.
 

Where plantings are used to produce plants as well as
 
fruit, cultivation is generally followed, and no winter
 
cover 
is seeded. Winter weed growth is depended on to
 
hold the soil. In such plantings the incorporation of ani.
 
ral manures or other organic matter is most desirable.
 

Chemical Weed Control 
Annual weed growth within bramble fruit plantings 

can be safely and cffectively controlled through the use 
of recommended herbicides Such techniques, in addition 
to solving the weed problem, remove the hazard of 
physical injury to the plants and their roots inherent
with mechanical control methods The use of such tech. 
niques should he considered for any large scale planting;
however, use of such techmiques in small family plantings 
is questionable 

Chemical weed control w.established plantings is of
primary value in reducing the weed problem :n the row•" 
area itself, and is primarily recommended for this pur. ..-L.. . .." pose. Since weed growth between the rows can be Black raspberry planting that was sprayed on May 11 with ahandled most easily with regular mr)wing or cultivating recommended commercial herbicide. The photo was taken twoequipment, and since total elimination of weed growth montths later Note complete prevention of weed growth in thein this area may create other cultural problems, such berry row. Some herbicides will give season-long control of anuse does not appear warranted. nual weeds and rasses. 
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vice recommendations. Further, the herbicide should be
used only within the limitations stated on the label. Use
of other than such recommended or approv',d herbicides 
may result in injury to the plants and undesirable resi-
dues in the fruit. 


Successful chemical weed control depends 
on the ap
plication of the correct herbicide in the correct amount
and at the proper stage of growth of both the weed and
bramble. Improper use of even recommended herbicides 
can result in damage to the crop or lack of weed control. 

Since many vari.-I-es can effect the results obtained,
growers are advised con-to learn to use chemical weed 
trol measures in a portion of their plantings beforemaking extensive applications. 

The herbicides recommended for use in bramble
plantings are most effective as a means of preventing
rather than overcoming weed problems. Most are best
applied at low pressures, 40 to 50 pounds per square
inch in 50 to 100 gallons of water per acre of sprayed 
area. A special tractor-mounted herbicide sprayer, which 
provides agitation within the tank and is nozzled so asto allow directed spray within the row area, is preferred
for making applications. Care must be used to assure
continued calibration of the sprayer and to avoid contact 
with crop plants. 

Where available, granular formulations of approved
herbicides can also prove beneficial. Both hand and 
tractor mounted granular application equipment is a-*,ail-
able. Equal care must be exercised with both granulaland spray applications. Granular applications may prove 
more useful in small plantings than the more conven-
tional sprayer technique. 

Herbicides available and approved for use in bramble
plantings may change from year to year. Growers should 
consult and follow the iatest Ohio Cooperative Extension 
Service recommendations before making any herbicide 
applications to bramble plantings. 

Fertilization 
Brambles, like other plants, require ample quantities

of all the essential plant nutrient elements if they are to 
grow and yield well. Under Ohio growing conditions, the 
soil generally supplies enough of all the nutrients except
nitrogen. Hence, in general, the fertilizer recommenda. 
tions for these fruits call for annual applications of
nitrogen-carrying fertilizers. 

The first fertilizer application is normally made w'en
the site is prepared for planting, see page 7. Usually. this
is enough fertilizer for the first year of planting. If the
plants fail to "grow-off" well. it is advisable, however,
to appl\ additional nitrogen in late May or early June.
For this purpose, apply I or 2 ounces of a 33 percent
nitrogen carrier (ammonium nitrate) or the equivalent 
per plant Later applications should be avoided because
plants so treated are more likely to suffer winter injury.

Thoj general recommendation for the second and each 
succeeding season is to apply 50 to 150 pounds of actual
nitrogen per acre. This would require 150 to 450 pounds
of ammonium nitrate per acre. This material should be 

broadcast into the row area in early spring before growth
starts. In smaller plantings this would mean about'3 
to 10 pounds ammonium nitrate per 100 feet of row, or 
the equivalent of another carrier. 

The appearance of the plants during the growing 
season provides a suitable guide to the amount of nitro
gen to apply the following spring. Small, yellowish-green
leaves usually indicate a lack - sufficient nitrogen.
Plants showing such leaves will beneiit from the higher
rate of application. Plants with very dark green leaves 
and making excessive shoot growth may be over fer.
tilized. The rate of fertilization to such plants should be 
redued. 

A more exact guide to the nutritional status of the 
various bramble fruits can be determined by means of
foliar analysis. A foliar analysis service is available to
Ohio growers through each county Cooperative Exten
sion Service office on a nominal fee basis. The service
supplies the grower with pr.cise analytical results and
specific fertilizer recommendations based on those 
results. 

Mulched plantings will require more than the normal 
amount of nitrogen fertilizer until the mulch is well
established, perhaps 2 or 3 years. Generally, twice the
normal amouni of nitrogen during these years will be 
needed. After that period, the mulched plants will re
quire only about half as much nitrogen as those grown
without mulch. As the mulch decays, it releases nitrogen
and other nutrients. 

If animal manures are available they may be used to 
fertilize bramble plantings. A general recommendation 
for most soils is 6 to 8 tons of cow or horse manure (275
to 365 pounds per 1000 square feet ) or 2 to 3 tons ( 90 to
135 pounds per 1000 square feet ) of poultry manure per 
acre. Manures are best applied in late fall or winter 
months while plants are dormant. 

Irrigation 
Lck of water can seriously reduce crops of bramble

fruits, particularly when it occurs just prior to or duringthe hai vest season. Under such conditions, brambles will
respond favorably to irrigation. Lack of available water 
at this 'time can not only affect the current season's crop
but also limit the production of desirable fruiting canes,
thus affecting the following year's crop.

During the growing season, brambles require about 
one inch of water per week. When rainfall does not sup
ply this amount, supplemental irrigation may be used to
advantage. Portable sprinkler type irrigation is most
popular and also offers the potential of frost control
during bloom, as with strawberries and some vegetable 
crops To obtain this protection, it is necessary to main.
tain free water on the flower parts during the frost
period. Trickle irrigation systems also offer a good po
tential for brambles, but do not offer frost control. 

Detailed specifications for both portable sprinkle and
trickle type irrigation systems, including water require
ments, are available from agricultural engineering
specialists Further information is available through
County Agricultural Extension Agents 
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ings need to be topped a number of times as new canes
Supporting the Canes arise over a period of several weeks. In most seasons this 

Supports for bramble fruit canes are not essential, operation will, in part, coincide with harvest. 
Summer topping encourages the development ofexcept in the case of trailing type blackberries. They can 


be used to advantage, however, particularly with red rasp- strong fruitful laterals. It also produces stronger,
 
and toberries, to minimize loss of crop due to wind damage, stockier plants better able to support their crops 

and to facilitate harvest and other cultural practices. resist wind damage. Simply pinching out the tips or re-

Where supports are not used, more severe pruning is moving large segments of shoots has not proved to be as 
beneficial.required. Because of the costs involved, supports are 

more widely used in home garden plantings than large Removal of Frulted Canes: Characteristically, the 

commercial plantings in Ohio. canes of bramble fruits die shortly after they have pro-
Where the hill system of culture is followed, support duced a crop. These canes can be removed, therefore, 

can be given by a single stake driven in the center of the anytime after the harvest season. They should be cut off 
hill. The stake should extend above the soil 4 to 5 feet close to the soil surface, removed, and destroyed. Many 
and be stout enough to last a number of seasons. The growers remove these canes immediately after harvest; 

the stake each spring others wait to remove them until the following seasonfruiting canes are tied securely to 
following dormant pruning. and cut them out as part of the spring pruning. Either 

A wire trellising sysein is most practical where the practice is satisfactory. 
hedge row type of culture is used. The crossarm, two-wire Spring Pruning: Spring pruning is best done after the 
system is common. Posts are set about every 20 feet danger of severe freeze is past and before the buds begin 
with 33 to 5 feet remaining above the ground. Near the to swell. In Ohio, March is the most suitable month. To 
top of each post is nailed a cross-piece about 18 inches improve accessibility to the plants and reduce pruning 
long. A A'e is .ttached to the ends of the cross-piece labor costs, many commercial bramble growers now use 
and run along each side of t~hv row. The canes are trained some type ot mechanical hedging equipment to trim the 
betveen the wires or tied to them. Wire clips, used be- top and sides of hedgerow plantings. Commercial hedg
tween the posts, will keep the wires from spreading. ers for this purpose are generally not available. Growers 

A two-wire, onc above the other, trellis may also be have, however, adapted power driven hedgers used for 
used. It is most useful with red raspberries and trailing ornamental planting care or have developed custom built 
blackberries. Posts are set in the same manner as for the hedgers specifically for this purpose. More precise con
crossarm trellis, but no cross-pieces are used. One, two, trol of length of laterals with mechanical pruning is 
or three single wires are strung between the posts. The obtained by summer topping plants the previous season 
individual canes are tied to these w,,;es following dor- at a uniform height. 
mant pruning. Additional pruning consists of removing all dead, se

verely damaged, or weak canes, and the shortening of 
some laterals. With the black raspberry, best yields can 
be expected when 8 to 12 buds per lateral or 6 to 10 
inches of growth are left. Experimental results show that 

Pruning Black and Purple Raspberries shortening the laterals as indicated will not affect the 
total yield and will assure production of large: berries. 

Summer Topping: An essential step in the production If laterals are left too long, berries will be smaller. The 
of these brambles is summer topping. Topping consists stronger laterals may be allowed to carry more buds 
of removing, by snapping off with the fingers or cutting than those of smaller diameter. Very small spindly 
with a pair of shears, the top 3 or 4 inches of the new laterals, as well as any laterals close to the soil surface, 
shoots as they develop, should be removed entirely. Usually there is no need to 

Topping should be done with black raspberries when thin out or reduce the number of canes per plant. Each 
plant needs at least 4 or 5 large canes for good yields.the shoots are about 24 inches high and with purple ones 


when they reach 30 inches, if they are grown without Purple cultivars are handled similarly to the blacks.
 

supports. When plants are grown with supports, the Because of their superior vigor, they may be allowed to
 

shoots may be allowed to grow 6 to 8 inches more. Plant- carry 3 or 4 more buds per lateral.
 

WIIE CLIO'~ 

jTwo-wire, one above the other, and1 
±1 crossarm trellises used with brain

't ble fruits. The two-wire, one above 
t Ethe other, type is most useful with 

7, I ,,'i,,red raspberries and trailing black

f :,, , .berries, while the crossarm system 
I V % 9 can be used with any of the brain. 

. , _ -' . bles. The height of the trellis 
,. ,'/ be adjusted to the vigor of/should 

the plAnts. 
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Early spring pruning of the black raspberryconsists of removing dead, injured, and very weak wood and shortening the laterals. 
- Best results may be expected where only

8 or 10 buds per lateral are left. 

Pruning Red Raspberries reduced by a third or quarter of their total length.No Summer Topping: New shoots of the red
berry should not 

rasp- Where no support is offered, more severe heading isbe summer pruned or topped. Such usually required.pruning usually reduces In most cases, regardless of originalyields. cane height, such unsupported canes should be cut toRemoval of Fruited Canes: The canes of red raspber- about 3 feet.
 
ries are biennial in natur, 
 like other brambles. There. Pruning Blackberries
fore, they may be removed anytime after harvest. Theyshould be cut off close to the soil surface. Removal may Summer Pruning: Summer toppingtake place immediately after harvest or of the new shootsmay be delayed of erect-growing types uerve euntil same purpose as thethe time of spring pruning. Either practice is sat- topping of blck and purple raspberries. The sameisfactory. The canes of everbearing cultivars are handled method is usrd. Since these plants arethe same way more vigorous, topas ordinary cultivars, following the summer so as to leave the new shoots 30 to 36 inches above theharvest. The shoots that bear the fall crop shouldbe removed not ground. Do not top trailing types.after harvest as they will be, .,in the For best yields andfollowing summer. to prevent the planting from be

coming a thicket, remove excess sucker plantsWhere everbearing red raspberries in theare gru,. 'or the summer. This can"fall be done by pulling or cuttingcrop" only, because of economic advantages, re- them away soon after they appear. Where the plants aremove all overwintering maincanes in early spring just prior taimd as individuals within the row areato the beginning of growth. or in hills,This can be done manually allow not more than 4 oror mechanically with a 5 new shoots to develop withinmower. This pruning-production
technique has proven most 

the plant area. Where a hedgerow type of culture is folprofitable with Heritage. lowed; it is best to leave only 3 or 4 shoots per running
Spring Pruning: Spring pruning is best done in very foot of row. All other shoots should be pulled or cut offearly spring after the danger of severe cold is past and as they develop. With trailing types as manyr as 12 to 16before the buds begin to swell, usually in March. It con- new shoots may be allowed to develop per plant.sists of removing a!l dead, weak, or severely damaged Removal of Fruited Canes: Canes that havecanes, adjusting cane stand and reducing carn height. f 

fruited 
may be removed anytime after the harvestlateral branches are present, season. Theythey should be prune 0.o should be cutabout near the ground surface and iemoved from10 inches in length. Fruit normally ripens several the planting. This can be done in the summer or as partdays later on the laterals than on the main caneb. of the spring operation.

In larger plantings, mechanical hedging of tops of

hedgerow plantings and mowing to narrow rows reduce

hand labor requirements significantly. 

-Y a
 
Where the red raspberry is grown in hedgerow, best ,.'yields will be obtained when the rows ire not allowed .to exceed 18 inches in width, Thus, in tht spring, all canes Ogrowing outside this row should be removed. Further,


the number 
 of canes within the hedgerow should be
thinned so those rem2ining are 
6 to 10 inches apart. In
thinning these canes, save ernv the largest canes as indicated by diameter and length as they are the most fruit
ful Where the hill system of culture is followed, only the
best 7 to 8 canes should be saved per hill, The size of cane

should be the guide in selecting the canes to be saved

Most canes should be shortened or headed back The
height at which they shouic he headed depends on thevigor of the planting and Ahelher or not supplemental
supports are to be used Light-to-moderate heading willnot reduce yields Plants so headed produce somewhat Summer topping is an important steplarger berries and are more resistant to wind damage nd 

in the culture of black 
than where no heading is done 

purple raspberries as well as erect-growing blackberries.Severe heading back will When the new shoots reach the desired height, cut or snapresult in yield reduction Normally, the canes should be off 3 or 4 inches of the shoot. 
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Spring Pruning: Spring p,,uning of erect blackberries 
is much the same as that of black r;spberries. Because of 
the greater vigor of this type of bramble, the laterals may
be left 12 to 18 inches long. 

Thin trailing.type blackberries to the best 7 or 8 canes 
per plant. Cut these canes to about five feet in length
and tie them to either a stake or trellis. As with other 
brambles, remove all dead or weak canes before growth 
starts. 

Winter Protection 
The canes of recommended cultivars of red, black, and 

purple raspberries as well as blackberries, when well 
grown, are hardy in Ohio and require no special winterprotection. Occasional winter injury to red raspberry 

protctin. ccaionl o rspbrrywnterinjry rd canes occurs because of severe cold conditions in late 
winter after the rest period is broken. Attempting to 
protect canes from such injury is impractical. 

Trailing-type blackberries, during most winters, de-
mand special protection if the fruiting wood is to escape 
injury. They can be protected if, in the fall after the new 
growth becomes dormant, the new canes are placed on 
the ground and covered lightly with soil or straw. In the 
spring when danger of severe cold has passed, the canes 
are uncovered and placed on the trellis or tied to a stake. 

Disease Problems 
Brambles are particularly troubled by disease prob-

lems. The grower's failure to avoid or control disease ismore apt to limit the productive life of a planting thanmnyoher aptor.im thes e ifeofspal antiany' other factor. For these reasons, special attentionn 

should be given to the selection of site and plantingstock. 
sTock.m200The most serious problems are created by a grot. 

of systemic virus diseases. These diseases, which spread 
rapidly, seriously reduce the quantity and quality of ber-
ries produced. There is no program that can be followed 
to entirely prevent these problems. They can best be 
avoided by use of certified planting stock, isolated plant-
ing sites, and close observation of the planting. Infected 

!r
 

plants must be destroyed as soon as observed to prevent 
spread of disease. Plants suspected of being di!.eased 
should be "burned" in place to destroy insect vectors and 
then removed from the field. Frequent inspection for the 
presence of these diseases is recommended. 

The virus diseases are more severe on black and pur
ple raspberries than on red. Their presence is generally
indicated by foliage abnormalities, stunted growth, and 
poor quality berries. There are three common ones-
Mosaic, Leaf Curl, and Mild Streak. Mosaic causes a re
duction of leaf size and a green or yellow mottling of the 
foliage. Leaf Curl severely stunts the plants. Infected 
plants have small closely spaced leaves which curl down. 
ward and inward. Mild Streak infected plants are alsodwarfed. Lght purplish streaks may be visible near the 
base of new shoots. Berries that mature on infectedb a s are sall, d ry,and seedct 
plants are small, dry, and seedy. 

Another troublesome disease of black raspberries and 
blackberries which cannot be controlled by spraying is 
Orange Rust. Plants infected with it are of little value. 
In late spring, such plants exhibit small distorted leaves 
with orange-colored spore bodies on the under side. The 
new shoots of such plants are willowy and free of thorns. 
Infected plants must be destroyed wher the first symp
toms appear to prevent spread of the disorder. 

Anthracnose, or Cane Spot, is most often associat: d 
with black raspberries but also attacks the red and
purple types as well as blackberries. The characteristic 

symptoms are oval grayish spots or, the canes with red
dish or purple borders. Spots may also occur on leaves
and fruit stems. In severe cases, wilting may result. Itcan be controlled by a regular spray program whichbegins with a delayed dormant application as the first 
beosos openand to weeks lat I s frmblocsoms open and two weeks later. It requires from 

to 300 gallons of dilute spray perovra ttrepanig acre to adequately 
cover a mature planting. 

Crown, or Cane Gall, is often found in bramble plant
ings. It causes cauliflower-like growths on the affected 
part. Spraying will not control it. Such plants should be 
destroyed. Infected planting stock and infected sites 
should be avoided. 

Virus diseases can create serious problems in black raspberry plantings. Compare
shoot affected with leaf curl on left to healthy one on right. Grower's solution
is to avoid planting diseased stock and to destroy infected plants. 



Spring Pruning: Spring pruning of erect blackberries 
is much the same as that of black raspberries. Because of 
the greater vigor of this type of bramble, the laterals may 
be left 12 to 18 inches long. 

Thin trailing-type blackberries to the best 7 or 8 canes 
per plant. Cut these canes to about five feet in length
and tie them to either a stake or trellis. As with other 
brambles remove all dead or weak canes before growth 
starts, 


Winter Protection 
The canes of recommended cultivars of red, black, and 

purple raspberries as well as blackberries, when well 
grown, are hardy inOhio and require no special winter
protection. Occasional winter injury to red raspberry 


canes occurs because of severe cold conditioits in late 
winter after the rest period is broken. Attempting to 
protect caries from such injury is impractical. 

Trailing-type blackberries, during most winters, de-
mand special protection if the fruiting wood is to escape 
injury. They can be protected J, in the fall after the new 
growth becomes dormant, the new canes are placed on 
the ground and covered lightly with soil or straw. In the 
spring when danger of severe cold has passed, the canes 
are uncovered and placed on the trellis or tied to a stake. 

Disease Problems 
Brambles are particularly troubled by disease prob-

lems. The grower's failure to avoid or control disease is 
more apt to limit the productive life of a planting than 
any other factor. For these reasons, special attention 
should be given to the selection of site and plant:ng 
tock.

The most serious problems are created by a group 

of systemic virus diseases. These diseases, which spread 
rapidly, seriously reduce the quantity and quality of ber-
ries produced. There is no program that can be followed 
to entirely prevent these problems. They can best be 
avoided by us ! of ce'tified planting stock, isolated plant-
ing sites, and close observation of the planting. Infected 

plants must be destroyed as soon as observed to prevent 
spread of disease. Plants suspected of being diseased 
should be "burned" in place to destroy insect vectors and 
then removed from the field. Frequent inspection for the 
presence of tLese diseases is recommended. 

The virus diseases are more severe on black and pur
ple raspberries than on red. Their presence is generally 
indicated by foliage abnormalities, stunted growth, and 
poor quality berries. There are three common ones--
Mosaic, Leaf Curl, and Mild Streak. Mosaic causes a re
duction of leaf size and a green or yellow mottling of the 
foliage. Leaf Curl severely stunts the plants. Infected 
plants have small closely spaced leaves which curl down
ward and inw-rd. Mild Streak infected plants are alsodwarfed. Light purplish streaks may be visible near the 

base of new shoots. Berries that mature on infected
 
plants are small, dry, and seedy. 

Another troublesome disease of black raspberries and 
blackberries which cannot be controlled by spraying is 
Orange Rust. Plants infected with it are of little value. 
In late spring, such plants exhibit small distorted leaves 
with orange-colored spore bodies on the under side. The 
new shoots of such plants are willowy and free of thorns. 
Infected plants must be destroyed when the first symp
toms appear to pr 'ent spread of the disorder. 

Anthracnose, or Cane Spot, is most often associated 
with black raspberries but also attacks the red and 
purple types as well as blackberries. The characteristic 
symptoms are oval grayish spots on the canes with reo
dish or purple borders. Spots may also occur on leaves 
andcan fruitbe stems. In bysevereregularcases, wilting may result.controlled a sriray program whichIt 
begins with a delayed dormant application as the first 
blosos openand torwaeks lat I s horn 
blossoms open and two weeks later. Itrequires fiom
 
200 to 300 gaflons of dilute sprayccvramteplnig per acre to adequately 
cover a mature planting.
 

Crown, or Cane Gall, is often found in bramble plant
ings. It causes cauliflower-like growths on the affected 
part. Spraying will not control it. Such plants should be 
destroyed. infected planting stock and infected sites 
should be avoided. 

Virus diseases can cre ,jus problems in block raspberry plantings. Compare
shoot affected with I,' .. on left to heasithy one on right. Grower's solution
is to avoid planting diseased stock and to destroy infected plants. 
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Controlling Pests 
To assist growers in controlling pests in fruit 

crops, including the bramble planting, the Ohio 
Cooperative Extensiou Service publishes current 
control recommendation each year. 

Recommendations are given for the control of 
such pests ds wt !ds, insects, diseases, mites, and 

• 2 " , 	 rodents. 

Obtain and use the following publications for 
assistance in controlling these pests: 

Bulletin 506: 	 "Commercial Fruit Spray Recom
mendations for Ohio" 

Leaflet 1: 	 "Backyard Fruit Sprays for Insects 
and Diseases" 

h", ,severe effects more frequently. Symptoms first appear in 
midsummer. Affected plants cease growth, the leaves 

/*, 4.-droop, turn yellow, and those at the base of new shoots 
drop. In severe cases, a broad blue stripe extends from 
the base upward on each shoot. Plants mildly affected 
may partially recover in the fall, but the canes usually 
do not survive the winter. As mentioned under the sec-

Black raspberry plant showing symptoms of mosaic, a virus tion, "Selecting the Site," there is no known control of
disease, 	 this disease. Do not make plantings cn land where to

matoes, peppers, eggplants, or potatoes have been grown 
Vertikllium Wilt, sometimes called Blte-Stem or just recently. 

Wilt, occasionally causes heavy losses in raspberry plant
ings. No cultivar or species of raspberry has shown re
sistance to wilt, although black raspberries seem to show 

Anthracnose is a common dis
ease affecting the canes of Insect and Mite Pests 
blambles, especially black 
r.ispberries. It can cause Although bramble fruits and plants may be attacked 
m~arked yield reduction. Grow- by a number of insects, only a few are so consistently 
ers are advised to follow a destructive as to warrant a regular annual control 
regular spray program for its program.control. 	 rgrm 

One of the most common insects attacking brambles 
is the raspberry cane borer.* The adult insect is a dark, 
slender beetle which appears in early July. At this time 
of the year the female makes two rows of punctures 
which encircle the cane approximately six inches below 
the tip. The tip above the puncture wilts and droops. 
This damage, together with the distinctive manner of 
stem girdling, makes the identification of this pest very 
easy. This insect is controlled by cutting off the wilted 
tips a few inches below the girdle during pruning 
operations. 

Another pest of raspberries in Ohio ( particularly red 
raspberries ) is the eastern raspberry fruitworm.** This 
insect causes injury of two types: ( 1 ) the adult beetles 
skeletonize young leaves and eat holes in expanding 
blossom buds: and (2 i the small larvae feed within the 
flower buds and developing fruit. 

* Oberta bimactinta Oliver. 
**Bytrni rubi Barber. 

64 



Harvesting 
A partial crop may be expected the second summer 

.	 after a bramble planting is established. Full production 
should be reached by the third harvest season. Plantings 
may be expected to be profitably productive for 8 to 10 
years. Carefully cared for plantings on good sites may 
produce longer, while those on marginal sites and those 
that receive poor care may become worthless in a few 
years. 

- Bramble fruits must be harvested and handled prop
erly if the best yields of the highest quality berries are to 
reach the table. The best gauges of maturity are those 
of fruit color and ease of separation. Full color often de
velops before the berries separate easily. If the berries 
are picked too soon, berTy size and flavor will be sacri
ficed. 

When possible, avoid picking the berries when they 
are wet. Harvest as often as possible, normally every 
second or third day. Pick berries by gently lifting the ber
ries with the thumb and fingers. Raspber-ies separate, 

Raspberry cane borer damage to raspberry. Note the two rs leaving the receptacle, the center part of the fruit, on the 
ofspu 	 es cane . h ro bush. Blackberries, when harvested, separateoer aeaer of thpe phot 	 so that the 
af punctures in the lower center of the photo, receptacle remains with the fruit. Care should be taken 

to prevent crushing of the harvested berries. As soon as 
the berries are harvested, they should be protected from 

Small plantings are more subject to insects and mites the sun, and, if possible, cooled so as to extend their 
than are larger commercial plantings in which regular shelf life. 
pest control programs are followed. Fruitworms, sap Brambles are normally harvested directly into the 
beetles and mites are most commonly found in home container in which they are to be sold. The quart cup is 
plantings. the most widely used container. Some growers, particu-

Spider mites can be among the most troublesome pest larly of red raspberries, prefer the pint container in 
spider mite occurs in order to minimize crushing. Harvesting can be facilitatedof raspberries. The two-spotted 

practically all raspberr/-growing areas. Injury first ap- by the use of either waist carriers or picking stands 
which leave both hands free. Waist carriers are the morepears as fine whitish or yellowish speckles on the foliage, 

The mites suck out the juices and the foliage looks popular. 
pale and unhealthy. Later the leaves may turn brown 
and drop. The undersides of the leaves are covered with Pick-Your-Own 
fine silken webs, and if examined carefully, the mites Bramble fruits are well adapted to the pick-your
may also be seen. Injury is usually most severe in hot, own or public picking method of marketing and can bedr-eahr 
dry weather. successfully harvested and sold this way in Ohio. 

Sap beetles. often called picnic beetles, are small in- Once this system is developed, much of the cost and 
sects that feed on damaged or over-ripe fruits and vege- the problems of securing and transporting pickers, 
tables. The adults of these beetles are attracted to fer- marketing, and containers is avoided. The system, how
menting fluids of over-ripe or decaying fruits and vege- ever, requires careful management and special attention 
tables. The removal of ripe fruit at regular close inter- to its development. 
vals and the removal of any over-rip., rotten or damaged One of the prime requirements of this type of opera
fruit should help eliminate some of the problem. Since tion is the development of a well grown, weed free, pro
they fly in from surrounding areas in great numbers, ductive planting. The planting must be so located that it 
chemical control will only be of minimal value. The best is readily accessible to the customer and ample parking 
aid in controlling sap beetles will be to pick fruit regu- and supervision must be afforded. 
larly and avoid leaving damaged or over-ripe fruit in the The grower needs to acquaint the pick-your-own cus
area. tomer with the "rules of the planting" and techniques of 

Other insect and disease problems may be encoun- picking in order to minimize damage to the planting and 
tered occasionally. Should such problems occur, current assure the customer satisfaction. Signs and easily identi
pesticide recommendations should be consulted. fiable personable "supervisors" in the planting can do 

Up-to-date spray recommendations are published . ach a great deal to help. Further, it is important to limit the 
year for the control of the various pest problems. These number of picker-customers to the volume of mature fruit 

available Some operators find it advantageous to alloware available on request from the local county Extension 
office. Only current recommendations should be fol- picking by appointment only, so as to avoid disappointing 
lowed. In following these recommendations, it , es- their customers. 
sential not only to apply the right materials at the right Generally, the grower furnishes the pickers with con
time but also the proper gallonage Most growers will find tainers for their fruit, although some growers allow the 
it helpful to maintain a supply of pesticides and miti- customers to use their own. Regardless of what container 
cides so they can handle anticipated spray applicatious is used, most growers will find it more convenient to 
and emergency mite sprays. sell the fruit by weight rather than volume. 
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A raspberry plantation 'thatis properly managed should 
yield at least 4,000 pounds (4485 kg/ha) of berries per 
acre by the second year. To get greatest yield and longest pro
ductive life from the plantation-

* Choose types and varieties that are adapted to your area. 
* Prepare the soil thoroughly.

* 	 r sottihs qclimates.
* Plant only the highest quality stock. 
* 	Maintain a high level of soil moisture by cultivating fre-

quently and irrigating when necessary. 
* Apply fertilizer to the plartation every year. 
* Cut out all weak canes and suckers. 
* Protect plants from insects, diseases, and winter injury, 
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GROWIG R 
GROWAN RASP ERRIE 

By FRANCIs J. LAWR.NCX, SEA research hartic,,lfurist' 

Raspberries grow best in cool Purple raspberries are hybrids 
They are not well of red raspberries and blackcaps.adapted south of Virginia, Ten- They have the same growth 

nessee, or Missouri. Noe are they characteristics as black caps and 
well adapted to areas in the Plains are propagated in the same way. 
States or Mountain States where They are grown extensively only 
summers are hot and dry and in western New York, though the 
winters are severe, area where they are adapted is 

about the same as the area where 
TYPES OF blackcaps are grown. 

RASPBERRIES Some raspberries have yellow
fruit. Yellow raspberries are vari-Three main types of raspher- ations of red raspberrie3 and, ex. 

ries-red, black, and purple--are cept for fruit color, have all the 
grown in the United States. They characteristics of red raspberries. 
differ in several ways other than 
the color of their fruit. They are grown chiefly in homeRed raspberries have erect gresFor descriptions of raspberry
canes. They usually are propa- varieties, see page 12. 
gated by suckers, which grow 
from the roots of the parent plant. 
Red raspberries are grown most PLANTING SITE 
extensively in the Northwest. A wide range of soil types, from 

Black raspberries (blackcaps) sandy loam to clay loam, is satis
have arched canes that root at factory for growing raspberries. 
the tips. They are vropagated by The character of the subsoil is 
the plants that grow at the tips more important than the type of 
of the canes. Blackcaps are grown surface soil. The subsoil should be 
mostly in the eastern half of the deep and well drarneJ. 
country and in Oregon. If the subsoil is anderlaid by a 

shallow hardpan or water table. 
the root system of the raspberry 

USDA/SEA, Horticultural Crops plant will be restricted in its de-
Research, Oregon State University, velopment. Plants with restricted 
Cordley Hall, Corvallis, Oreg. 97331. root systems may be damaged 



during a drought because rasp-
berrie- nrd an abundant supply 
of moisture at all times during the 
growing season. Raspberries also 
suffer from root rots in poorly 
drained soils. 

The slope and exposure of the 
planting site may be important. 
In areas where winters are severe, 
raspberries planted on hillsides 
are in less danger of winter in-
jury than raspberries planted in 
valleys. In the southern part of 
the raspberry-growing area, sites 
with a northern or northeastern 
exposure retain humus and rois-
ture longer and Pre better suited 
to raspberries than sites with a 
southern exposure. 

PLANTING 


In the East, plant raspberries

in the spring. On the Pacific coast, 
plant them in the spring or during 
the rainy season, 


Plant only the highest quality 
stock from a nursery that is certi-
fled disease free. If you propa-
gate your own stock, plant only 
the most vigoroun tip plants or 
suckers. 


Preparing the Soil 
For best results, prepare the 

soil for raspberries as follows: 
* Plow, in early spring, to a 
depth of at least 6 inches ( 15 crn). 
Z Disk and harrow the soil just 
before setting the plants. 

Prepare the soil for raspberries 
as thoroughly as you would for 
corn. 


A good plan is to seed and plow 

under one or two green-manure 
crops of oats or barley with vetch 
before you establish a raspberry 
plantation. This thorough work-
ing gets the soil in good condi-
tion for planting, and the added 
organic matter and nitrogen help 
the plantation to produce an 
early fruit crop. 

Most land that has been in 
cultivated crops is in good condi-
tion for growing raspberries, 

Raspberries should not follow 
potatoes, tomatoes, or eggplant; 
wilt diseases that affect these 
crops also affect raspberries. The 
fungus causing wilt may remain 
in the soil and damage the rasp-
berry plants. 

Immediately before setting the 

plants, disk and harrow the soil. 

Spacing the Plants 

Spacing for raspberry plants 
depends on the system of train-
ing you plan to use and oi the 
type of cultivating equipment 
you own. 

Raspberry plants can be set in 
hills and cultivated on all four 
sides or set in rows and cultivated 
on two sides. 

For planting in hills, space the
plant, far enough apart each way 

so you can cultivate between them. 
Aline the p!ants in each direction. 

For planting in rows, space the 
rows far enough apart to cultivate 
with the equipment you have. Set 
red raspberry plants 2 to 3 feet 
(0.5 to 1.0 m) apart in the rows 
and black raspberry plant- 4 to 
5 feet (1.2 to 1.5 m) apart. 

If you plan to cultivate with a 

garden tractor or wheel hoe. 5 
feet (1.5 m) is enough distance 
between hills or rows. 

If you plan to use a farm 
tractor, leave 7 to 10 feet (2.0 to 
3.0 m) between rows. 

Setting the Plants 
Do not let planting stock dry 

out. If you cannot plant the stock 
as soon as you recei. it, protect 
the roots from drying by heeling 
in the plants. 

To heel in, dig a trench deep 
enough to contain the roots. 
Spread the plants along the 
trench, roots down, and cover the 
roots with moist soil. 

If the plants are dry when you 
receive them, soak the roots in 
water for several hours before 
you plant them or heel them in. 

When you are ready to set the 

plants out inthe field, keep them
 
moist by covering the bundles or 
lot3 of plants with wet burlap or 
canvas, or with plastic film until 
they are planted.
 

Before setting the plants, cut 

INs5736 
Heeling in red raspberry plants. 

the tops back so they are about 6 
inches (15 cm) long. The 6-inch 
(15 cm) top is useful as a handle 
when setting the plants and will 
serve to show the location of 
the plants and aid in alining them. 

To make a planting hole, cut a 
slit in the soil with a mattock 

N35B1 

Setting a tip plant of black raspberry, :
So 

Firming the soil around the roots Nof a 
newly set plant. 

5717 
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N S7,1 
Cutting of! the protruding cane of a 
newly !et black raspberry plant as adt, ase-control -nea~qure. 

blade or shovel. 1re:;s the handie 
of the tool forward to open the 
slit. 

Put the root of the raspberryplant into this opening. Set red 
raspberry plants so, they are 2 to 
3 inches (5.0 - 7.5 cm) d2eper
than they were in the nursery. Set 
black or purple raspberries the 
same depth as they were in the 
nursery or no more than I inch 
(2.5 	 cm) deeper. 

Withdraw tho blade of the mat-
tock or shovel fom the soit and 
firm the soil around the rooLq of 
the plant with your foot. 

After the plantingstger the has beenset, go over theplantingplantinghagenagain 
and cut off all protruding canes 
to hel l ) Control diseases. 

Raspberries are easier to culti-vate if they are planted n hiMs 
than if they are planted in rows. 

This is not the best training 

method, however. The plants are 
set more profitably in rows and 
the canes trained to wire trellises. 
The wires to which the canes are 
tied are strung between posts set15 to 30 feet (4.5-9.0 m) apart in 
the rows. Two wires are spaced 
about 21/! and 5 feet (75 cm and 
1.5 	m) above the ground. 

If stakes are available, drive a 
stake into the ground 1 foot (30
cm) from the plant the following 
year after planting. Tie the canes 
to the stakes at a point halfway 

between the ground theand tipsof the canes and again near the 

ends of the canes.
Black and purple raspberries 

need not be tied ;just top them to 
keep them from growing too tall. 
Top black raspberries at a heightof I' o 24 inches (45-60 cm). 
Top purple raspberries at a 
height of 30 to 36 inches (75-1.0
m). 

This topping is done by cutting 
off the ends of the canes as they
reach the proper height. 

Toward the end of the first sea-
son, the canes send out laterals 
(side branches). The next season 

small branches grow from buds 
en the laterals. Fruit is borne on 
these small branches.thee slerashTfhe !aterals shoulde be pThesepruned 
back in the spring, before growth 
starts. Fruit from pruned lateralsistarg.erui fro d lateralst 
is larger and of better market 
quality tha fruitlateralsf 

Cut the laterals back so thattwo buds per lateral are left on 
slim canes, up to six buds per 

lateral on stout canes. 

AB 

Left: Black raspberry plant before pruning. Right: The same plant after pruning. 

THINNING 
June- and July-cropping rasp-
Jn-adulcrpigas-fruiting 

berry canes are biennial; they 
grow the first year, fruit the see-
ond, then die. Only the crown and 
Zhe roots are perennial. Old canes 
should be removed as soon as 
their fruit is harvested. 

I 
red raspberries bear fruit on the 
new canes, flowering first at the 
tips and then from side branches.
ing late August in the East and 
September in the West and con-

usually start ripening dur-

tinue until frost. These canes may
be cut off at the ground level for 
producing next year's crop in the 
fall or a lower portion of the cane 
saved to fruit next June or July.New canes grow from buds on 
the base of the old canes. Two to 

three new shoots usually come up 
each year from the base of each 

cane. In addition, suckers ' 
gru ietly n roots'frm the 
red raspberries. The new canes 
and suckers should be thinned im
mediately after harvest. 

Remove weak shootsnew and 
most of the suckers from red 
raspberries. In the West leave 
about 7 to 12 strong canes per hill 
and space on the wires. Do not
bunch canes together. 

To thin black or purple rasp

berries, remove canes that are un
der 1/2 inch (1.2 cm) in diameter. 
Most black raspberry plants have 
four or five canes that are over 
1/2 inch (1.2 cm), but if all thecanes are smaller than this, cut 
out all but the two largest canes. 
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- -. -potatoes, 

-- "--

BN4591o
Left: Red raspberry plant before thinning and pruning. Right. The same plant
after thinninzand priming, 

FERTILIZING cm) from the crown around each 
To get maximum yields from hill. 

your raspberry plantation, take a 
soil test and apply fertilizer be- CULTIVATING 
fore planting. Apply fertilizer Raspberry p'antations should 
every year in spring just as new be cultivated ':- -oughly and fre-
growth begins. quently enoug - to prevent grass 

Stable manure, if available, is and weeds from getting started.best for fertilizing. It supplies Begin cultivating in early
organic matter as well as nu- spring and cultivate as often as 
trients. Apply 10 tons per acre necessary to keep weeds down. 
(20 MT/ha). Continue cultivating until har-

If stable manure is unavailable, vesttime, resume cultivating 
use commercial 5-10.5 fertilizer,Appl afterunilitas harvest, and continueatesumerortodresin atit 

Apply it as a topdressing at a until late summer.rate of 500 to 600 pounds per acre Do not cultivate in the fall; this 
(560 670 kg/ha) or spread 1/4 tends to stimulate new growth,
pound (100-125 g) in a wide band which is susceptible to winter 
no closer than about 6 inches (15 injury. 

"1 


To avoid harming shallow roots 
of the plants, cultivate only 2 or 
3 inches (5.0 or 7.5 cm) deep near 
the rows. For best results and 
greatest safety, cultivate by 
shallow disking.

Where suitable land is unavail-
able or intensive culture is prac-
ticed, other crops may be grownbetween the raspberry rows the 

first year. Fo!low the fertilizer 
and water requirements of the 
intercrop so that the raspberries 
do not suffer. 

Good crops for this purpose are 
cabbage, cauliflower, beans, peas,
and summer squash. Do not grow 

tomatoes, or eggplant 
with raspberry varieties. 

Do not grow grain crops; they 
are not cultivated and take too 
much of the moisture and nu

trients needed by the raspberry 
plants.Do not grow initekcrops after 

ohe ffirst year; raspberry plants 

Ibfisyerraperplnsn
bearing size need all the soil nu-
trients and moisture for sati 
factory production, 

Mulches are valvable in rasp-
berry production. They help con-
trol moisture and weeds and add 

organic matter. Sawdust, straw,
and bark may be used, but extra 
nitrogen fertilizer will be neces-
sary to help break down the 
mulch. 

USING HERBICIDES 

Herbicides can be used as weed-control aids in raspberry plant-
ings. The use of herbicides supple-
ments cultivation and does not 
replace it. 

Herbicides are most useful in 
controlling weeds within rows or 
hills, where hand hoeing other
wise would be necessary. The 
middles between rows and hills 
should be cultivated regularly
even though herbicides are used near the raspberry plants. 

For established plantings, spraythe rows with a herbicide before 

the weeds and new canes emerge 
in early spring. 

Herbicide recommerndations va
ry depending on geographical 
location, soil type, and crop. The 
recommended chemicals for your 
area are available from local 
county agents and State Agricul
tural Extension Offices. Some 

chemicals require application by 
a licensed operator. 

IRRIGATING 

Raspberries need a large amount 
of water. Irrigation is essential ind r r ia t n is proital e 
dry regions and often is profitable 
even in humid regions. 

Irrigated plants are more vigor
ous and yield fruit over a longer 
season than unirrigated plants. 

In semiarid and arid regions,In iriang a regime
begin irrigating at the same time 
you begin irrigating other garden 
crops. 

Apply I to 2 inches (2.5-5.0 cm) 
of water once a week during the 
fruiting season and once every 23 weeks during the rest of the 

dry season. Light sandy soil needsmore frequent irrigation than 
heavier soils. 

In humid regions, irrigation 
pays only if soil moisture is de



ficient during the time the fruit 
is growing and ripening. If a 
drought occurs from blossoming 
time until the end of harvest, 
apply 1 to 1. inches (2.5 to 3.75 
cm) of water once a week. 

Drip irrigation using plastic 
tubes has been useful in raspberry 
production. The advantages are 
conserving water, operating un-
der low pressure, and applying 
water during harvest. The major 
disadvantages are initial cost and 
the need for a good filter system. 

HARIVESTING 

Berries that are firm, ripe, and 
sound bring the highest market 
price. To get maximum income 
from your raspberry plantation-

" Pick at least twice a week. 
" Handle berries as carefully 

as possible. 

* Discard all decaying, injured, 
or overripe berries. 

The plantation should be picked 
over frequently to harvest the 
berries when they are at their 
best. During hot or wet weather, 
picking every other day may be 
necessary. Six to eight pickers 
per acre are needed for harvest-
ing. 

Handle the berries as carefully 
as possible. Use the thumb, index 
finger, and middle finger to pick 
the berries. Do not hold berries in 
the hand after picking. Place 
them gently in the cup or basket; 
do not drop them. After berries 
are placed in he basket, do not 
rehandle them. 

Discard overripe, injured, or 
decaying berries. Separate firm 
fruit and very ripe fruit at time 
of picking. If two baskets are 
fitted in a waist carrier, one 
basket can be used for firm fruit 
suitable for shipping and the 
other for fully ripened fruit for 

usefl inrasberr IForfr otercanning or freezing. 
After filling the baskets in the 

waist carrier, transfer them to a 
hand carrier, which always 
should be kept in the shade or 
cooled by refrigeration. Cooling 
is essential for shipping fruit, 

PREVENTING WINTER 
INJURY 

In parts of Colorado and in the 
West North Central States, rasp-
berry canes need protection from 
cold, drying winter winds. Wind- 
breaks are valuable and may be 

artificial (such as fences) or liv-
ing (such as trees and high 

shrubs). Living windbreaks 
hould not compete with the rasp-

berries for nutrients and water, 
Usually, the canes can be pro-
tected sufficiently by bending all 
of them over in the same direction 
and holding them close to the 
ground with clods of earth. These 
clods are removed in the spring, 

Danger of winter injury to 
raspberries can be reduced by lo-
cating the plantation on an ele-
vated site. Cold air settles to low 
areas. Winter temperatures are 
colder, and spring frosts occur 
later in valleys and hollows than 
in surrounding upland areas. 

NEMATODES 


One of the most harmful pests 
to raspberry plantings is the 
nematode. Several types of nema
todes attack raspberries, and 
some transmit virus diseases or 
increase root rots. A soil sample 

should be taken for nematode 
count. Local county agents or 
State agriculture extension offices 
can help with this sampling, 
Many s0'l fumigants are danger-
ous to handle and apply, and some 
require a chemical applicator's 
license to be used. Follow your
extension agent's recommenda-

tions. As rates for applying the 
chemicals vary, depending on soil 
conditions and method of applica-
tion, follow the manufacturer's 
directions for specific recom. 
mendations. 

DISEASES AND INSECTS 

Although insects sometimes are 
harmful to raspberry plantings, 
they are not as destructive as dis-
eases. Raspberries are attacked 
by mosaics and other virus 
diseases, crown gall, wilt. and 
anthracnose. 

Damage from disease cart be 
minimized if these general sug-
gestions are followed: 

* Choose disease-resistant va-
rieties. 

* Plant only healthy stock. 
* Plant black or purple va-

rieties in fields that have not 
recently been used for tomatoes, 
potatoes, or eggplant, 

Remove old canes after har. 

veKeep the field clean of weeds 
and fallen ieaves. 

Destroy seriously diseased 
needed. 

specific information on contor sects ndraion on con
sult your county agricultural 
agt or youta agricultural 
agent or your State agricultural 
experiment station or see USDA 
tr e ases of as on. 
and Blackberries. 
an " 

PROPAGATING 

Raspberries are not difficult to 
propagate. Many growers propa
gate new stock for themselves and 
sell propagated stock to nursery
men. Often, the first harvest from 
a new raspberry plantation is 

new planting stock, rather than 
fruit. 

Black and purple raspberries 
are propagated by burying the 
tips of the canes; they root and 
form new plants. Red raspberry 
plants are propagated from suck
ers and from root cuttings. 

To prepare black or purple 
raspberry plants for propagation, 
pinch off the tips of the canes 
when they are 12 to 18 i,,,-hes 
(30-45 cm) high. The canes 
branch freely and form a large 
number of tips for burying. 

In late summer, loosen the soil 
around each plant and bury the 
tips of the canes 2 to 4 inches (5
10 cm) deep. Point the tips 
straight downward in the soil. 



The following sring, cut thenew tip plants away from the FloigFArRvEWVARIETIES
 
parent plants by severing the old 
 Following are descriptions of thecane. Leave 4 to 8 inches major raspberry varieties grown in the(10-20 United States. These descriptions
cm) of old cane on the 

In-
new elude:plants. After Cie old cane is cut, 1. State where the variety originated,the new pknts are ready to be set 2. Time of ripening.!

out in the field. 3. Characteristics. 
The simplest way to 

4. Area of special adaptation,propagate 5. Disease susceptibility.

red raspberry plants is by trans-
 For variety recommendations, consultplanting suckers in early spring, your county agricultural agent or yourState agricultural experiment station.Usually, large suckers from the Commercial stocks of most raspberryprevious year are transplanted, varieties are infected with vi-uses. Ob-
but new suckers car, be_ trans-
 tain plants certified by your State de-planted also. These current-yeir partmentfromof agriculture as having orig-inated 
 essentiallysuckers are small, but they grow virus-freestocks, -henever possible.rapidly after they are trans-planted. 

Red Raspberries
plante d.propegate rrpiat propmgatc red raspberry R aspb r e 


plants from root 
 cuttings, dig AuGUsr REn
pieces of root frome around estab. 1. New Hampshire.
lished plants in early spring. Cut mercial varieties. 2. rallof 
 comcro pin eariesthe roots into 2- tc 3-inch (5.0- 3. Berries medium size, soft, light7.5 cm) andlengths scatter the bright red. Plants medium vigor, hardy.c ittings on the surface of a nurs- 4.Northeastern United States. 
ery bed. Cover them with 2 inche2 CANSy(5 cm) of soil. 1. Oregon. 


New plants, which come up 
 2. Midseason. 

fro rt 
 ns ui ng he -1.Berries large.from root cuttings during the firm, lI!ght brightgrowing season, can red. Plants vigorous, hardy, productive,be set out in Canes thornless.

the field the following spring. 4. One of the best varieties in PacificInstead of dig ;ing roots of red Northwest for freezing. Not adapted to

raspberries for propagetion, you 
 heavy soils. can remove all the old plants from


section 
 of the field. Piec's of 

roots are left 
 in the soil; new 'The 

• 
date of ripening cannot beplants grorw from these pieces. riven: It depends on many factorsThe new plants can be Inset cut in addition to variety. The ripening timethe field the next spring. Usually, very late-shows when a variety ripens

another stand of plants will grow in relation to other varieties grown onthe second year. This system of the same site. Thepropagation yields a large num-
time lapse between

ripening of earlyvery varietiesvery late varieties andber of new plants. may be as little as
20 days or as much as 40 days. 

very hardy. unusually vigorous, very 
I.Oreg-n,
2. Midseason. productive, nearly thornless. Variety3. Berries large, food for canning and freezing., ight red, firm, and 4.Standard red variety in East,very good flavor. Berries make a good hardy in North Dakota.frozen pack. Plants ar,, vigcrous, pro- 5. Should be grown from mosaic-freeductive, have long fruiting laterals, atock. Susceptible to mildew.
4.Grow. in Oregon and Washington. Can be grown on heavy soils.
5.Resistant to root rot. 1. Washington.

2.Midseason.
FAtu~rz 3. Berries1. New Hampshire. large size, firm, bright redcolor, long fruiting laterals, plants vig2. Late summer crop; also a fall orous, hardy as Wliamett or Puyallup.crop. 4. Northwestern United States.
3. Berries medlvm size, firm, g-


flavor. Bushes everbearing, productive, 
. Rm
 

NEWBURGH
 
v,gorous, hardy.4. North t United States. .slighyYork.New 
S.Should be grown from mosaic-freestok.Lhai Las ghamt
 

. Berries very large, bright red, firm,HAMA of good quality.1. British Columbia, Canada. 4. Grown In Northeastern States and
2. Mlidseason. Pacific Northwest.red, mediumBeries medum hardy,ize medium3. firm, li ht rig t mosacifict5. Has somestoeresistance~ to root rot on J
 

vigor. 

m efic st.4.Northwestern United States andBritish Columbia. PUVALLUPPtrhiLtUP
 

HEITAGE 2. Late.
1. New York. 3. Berrles large, bright red, some
2. Fall cropping--September to frost, what soft. Very good flavor. Go d qual3. Berries medium size, bright red,medium firm, lower when sofrood or d Plaportion of cane vigorous, hardy, moderately productive.may be saved to fruit next June. Plants Northwest where It Is ahardy and vigoroust 

meaoy aityin
4. Northgeastern United States,.Nottet hea y is. 
HILTON
 

1. New York. I. Maryland.
2. Midseason.. ld ea o3 
 2.. Berierieas e di diutoto lala rgze s.3. Berries very large, firm, hard to bright red, plants very vigorous, hardy,pick, medium red, darken quickly. productive.

Bushes productive, stiff erect canes. 4. Mid-Atlantic States. 
w it t -ty ro u t
 

LATRAMS winter temperatrres.
1. Minnesota. 

Scr-t
2. Late.
3. Berries large, medium red, firm but 1. Maryland.

2. Fall cropping-lateoften crumbly, quality not high. Bushes 
August to

frost. 



3. Berries large, medium bright red, 
plants vigorous, hardy, 

4. Mid-Atlantic States. 
5. Resists injury from fluctuating

winter temperatures. 

SErNorthwest. 

i. N w York. 
2. Plant bears early summer and fall 

crops. 

3. Berries medium size and bright 

red. Good tart flavor. Plants vigorous,
hardy, and moderately productive.

4. Grown extensively in Eastern 
United States, especially as a home-
garden variety. 

5. Generally escapes mosaic. 

SoLurHLAND 

I. North Carolina. 
2. Early.3. Berries medium size, light red, 

medium firm. Plants medium vigor, 

4. North Carolina to Maryland and
west to sa.5.south through Arkan-Illinois, 
sa. resistant to 


5. Highly iisistant to leaf spot, an-
thracose, and mildew. 

SUMNER 

1. Washington. 
2. Late. 
3. Berries medium size, medium red, 

firm, with high flavor. Plants vigorous, 
hardy, productive. 

4. Well adapted to heavy soils of Pa-
cific Northwest. Somewhat cold hardy. 

5. Rsistant to root rot on the Pacific
 
coast Reitant to yellow rust. 


TAYLOAR 

I. New YorK. 
2. Late. 
3. Berries very large, of high quality. 

Well liked for freezing. 
4. A leading variety in New York and 

New England; well adapted to North-
eastern States. 

S. Susceptible to mosaic viruses and 
should be grown from mosaic-free stock. 

WILLAMETTE 


1. Oregon. 

2. lidseason. 

3. Berries, very large, nearly round, 
medium red, very firm, of good quality.
Good for freezing and canning. Bushes 
vigorous, very productive, sucker freeiy.

4. Grown extensively in the Pacific 

Purple Raspberries 


BRANDYWINE 
1. New York. 

2. Midseason. 
3. Berries large to very large, firm, 

tart. Plants very hardy, vigorous, and 
productive. Propagated by tip layers.

4. Northeastern United States. 
5.Susceptible to mosaic, 

CLYDE 

1. New York. 
2. Late.3. Berries large, firm, tart. Bushes 

hardy, very productive; vigorous, stout 
canes. 

4. Northeastern United States.Moderately anthracnose resistant. 
5. reaf 


Black Raspberry 
ALLEGHENy 

1. Maryland. 
2. Midseason. 
3. Berries medium lo large, firm, 

good flavor. Plants vigoro- and pro-
ductive. 

4.Mid-Atlantic States. 
5. Some mildew resistance. 

ALLEN 
I. New York. 
2. Midseason.
 
3. Berries large, firm, many ripe at 

one time. Bushes vigorous, productive. 
4. North Central and Northeastern
 

United States.
 

BLACK HAWK 
1. Iowa. 
2. Very late. 
3. Berries, large, firm, glossy, have 

good flavor. Plants vigorous, productive, 
very hardy. 

4. Widely grown in Eastern United 
States. 

5. Somewhat anthracnose resistantbut mildew susceptible. 

BRISTOL 
1.New York. 
2. Midseason. 


3. Berries large, firm, and high flavored. Hard to pick after rain. Plants 

vigorous, hardy, and productive. 
4. Widely grown in Eastern United 

States. 

5. Very susceptible to anthracnose. 

CUM4ERLANe 
1.Pennsylvania. 

2. Midseason.
 
3. Berries large, firm, have very good 

flavor. Bushes usually hardyductive. and pro-

4. Widely grown in Eastern United 

States. 
.Susceptible to anthracnose andmosaic viroses. 

DUNDEE. 
Yo DFe.F 

1. Midseason.dew2. York. 
3. Berries 'arge, glossy, firm ; have 

good flavor. Plants vigorous, hardy, and 
productive. Fruit hard to pick after 
rain. 


4. Mildew susceptible. 

HURON 

H4. 

1. New York 
2. Late mtdseason. 

AR 

3. Berries large, glossy, firm, goodflavor. Bushes hardy, vigorous, produc

4. Adapted in Western New . York and 
worthy of trial elsewhere. 

6. Somewhat anthracnose resistant. 

NEw LOGAN 

I. llnois. 

2. Ripens a week earlier than Cum
berland.
 

3. Berries are medium size, of good 

quality. s 
and Eastern United States. 

MUNGER 
1. Ohio. 
2. Midseason. 
3. Berries large, firm, have good 

3.
 

flavor. 
. A leading variety in Oregon. 
Susceptibie to mildew.
 

1. Ohio.PL M FAM2 (FARMOi) "
 
2. Early. Has short season; ripens so 

quickly that entire crop can be har
vested in two or three pickings. 

3. Berries large, firm, high quality. 
Bushes hardier than those of most
other blackcaps, drought resistant. 

An important variety in Oregon. 
5. Susceptible to anthracnose and mo

saic viruses; immune from curl virus. 
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GROWING BLACKBERRIES 
I 

Blackberries grow best in tern- The two types also differ in fruitperate clirates. They are not well characteristics. Fr..it clsers of the 

adapted to areas in the Plains States trailing blackberry are more open
 
or Mountain States where summers than those of the erect blackberry.
 

are hot andi dry and winters are Trailing blackiberries generally ripen 
severe, earlier and arc often larger anI 

If properly managed, a blackberry sweeter than the erect type. 
plantation should yield at least 6,000 Some varieties have canes that 

pounds of berries per acre (6700 kg/ trail the first year after planting. 
ha). To get the greatest yield and Canes developed in subsequent )cars 
longest productive life from the are more erect. 'htese arc called 
plantation- semitrailing 1)lackberries. ut they 

* Choose types and varieties that are essentially erect varieties. 
are adapted to your area. 

* Prepare the soil thoroughly. 

* Plant only highest quality stock. PLANTING SITES 
* Ciltivate frequently. Availability of soil moisture is the 
* Apply fertilizer every year. most important factor to consiler in 

s Thin out all weak cane.s and choosing a planting site for blaklb'r
suckers. ries. While the fruit is grossing an1 

- Protect plants from insects, dig- ripening, blackberries need a large 

eases, and winter injury, supply of moisture. During th,4 %,in-

TYPES OF ter, however, the plants are haritcilT P SO
 
BLACKBERRIES by water standing around their roo~ts. 
BLACKElisEOeAlmost any soil type., xcr-i't %,-r. 

The tio types of blackberries- sandy soils, is suitablhl for blackhurrics 

erect and trailing--differ primarily in as long as the drainage is good. 
the character of their canes. Erect In areas 1Alerc A'inters aresCre, 

blackberries have arched self-sup- the slope of the planting site is intpor
porting canes. Trailing blackberries, tant. Blackberries planted of] hillsid,s 

also called dewberries, ground black- are in less danger of inter injury and 

berries, or running blackberries, have damage from late apring frosts than 
canes that are not self-supporting; the those planted in valleys. 
canes must be tied to poles or trellises In areas where drying %inds ccur 

in cultivation, frequently, the plantation should lie 



A .6-. 

l'pical fruit rltrr- f tlakbrr-i": A. irailing vari'lie- : 1. erret 'ir;,-iie,. 

sh,.-htr,.l I,N urr,,niliug hi!l. trees, addrhd organic matter and nitrogen 
or 4irul,,. hel , the plantation to produce an 

Iar' fruit 'top. 
PLANTIN 

'lans hia-k l,,rri,. as sool as Nos 
can pro.l,,iri,. dh soil itcarl sl,,int Plant erect Nari'ti,- of blak berries 
in li, \oih. in Iat . inlter or early -5 fel (1.5 ti) apart in roos that are 
slrio!! in lhi, S,,olit. 8 fect (2.5 in) alpart. Space vigorous

%arieti,; of trailirni or seiitrailing 
lola,khlorries. st,-h a- Thornless Ev r-

|rvl)aritig I I SI il gre. 8 t,, 12 f,''t (2.5 3.5 m) apart 
I'rr,par!v e.-,,il f-ir bioklacrries a in ris 10 feet (3.0 tt) apart. Space

thr,,io'lias %,if ',u 1.1for a garden. ",tlr trailin' %arieties t to 6 feet 
For l,'-t re-itll- i ... ,t a ,rleath of ((I.2 1.8 fi) -iaart in ro;,q H feet (2.5inh b.-I2 2r-, p o asa x, ,,,,n the soil i) apart. (l",,r rl'1criptiau of varie-
isi 'r%,rkaal,. ',,rimlitiin. )isk ird thirs ee pp.I17 ta 20.) 

liarro , th , -,il ji.t b,f,r, -,'tin, the III the ( 'itrai State. set erect 
irilics 2 fet.' ({0. fi) apart in rowslf. - .taIli--Iih a -a pdlanta- Q t Io?feet 2.-) in.) apart. Let the 

tlon, it i, it gaa idrla to seed(I and plants grov. iintor lieero%%s.
clo, of irro,,rd" or t%,o gr, ,n-nantre Se tli he Il 
rop oftie 1',.i:srr of r.en 3in 

n , 
retch. 

'l'hi- tlhrroairh ,orkina' gets the soil in lha not l#.t planting stosk Iry ouit. If 
gni-I conlition for planting., and the ,,;ii cannot plant thaw stock as soon as 

you receive it, protect tle roots from 
drying by heeling in the plants,. 

To heel in, dig a trench deep enough
to contain the roots. Spread tire 
plants along the trench, roots down, 
and cover the roots willi moist soil.

If the planits are dry whmp. you re-
ceivc them. soak the roots in water for 
several hours before you plant them or 
heel te iini. 

When you are ready to set the 
plants in the field, dip the roots in a 
thin: mud made withi clay anl waterhnorkeep the plants in polyetlene 

bags. This coating helps to protect
the roots from rapid drying while the 

plants are being set. 
Before setting the plants, cut tile 

tops back so they are about 6 inches 
(15erm) long. The 6-inch (5 ct) top 
is useful as a handle when setting theplan~s and will serve to show the hoa-
tion of the plants. 

To make a planting hole, cut a slit 
in the soil with the blade of a mattock 

or shovel. Press the iandle of the tool 
forward to open the slit. 

Put the root of the blackberry plant 

in the hole. Set it so it is about the 
same depth as it was in the nureery. 

-

I Blackberry plants from the nursery should 
be heeled in to keep the roots moist until 
the field is ready to plant. 

Withdraw tire blade of the intatock 
or shovel and pack the soil firmly 
arotiflid the' root vith your heel. 

I NTE CI {(11)PI N; 

During the first sutmner after ihe 
blac!berry plants are set, vegetalle; 
cl, be gro-wn between the rowis. Inter
cropping is not used in the Northiwest 
andi is used much less clsew here now 
than formerly. 

Good crops for intercropping are 
cabbage, cailiflower, beans, peas. and 
summer squash. !)o not grow grain
crops; they are not cultivated and 
they take too much of the inoisture 
andi nutrients needed bay the black
berry planti. 

Do not grow intercrops after the 
first yea-; bla'kiierry plants of bearing size need all tle nutrients and 
moisture for satisfactory prodiction. 

TRAININ; 
'Train blacekberry plan.ts to trellises. 
Erect blackberry plants (an he 

grown without support. but many of 
tre canes may be broken duringailti
vation and picking. Trellises Ail! pay 
for themselves by reducing this 
dama eh. 

Many trellis arr,-ge.ents and 
methods of training a~e in use by 
blackberry growers. TIle si mpest 
methods of trellis constrtion and 
of training are as follows: 

Construct trellises s tretching 
wire between posts set 15 to 20 feet
(4.5 to 6.0 m) apart in the row. For 
erect blackberries, ue a single Aire 
attached to the post about 30 inches 
(75 cm) from the ground. For semi
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Trellies fo:-blackberries: A. train erect plants to a one-wire trellis; B,train trailing plants to 
two-wire trellis. 

.2 -- ~ -

An erect blackberry plant: A. before pruning; B, after pruning. 

and trailing blackberries, use 
two wires, one about 3 feet (1.0 m)from the ground and the other about 
5 feet (1.5 m) from :Se ground. 

a Tie the canes to the wires withsoft string. Tie erect varieties where 

the canes cross the wire. Tie trailing 
horizontally along the wiresfan them out from the groun- and tieor 

them where they eachcross wire. 
i Avoid tying the canes in bundles. 

PRUNING AND THINNING 

The crowns of blackberry plants are 
perennial; new canes arise from them 
every year. The canes are biennial; 
they live for ,nly 2 years. During thefirst year they grow and send out 
laterals (side b. The second yea,sallbranches grow from bud5year, small branches fromo.The 

on the laterals. Fruit is borne on 
these buds. After the !aterals fruit, 
the canes die. 

The laterals should be pruned back 
in spring. Fruit from pruned laterals 
is larger and of better market quality
than fruit from unpruned !aterals. 

I Before growth starts, cut the lat-
erals back to a length of about 12 
inches (30 cm). 

Erect blackberries send up root 
suckers in addition to the new canes 
that arise from the crown. If all the 
root suckers were allowed to grow,
they would soon turn the blackberry

'- -plantation into a thicket. 
During the growing season, remove 

all suckers that appear between the 
rows. Pull the stickers out of the 

regrow as quickly as suckers that aregrounl. Stickers that arc pulled do not 

cut dowsn.When canes of erect blackberries 

reach a height of 30 to 36 inches 

(75-100 cm), cut off tle ,ips. ",is 
make th canes branch. Tipped canesalso grow stout and are better able 

to support a heavy fruit crop than 
untipped canes. 

In summer, as soon as the last her

ries have been picked, cut out all the 
oh(canesthe new canes, leaving orout and hura them. Also,threethin 
four canes of erect varieties, four to
eight canes of sereitrailing varieties, 
anti eight to 12 canes of trailingvarieties. 

In areas of the South where an
thracnuse anti rosette are serious dis
eases on blackberries, cut out allthe 

canes-both ohl
fruiting. and ncc -afterThen fertilize and cuhlivate 
prmote of 

canes for the next y'ear's fru~it crop.t e rr of repa
 

If ou let sckers form itin rows
 
of erect biackbcrries, 
 thin the stckers
 
to about five or 
six canes per lineal
 
foot (30 cm) of 
row. 

FERTILIZING 

To get maximm yiels from your

blackberry plantation, apply fertilizer
 
every year at blossoming tine. In
 
Southeastern and South Central
 
United States, make a second 
 appli
cation after fruiting. 

Use commercial 5-10-5 fertilizer 
for the first application. Apply it as a 
top-dressing at a rate of 500 to I ,00)
pounds per acre (560-1,120 kg/ha) or 
5 to 10 pounds per 50-foot row (2.5
4.5 kg/15 m row). Use nitrate of soda 
or ammonium nitrate after fruiting. 
Applyto pounds200 300nitrate of sodaper acre (220at the rate of 

330 kg/ha) anti ammonium nitrate atthe rate of 80 to 100 pounds per acre 
(90-110 kg/aa). 



CUILTIVATING 


Blackberry plantations should be 
cultivated thoroughly and frequently. 
If grass and weeds get a start, they are 
difficult to control, 

Begin cultivating in the spring as 
soon as the soil is workable. Cultivate 
throughout the season as oftenepArI hsmNas neceAart on 
e ary to keep weeds (down. This may 
be as often as once a week. Discon-
tinue cultivation at least a month 
before freezing cather normally 
begins, 


theopa ntidharmtv a onl 2~ o 
ihe s (5.0n 7 ch e o n ea2r t3e 

rows. A tractor-mounted grape hoe 
ro Arotry oe is u eful fr e h i 
or a rotary hoe isuseful for culti-

vating in the ro^ss and under trellises. 

!IHERBICIDES' 

WecdS in rows and under trellises 
can be controlled - ith herbicides. 

Ierbicides suggested are: 
* Simazine 12 -chloro-4,6-bis(ethyl-

amino).-s-triazinel. 
* T)iuron 13 -( 3 .4-dici!orophenyi)-

1.1-imetlflireaf. 
"Iichlobenil 12.6-dichlorobenzo-

nitrilel. 

rocarbanilatel. 
- Ijinoseb 

phenoll. 

Simazine and diuron are applied to 
the soil to control many gerrninaing 
broadleaf eeds and grasses including 
pig14eed, iamhiuarters, crab~grass, 

'iBy W. V. Welker, Jr.. SEA research 
horliuluria. Hlorticultural oSAr
sesrch. tumgers Unversity. New. Brunswick, 

N.J. 08903. 

and others. They will not control 
established weeds.

Use simazine after clean cultivation 
of the soil in early spring or during 
dormancy after canes have been 
trained. Use diuron after clean culti
vation during dormancy. Rotate use 

of these hertb;cide3 from year to year 
to aVoid excessive builhdup of hierbi-
cide residue:. i: the soil and prolonged 
exposure of the crop to one herbicide. 

Dichlobenil is most effective when 
alied during col weather. Applyit
 

in late fall or early spring. It should 
be used only on establislhed plantings. 
If applied during new shoot emer-
gence, itmay cause temporary stunt
.-
Ing of the new shootq. l icllobenil, in 
addition to controlling annual weeds, 
will also control certain perennial 

A eeds. 

Use chlorproplian as a dormant 
treatment in late fall or ear!y spring. 
It Aill control established as well as 
germinating common chickweed. 

Use dinoseb during dormancy of the 
crop to kill young weeds that are less 
than 4 inches (10 cm) tall. Weed 
foliage must be thoroughly wetted by 
the spray. 
GROWING COVER CROPS 


Winter cover crops hlcip prevent 
s-e-buty-4,6-dinitro-soil erosion ani they add humus to the 
soil. They also ie!p protect blackberry 

canes during the winier by shielding
the canes from drying winds. 

Sow a cover crop at the last cultiva-
lion. Drill cowpea., spring oats, or 

rye in the middles, leaving 12 to 15 

wches (30-40 cm) next to the plants 
free of cover crop.

Turn under the cover crop the fol-
losing spring, 

7 
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H arvestir,g machine that straddles a row of blackberrie,. 

e
 

!l
 

r 

IoARVESTING 

Firm, ripe blackberries bring the 
highest market price. Berries that are 
picked at the proper time, handled 
carefully, and stored in a cool pl ace 
illstay in good condition for several 

(lays. Berries that are overripe or in-
lured spoil quickl). 

Pick the fruit as soon as it becomes 
slcet. Itshould be fnlly ripened but 
firm. 

Pick often; for most varieies, pick 

berries ever) other day. The fruit of 
the Evergreen and Thornfree varieties 
remains lirm longer than fruit of other 
varieties and may !v.ssbe picked fre-

quently-orc-.,week isoften enough. 

Pick early in the (lay. Try to finip!! 
picking before the hottest par l of the 
day. Blackberries do not spoil as 
quickly if they are picked in the morn-
ing as they do if they are picked in the 
-r --noon. 

Pick carefully for fresh market. I)o 
not crush or bruise the frit. Ilarr the 
fruit carefully in the ierry baskets. As 
soon as the baskcts are full. place 

them in the basket carrier, which 
should always he kep. ;n the shade. 

Approxiinwt,.y 410percent (f the 
iackberries in the .North st ir 

Iarvested by machines. 'lh,.ev ma
chines are large. in sOit. Cases self 
propelled, over-the-row types that arc 
economical to operate on units of 
20 acres (8 ha) or more planted 1ith 

long roiws. Some machines are A lied 
by growers, and others are leased IN 
growAers from a processing ,-,muliaun. 
or tic manufacturer. 

The main varieties harestd in 
ordcr of case and fruit qpalit. are 

Thornless lvergreen. (;hlad-i. and 
Marion. Boysenberrie. and I ,garms 
do not harvest ,cl %ith pr.rsent 

imechanical techlijums, but future 
adaptations of the harvesting nachine 
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HARDINESS OF BLACKBERRY VARIETIES BY TEMPERATURE ZONES
 

Variesy Zone Varify Zone 
Austin Thoralea 7."8 Flint 7, 8 

Black Satin 6, 7, 8 Flordagrand 9 
Boy~en 7, 8 Georgia Trhornless 9 

Brainerd 6,• 7, l Jerseyblack 6,7 
°
 

Brazoa 8, 9 Logan 7,"8 

Cascade b 7,' 8 * Lucretia 7, 8 
Chehalem b 7, 8 " Marion ' U 
Cherokee 6, 7, 8 Mayes 7,' 8 

Comanche 6, 7, 8 Oklawaha 9 
Cory Thorniesa b 7,' 8 Ole[Lie b 8 
Dallas 6, •7,8 " Ranger 6,'?7 
Darrow 5, 6, 7 Raven 6,o 7 
Dewblack 6,' 7, 8 Smnoothatem 7, 8 
Early Harvest 6,'7, 8 ° Thornfree 6,' 7, 8 
Ebony King 5,' 6, 7 Young 6,' 7, 8 

Eldorado 5, 6, 7 
Evergreen b 8 

•Subject to winter injury in some years it not protected.
 
b .Not adap~ed to States east ot,Arizona.
 
•Adapted t' northern part of zone or higher elevations. 
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ai change this. Special tr'aining rf 
ne', ( flCs IS IiIM' l rvfl'ctlerl'enable til-berrs-atcl-ing m 

tO 

mechanism 
of tbe harvesting machine to be most 
efcien 

Spcecial efforis must be ma,'e to 
hia'e f,-eils relatively free of diseases 
fpartiruiarly fruit rot) and insects fo'-
m,',-hanical harveqt. AN the mehan-
ically harvested fruit goes into th, 
proceping market. 

I'I(R PA;A TING 
lhaekberr) plants are ea~y to prop-

agate. to~t grsers prci)gate their 
p-re
planting stock, 

P1 VENTI[NG WIN'E1 
INJURY 


lHardy varieties of blackberries can 
withQtand still-air tempratures as low 
as -20' F. (--29' C.). Throughout 
tr1os" of the areas where they are 
gron, adapted varieti.s need no 
special protection in the ivinter. 

H{omever, in areas where w+inter 
temewratures are c,her than -200 -. 


(-29' C.) 3r cold, !eying winds arelikely .to occur, the pa1nts sh~ll bt 

protected during the wi,ter. In thefall, after warm weather has nded 
bIt before the ground is frtien, bend 
the canes over to tile grZtnd and 

roaged frmt suckr;;plnt rcn tcover then, withproplag~ated from 	 a layer of soil, straw,r,.ot sticke; S or rootorcasmnueUcvrthpats
cuttings. The latter method vields the 
greatest number Of new plant;. 'frail-
ing blackberries and some semitrailing 

varieties are propapated by buryin

vaiteaepoaaebyuringthe tips of the can-s, Ahirh vill root 

and form new plants, 


blackhi-rr . plants is by planting root 

fruit. h ig pieces of root from around 
etablished plants in early spring. The 
root pieces should be at' least


root~~~~~ piIe eat) inchshudbea(0.5 0.6 cm) in (iameter. Cut the 
roots into 3 -iuch (7.5 cm) lengths arid 
bury them in renches 2 or 3 inches 
(5.0 or 7.5 crm) deep. 

Propagate tip plant from trailing 
blaeries in ealantmmr. Lendur) 

thetile siltip; aouof tiletechrpsabt anc bfcanles about ?3inches 

(7.5 cm) dep, pointing the tips 
straight 	don. 

"hornles Evergreen and Thornh--s 

Logan must be propagated by tipping 

an tile other methods give rise to
thorny plants. 

.the 
 plants 

in spring after severe weather hlas 


In western Oregon, where winters 
a n and moist ofeae gtreihl ani moist, canes of trailing
 
varieties ocfasionally show,,- a form of 


injury when 

to lie on the ground. There, they are 

thit tied to t:ellises in Iate summer 


Twy rr winter they are allowed 

arid allowed to stay up through the 
winter. However, if the winter has 
fnsevere drying winds, congiderable in-
Jury may ocur when canes are on the 
trelli. 

DISEASES 2 

General Disease C trol 
rctics 


alDaniae front disease can beekept atlum 
a minimum if these general sugges-
tions are followed: 

' 1Y R. 1t. Convere,SEA rr(rch plant 

Ifrti~lura Corvallis, Oreg.University.Ort-gon Statetho~gi-f Crp;Res;earch,
97331 

* 	Plant row crops for several years 

before replanting a field to black-
berries. 

a Choose disease-resistant var-
ieties. 

9 	Select high-qualityplanting stock 
free of nematodes and diieases. Pur-
chase certified stock whenever possi-
ble. Examine the planting ntock 
yourself for freedom from disea3es 
whenever you can. 

* 	 Remove ol canes from the field or thoroughly disk them tinder. 

-	 Keep the field free of weeds andfallen leaves. 
Destroy plants in which disease 

appears. 

Riemovc allwild blackberry and 

raspberry plants in the vicinity of the 
field and destroy all plants in aban-
doned fields, 

Dianes 
VerticiIlium ittilt ais soil-borne 

fungus disease that infects canes of 
susceptible varieties. Examples of sus-
ceptible varieites are Boysenberry, 
Youngberry, and Lucretia. Suscep-
tible canes turn yellow and die in mid-
summer. The disease is common wher-
ever blackberries are grown in the 
United States except in the Southeast. 
Susceptible blackberries should not be 
planted in fields that have recentlygrown solanaceous crops such as pota-
toes, tomatoes, peppers, and eggplant. 
Soil fumigation with chloropicrin, a 

costly procedure, can control verticil-w t.0 

um wilt. 
Some resistant blackberry varieties 

are Evergreen, Olallie, and Lawton. 

Bacterial Diseases 

Crown gall and canegall are caused 

by bacteria that live in the soil. They 

infet blackberries through wounds 

cz:iuscd by pruning and cultivation.
 
The diseases are widespread through.
 
out the 
 United States. Wartlike
 
growths develop on infected crownsm
 
and canes, often weakening plants.
 
Crown gall and cane gall 
 are pre
vented by planting gall-free nursery 
stock in soil not recently tieil for 
growing caneberries or tree fruits. 
Folage Diseases 

Anthracnoe is caused by a fungis 

that produres numerous small purplespots on canes, leaves, and fruitstemos. 
Anthracnose is most severe in Soutt
eastern United States. Tile disease is. 

controlled by sanitation and by spray

ing with liquid lime sulfur or poly
sulfide plus a spreader sticker in late 
winter while plants are still dormant. 
Lime sulfur or polysulfide plus a 

a eapida ie c 

start of bloom. This will also help to f
control leaf and cane spot. 

LIaf and cane spoz is a fungus dis
ease common in the Southeastern 
States and in the Pacific Northwest. 
Purple spots with white centers de
velop on leaves and canes, sometintes 
causing early defoliation and weaken
ing of the canes. Control procedures 
include cutting out and removing in
fected canes front the field after har
vest. The 4pray program used for
anthracnose control (see above) is also 
recommended. In the Pacific North

.wes, sprayed c (8-8ed r)orf Bordeauxp rplmixtureas 
100) or fixed copper plus a spreader 
sticker (4 ib+1 q/100 gil) (1.8 kg 
+0.95 I/378 1) in late September or 
early October to help control 
ot
breaks of the disease. Two additional
 

fixed copper sprays (4 lb and then 
2 lb+ 1 qt/100 gal) (1.8 kg anti then 



GUIDE FOR USE AND SELECTION OF INSECTICIDE' 

Minimum days 
Ingect Insecticide from last Formtlation 2 Where and when 

application to apply
to harvest 

NtnLr 

Aphids diazinon ' 7 D, EC,or ,P On foliage as 

needed. 
malathion I 1 ),EC,or WP 
parathion ' 15 D, EC,or WP 

Japanese beetle carbaryl 7 D or WI' On foliage as 

needed.
malathion 3 1 D, EC,or WP 
methoxychlor 3 EC or WP 

Orange tortrnx carbaryl 7 WP On foliage in 
Northwest when 

first blossoms 
appear. 

Raspberry crown diazinon 3 7 EC On !ow:r canes & 
borer, crown; firt week 

parathion ' 15 EC or WP 	 in October. 

Raspberry fruit. rbtenone I D, extract or On fo'iage when 
-Aorms and powder. bloqom buds 
raspberry appear & jut 
sawfly. 	 hefore blossoms 

open. 

Redberry mite lime sulfur .............. L On dormant plants 


only. 

L On plants when
 

fruit spurs 

ftlong. 


See footnote at end of table. p.15. 


GUIDE FOR USE AND SELECTION OF 	 INSECTICIDE'-(ntiniti 

Minimum days 

Insec: Insecticide from last Formulation 2 Where and when 
application to ,pply 
to harvest 

Red-necked rotenone I D. extract or On foliage just 
cane borer. powder. befoe plznts 

b0loom; repeat ir 
about 2 weeks. 

Rose chafer carbaryl 7 D or WP On foliage as 
needed. 

methoxy- 3 D or WP 
ehlor.
 

Rose leaf nalathion 3 1 D, EC, or WP On foliage as 
hopper. needed. 

Rose scale malathion' 1 D, FC,or WP On foliage Ps 
neded.
 

summer oil .............. EC On dormaut 
plants only. 

Spider mites demejon (4) EC On foliage as 
needed. Apply 

dicofol 2 EC or WP 	 demeton after 
harvest, in late 
sumner or fall. 

Stink bugs carbaryl 7 D or WP On foliage a 
needed.
 

Strawberry methorychlor 3 D or WP On foliage when 

weevil., 	 insects first 
appear.
 

' See Use of Pesticides, p. 20.
 
I D=dust, EC=emulsifiable concentrate, WP=wettable powder, L=liquid.
 

S Very toxic to bees; do not spray when there are blossoms, or bees are foraging.
 
4Apply demeton only after last harvest.
 



U.,F Rgt ,. .)1, 1 n .) s loulat beapplied in March for evere outbreaks. 
(hanp- ruist is a fiiguns disease that 

is common in the eastern half of the 
United States. The fungus is esta!-
liptied internally in the crown of the 
plant. In the spring, new leaves of in-
fected plants develop orange blister-
like pustiules of spores. Such plants 

are weak and barren. Sprays do not
control 	 accom-

ctrlhis isase. Control is 
plished by planting nursery stock that 
is free from -)range rust in fields that 
are free of infected blackberries. Dis-
regard rust pustuleA that develop late 
in the season on old leaves-- these are 
catiscd by relatively harmless leaf rust 

fingi 

I'rtit atIFruit anti
(ros~ettec) Flower Diseases 

IMob' o.obi.ore(rosette) is a fur,gas
diseaseVou ,hi may cironically infect 
blackberry plants in the Stteastern 

e tproductivc. 
States. It causes flotserbtids to enlarge 
ani produce coarse reddish flowers 

Ap l y fungicide sprays at the begin.
ning of bloom and at 10-day intervals 
until harvest if fruit rot is severe, as 
in 	rainy weather. Use captan, dichlo. 
ran, or benomyl. Captan can be 
applied until harvest (2 5/ppm toler
anee), but dichloran may not -be 
applied within I day of harvest and 
may not be applied more than four 
times in one season (15 ppm toler-
ance). Benomyl may not be applied 
within 3 days of harvest (7 pp 
tolerance). 

Sterility is a virus di.ease that 
causes blackberry plants to produce 
completely or partially sterile flowers. 
It is common in the Eastern States. 

Infected plants grow vigorously with-
out apparent Fymptoms until fruiting

fowerfruiingbees
time. To control sterility, plant stocksthat are free from this virus and 
eliminate unfruitful plat uswhenever 
they are found, 

IN SECTS 

The blackberry is comparatively 

the table on pages 14 and 15. Follow 
the directions and heed all precautions 
on the pesticide label. 

POLLINATION 

Some self-unfruitful varieties of 
blackberries require cross-pollination. 
Other varieties, even though self-fruit-
ful, may benefit from thc pollen-dis-
tributing visits of insects. The flowersof blackberries are very attractive to 
hon b eeste primry a to 

honey bees, the primary pollinators, 
Prndsmall acreages are usually polli-

nated adequately by teem. 
If a variety of blackberry is known 

to require cross-pollination, insure a 

sufficient supply of poliinators in largese 
acreages by placing colonies of honey

in or near the field. 
beesi n the l.
Use pesticides on the plants that are 
least toxic to bees; time the pesticide 
applications to avoid hazard to bees. 

VARIETI ES 

consult your counmy agricultural agent 
or your State agricultural experiment 
station. 

Erect Varieties 

Illinois.LACK SATIN 
2. 	 Late (earier" than Thornfree). 

3. 	 Berries large, firm. slightly. tart, good
flavor. Plants "ery vigorous. very 1. 1
ductive, thornlCAs. emipright, hardy. 

4. 	 Illinois, Ohio, Mid-Adantic States. 
5. Resistant to leaf spot, anthraenose. and 

mildew.
 
BRAZOS
 

1. Texas. 
2. 	 Early. 
3. 	 Fruit large, attractive, fairly firm. Bushes 

very vigorous, productive.
 
4. Texas and gulf coast area. 

CHIEROKEE 
1. Arkansas. 
2. 	Early. 
3. 	Berries medium to large sire, firm, good 

color and flavor. Plants ate vigorous and 

Following are descriptions of theregions. 
major blackberry varietier grown in 
the United States. Theties criptions 
include: 
I. State where the variety origi-

nated.black 

n 2.TenroducTime of ning.3 

3. 	Characteristics. 
4. Area of special adaptation. 
5. Disease susceptibility. 

For local variety recommendations, 


The date of ripening cannot be given; it 
depends on many factors in addition toThe ripening time--very early, 
early, midseason, late, or very late---shows 
when a variety ripens in relation to othcr 
varieties grown on the same site. Te time 
lapse between ripening of very early vare-
ties and very late varieties may be as little 
as 20 days or as much as 40 days. 

COMANCHE
 
1.Arkansas.
 
2. 	 Early. 
3. 	 Berries large se, flr, ad gord glossy 

color. Plants are vigoros an 
. rkadusct dsurouen region. 

DALLAS 
I. Texas. 
2. 	 Early. 
3. 	Berries large, firm. Bushes semitrailinig. 

vigorouc, productive. lardy to -o10 F 
(-230 C.) with wid protection.
 

4. 	 Grown in Texas and Oklahoma. 

DARROW 

1. New York. 

2. 	 Early; long fruiting season. 
3. 	 Berries glossy black, large, firm, mildly 

subacid. Bushes v;, hardy, very 
productive. 

•Aith twisted petals hici make the 
floeers appear double. 'rhese flowers 
do not prodlice fruit. Infected plants 
also deelp abnormal broomlike 
gro ths of leaf) shoo)ts. To control 
tihe disease, cut all canes close to the 
ground after harvest and remove 
then. 

roit rov catised by sexeral fungi 
can infect blackberry fruit befor:- or 
after harvest. Infected fruit is usually 

05ergro%n with a gray or black cot-
tony fungus mass. Fruit rot fungi are 
universally ,resent but develop mostralN d presn e d e oa t ad 
readily on damaged and ov.-ripe bre-

riJs. To control the disease, carefully 
pick sotind fruit at frequent intervals 
and quitkly store the fruit under re-
frigeration- at 320 to .00 F. (001-5 C.). 

free from insect injury; howevcr, the 
fruit or foliage may become infested 
with aphids. leafoppers, mites, saw-
flies, scales, fruitworms, stinkbugs, 
leaf rollers, beetles, anti weevils. The 
canes are occasionally attacked by 
borers, ant the roots by white grubs. 

Damage from insects can be kept at 
a minimum if these general sugges-
tions are followed: 

a Prune out insect-infested canes 
and burn them. 

. Remove old canes after harvest. 
If you need to o-re pesticitdes to c..t-I f yvariety. 

trol insects, purchase only the amotnt 
necessary for the curreot insect prob-
lem. 

Insects and the insecticides recom-
mended for their control are shown in 



IFIit 1%r, 1141 I ,"IANGERI 

f 	 /..ae fearlier than Black Satinl7'6.-ries large, firm, slightly tart, good.,-,,r. Plants very vigorous, pr,>uctive, 
d,,,rnlem, hardy. 

f 	 ,th, ,i..Ohio, Mid-Altantic States. ,, .,-i~tant to leaf spot, anthracnose, 

.. nuildewv. 

EILDOVADOF IA1OrtADo,. 
(Stuart. Loud, 

I 
.,lyIJ - to mid-eascr long fruitin season. 

t siei m edium f r.large, firr , sweet.11,ies hardy. prndiuictie. very vigorous.
Il-",,f the best varieties in ada1 it(! area. 

.. I adapted in the extreme So, th.
'af,,t resistant to orange rust #if widely 

,...n varieties. 

EVERGREEN 

•' Thr,h's Et'rgreren) 

FLI INT 

I.. .. rgia.
iII'.6rasLon. 

I 9I.aris large, firm, good avor. Plants
-,l,,ftive, very vigorous. Remiupright. 

i,,,l,,nged ripenin-,.l.tarl in South and . "u'hwemt...-i-tant to leaf spot and anthracnice. 

)(" llHN .i;.q
" " 

! ... ato 
, o 

large, ohlong. firm, good flavor,Ii.,,,. thornle.,, seiiupright, produc. 
it,' 


I.l.ilrd in gulf coast re;!itn. 


EISE.]1)'q13L..%C K 

itt.l-eanon; long friting season. 
on.s tolarge, firm, mildly sub-medium 

,I, Ilushes senitrailinF. vigorou.;. pro-
,t" e. t 

R,1 

2. 	 Early, short ripening season,
3. 	 Berries medium size, firm, good suvacidflavor. Bushes moderately vigorous, pro-

ductive in central Atlantic region. Stat 
canes. 

4. 	 Grcwn from southern Pennsylvania and 
southern New Jersey nouthward. 

1. W ENMarysnd. 

2. 	 Early, short ripening srason.
3. 	Berries medium large, medium firm, very

good subacid flavor. Bushes moderately
vigorous, productive in South. 

4. 	 G rown from southern Pennsylvania an, 
southern New Jersey southward and west 

to south central United States. 


SMOO[iISTi, 

1. 	Maryland. 

2. 	 Very late. 
3. 	 Ber,-ie large, firm, tart, good flavor.Bushes very vigorous, productive. Canes 

thornless, seminpt igh.
4. 	 Adpated from southern Maryland to 


North Carolina along Atlantic coast. 

Good for home gardens. 


5. Resistant to leaf spot. 

THORNFREF. 
1. 	Maryland. 

2. 	 Late.
3. 	 Berries h rge, firm, tart, very good flavot.Bushes medium vigorous, productive. 

1anes thornles. Sen iupright.Cane thrnles.1. llardy Trom central New Jersey, southern jPenusyl-ania, southern Ohio southward 

North Carolina and west to Arkansas,and in Pacific Northw ,t. Not winter 

hardy in the North. Go6d for home gar-

dens.5. 	 Resialat . -D leaf soot. 

THORNLESS EV'AIGREEN 

2. Oregon.2. 	 Very late. 

3Motation of Evergreen. Berries large, ex-ceplionaiy firm. sweet. Seeds large. 

Bushes vigorous, productive, deep rooted,drought resistant. flardy to - 10' F. 

(-23' C.) ith protection. (anes 
 semi
trailing roots at tips. 

4. A major variety in Oregon and in Wash-
ington. Not generally adapted to States 
east of the Rocky Mountains. Propagates
from tip plants only.

5. 	 Susceptible to rosette in Atlantic CoastStates. 

Trailing Varieties 

BOYSEN 
(Boysenberry,Nectar,Rossberry)1. Origin unknown. 

2. 	 Late. 
3. 	 Berries very large, tart, high flavor, soft.
4. 	 Widely grown in South and on Pacific 

CASCADE 
Oregon. 

.	 r ly. 
2. 	 Early. 
3. 	 Berries bright,highest deep red, have excellentflavor, dessert quality. Plants 

vigorous, very produetive. Hardy only inPacific coast region.4. 	 Grown in western O'egon and Wash-

ington. 

CHEHALEM 
1. Oregon. 

2. 	 Late.3. Berries small, shiny black, have excellent 
flavor. Seeds small. Plants vigorous, very 
productive. 

4. 	Adapted to Pacific coast. 
FLORDAGRAND 

1. Florida.e-nipriht.durtive.
2. 	 Very early. 
3. 	 Berries large, glossy, soft, aromatic. 

Bushes vigorous, productive, disease resistant. Require cross-pollination.
4. 	 Best adapted in Florida and along the 

gulf coast. 
5' Resistant to leaf spot and double

blossom. 

GEM1. 	Georgia. 

2. 	 Early.
3. 	 Berries large, round, firm, good flavor. 

4. 	Adapted in gulf coast reg.on.
5. 	 Resistant to anthracnose and leaf spot. 

LOGAN 

1. California
2. 	 Early.
3. 	 Berries large, long, dark re-1, a, ', high 

flavored. Plants vior ous very produc.tive. hornle form most widely grown. 

4. Grown oc Pacific coast. Not adapted to 

LUCRETIA 
(Binglebirry) 

1. West Virginia. 
2. 	 Early.
3. 	 Berries large, long, firm. Plants vigorous. 

4. p rodu te 
4. 	 wardy if protected against evere winter 
5. 	 Susceptiblew. to anthracnose and leaf spot. 

MARION 
I. 	 Oregon. 
2. 	Late.3. 	 Berries medium to large, bright black. 

of medium firm es. Plants very vigorous
and productive. Canes heavy. vgru

4. 	Adapted to western Oregon ind western 
Washington. 

MAYES 
A YES 

(Austin Mays) 

2. 	 Early.3. 	 Berries large, soft. Plants vigorous, pro

4. 	 Leading variety in Texas.
5. 	 Susceptible to anthrcnose and rosette. 

OKLAWAIIA
Florida. 

2. 	 Very early. 
3. 	 Berries aenmedium size, good flavor,

matic fruit, somewhat soft. Serves as 
pollinator for Flordagrand. 

4. 	 Florida and gulf coast region. 

OLAIEl 
1. Oregon. 
2. 	 Midmeason. 
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gr Wg 'cBoyse.rbenes 
and Olaie 'Blackjbernzes 

INTRODUCTION 

Before planting boysenberries or olallies give 
careful consideration to the cost of the 
project. Berries require a great deal of hand 
labor; this leads to sizable production costs
 
that financing organizations often are reluc-

tant to cover. 


It costs initially, at least $1,800 per acre to 
bring a 5-ton crop into production and pick

it. In addition, the minimum equipment 

needed is a tractor and a disc harrow. A spray 

rig or duster can be rented if necessary. 


The crop is highly perishable, and a great deal 
of skill and experience are required for top 
production. Unless you have adequate fina-i 
cial backing, you would do well to start vith 
a small acreage and add to it as your knowl-
edge of the crop increases, 

The information in this publication deals 
mainly with our principal variety of berry, the 
boysenberry; but applies to other trailing 
berries, such as olallie blackberries, logan-
berries, youngberries, and nectarberries. The 
exceptions are noted, 

The series of questions presented, grouped 
according to subject, are those most fre-
quently asked by boysenberry and olallie 
growers as well as by prospective growers. See 
your farm advisor for any other questions. 

VARIETIES 

The boysenberry was introduced to the public 
by Walter Knott of Buena Park, California. It 
is believed to have originated as a chance 
seedling in the gaiden of Rudolph Boysen, for 
whom it is named. It has also been suggested 
that boysenberries, because of their similarity 
to youngberries, were originated by Luther 
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Burbank, the originator of the youngberry. It 
also could have been Burbank's Phenomenal. 
At maturity, the boysenberry is reddish-black 
with a noticeable bloom. Its aroma and flavor 
are suggestive of raspbenies. 

The olallie berry was created by George F. 
Waldo of the USDA. It is a cross between 
black, logan, and young. Originated in 
Oregon, it is widely grown in California. 

The olallie is slighty longer and slenderer than 
the boysenberry. At maturity it is glossy black. It 
has the advantage of a sho-ter winter chilling 

requirement than the boysen, making it more 
adaptable to southern California. It has almost 
complete resistance o Verticillium wilt. 

The loganberry. a variet, of blackberry, 
apparently resultced from a cross between the 
California wild blackberry and the Red 
Antwerp raspberry. Before 1920, it was the 
most popular blackberry in California. The 
acreage declined rapidly between 1920 and 
1930. A virus disease (dwarf) was believed 
responsible for this decline. Only small 
plantings of this variety now exist. Increased 
plantings are not recommended. 

The youngberry and the nectarberry are quite
 
similar in flavor and appearance to the
 
boysen.
 

Virus-free selections of most bushberries are 
now available. Consult your farm advisor. 

COSTS 

Recent figures shw that it costs about 
$1,200 to $2,100 to establish an acre o)I 
b oysenberric!. No crop is prioduced the first 
year. Table I shows thc gencral distrilmtion 
of these costs. 



Table 1. 	Costs of Establishing an Acre of Boysenberries 

Plants: 	 $225 per 1,000 (3' x 8' planting) $ 408 

Lumber: 	 20 4" x 5" redwood posts 0 feet long 
@$5 ea. 100 

363 2" x 2" pressure-treated fir stakes 
6 feet long (20 feet apart in the row) 700 254 

Wire: Top 2 wires 12-gauge 360 Ib; 
bottom wire 14-gauge 103 lb 153 

Survey and layout 25 

Planting: 30 man-hours per acre 113 

Building trellis 165 

Weed control (hand hocing plus herbicide) 200 

Cultivating (machine) 50 
Fertilizer and application (200 lb N and manure) 120 

Irrigating (6 acre-feet)* water and labor 56 

Trellising 450 

Total $2,094 

* Stanislans County 1978 costs-other areas may be higher. 

How Much Does it Cost Per Acre Every Year SOILS 
To Produce Boysenberries on an Established 
Planting? Boysenberries will grow on a wide variety of 

soils, but do best in deep, sandy foams and
An itemized listing of costs involved in produc- loamy sands. Because of the high costs of 
ing boysenberries in Stanislaus County in 1978 production, boy.enberries should be grown 
will be found on page 16. 	 commercially only in soils to which they are 

best adapted. 

Does the Grower With the Highest Yield 
Always Make the Most Profit? What Effect Does Soil Type Have on 

Not necessarily. The careful grower with Production? 
moderate production may make more profit Boysenberries yield best oi deep, well-drained 
per acre if the high yield producer has used soils. With good management, yields on these 
un-economical methods to achieve high yield, soils have exceeded 10 tons per acre. On 
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shallow, poorly drained soils, with the best How Can Perennial Weedy Grasses Be Con
posgible management, the top production has trolled in an Established Planting? 
been between 7 and 8 tonls. If the problem is not too severe, dig out the 

What Effect Does Soil pH Have on 
Boysenberries? 

The term pH is used by soil scientists to 
express the acidity or alkalinity of a soil. On 
the pH scale, 7 is neutral; below 7 acid; above 
7 basic or alkaline. 

Boysenberries do best in slightly acid soils 
(pH about 6.5), but will do well between 6.0
and 7.5. The pH can be altered somewhatand H .5.Thebealtredcn omehatwith various soil amendments, such as sulfur
and certain fertilizers. 

a 

What Effect Will a Previous Crop Have on 
Boysenberries? 

Boysenberries do best following alfalfa. They 
should not follow tomatoes, potatoes, cotton, 
strawberries, or other crops which may in
crease Verticillium fungus in the soil, since 
this disease remains active in the soil for a 
long time. Nightshade, a weedy member of 
the tomato-potato family, also is a carrier of 
Verticillium. Boysenberries should not be 
Aanted in fields infested with nightshade. Do 
,iot allow this weed to become established in 

ir near your boysenberry plantings. This is 
iot a problem with olallie or loganberries 
Nhich are highly resistant to wilt. 

WEEDS
 

t is not necessary to have weed-free soils 
,efore establishing boysenberries. However, 
nake every effort to eliminate aggressive 
,erennia] weeds, such as johnsongrass or 
,ermudagrass, before planting. Such weeds 
ompete seriouisly with boysenberry plants 
or water and nutrients. Where jhnsongrass 
ifestation is heiavy, pickers become dis-
otiraged, because of the difficulty in finding 
erries. It is important to avoid planting in 
elds infested with nightshade. 

grass clumps, carry them from the field, and 
burn them. Destroy ditchbank weeds that 
might contaminate irrigation water. Some ofthe newer chemicals show promise for con
tre weems showermis. or con
local farm advisor.
 

PREPLANTING 
Most boysenberry fields are leveled zeroMotbyeer fldaeleldtozo to 
grade; a sufficiently large head is used to pushthe water across the field efficiently. The 
slope never should exceed 5 percent. Trellis 
requirements make contouring impossible. 

Should Manure Be Applied Before or After 
Planting? 

A 10- to 15-ton manure application is much 
more effective when applied before planting 
rather than after. Broadcast the manure and 
work it into the soil. 

Is it Necessary to Rip the Ground Before 
Ps ing?
 
Planting? 
Ripping is recommended if there is any 
evidence of a plow pan formcd from previous 

cultivations, or if the field has been leveled 
recently. 

PLANTING STOCK 

Well-rooted tip piants of medium size start 
bet' and produce higher yields than those 
developed from cane layers or crowns. 

For ease in handling, and t( se" thc row when 
cnltivating, a 6-inch portion oflthe old cane 
(the handle) should remain Attachcd t h(lie 
new plant. 
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Buy plants on!y from fields which have most 
consi.iently shown high production. Try to 
obtain plants from fields not infected with 
crown gall. Check the plants carefully for this 
disease, culling infected plants, to prevent the 
establishment of crown gall. 

How Are Plants Produced? 
In late October or early November, cover the 

tips of the lower canes slightly with soil to 

encourage root formation (tip layering). Some 
growers place shallow furrows close to the 

row with a plow. The tips are placed in the 
bottom of the furrow and covered with suil. 
Others p!rri with a hoe. Making a shallow 
hole with the corner of the hoe, they place 
the tip in the hole and cover it with soil. 

If the If canesanesarenotnot theyheylower are raped,te loer wrapped, 

often will voluntarily tip-in without soil being 
placed on the tips. This is the method most 
frequently used by growers who want just a 
few additional plants. The other methods are 
used by growe.,,usedby, rowiho lanto podue awho plan to produce a 
number of plants fr-' sale. 

Who Can Sell Plants? 

If you are producing plants to sell, check with 
your County Agricultural Commissioner's
yofic A grlicnsulteuire howevsiers 
Office. A nursery license is required; however,
if sales are all local, retail, and under $500, 
the i ,rise is fee-exempt. Inspection must be 
made by the County Agricultural Commis-
sioner for pests and diseases prior to sale ordistribution. 

PLANTING 

Planting should be done in January or 
February, since plants are not well rooted 
before then. In the central valley, plant before 
March 1. lIncoastal districts, planting should 
be completed before iApril I. If plantings are 
made later, irrigation water must be available 
a, planting and at regular intervals thereafter, 
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Can the Plants Be Kept in Cold Storage Until 
the Ground is Prepared? 
Yes, boysenberry plants have been stored at 
280 to 340 F in polyethylene bags for almost 
2 months without any apparent weakening. 

Caution: Before storing until planting season, 
make sure that no decay is present. Do not 
store plants that have started to grow. Beforetkn h lnsdw otelws trn
 
tatus the soul be held forwe
 
at 360 F.
 

How Loag Can Plants Be Stored After 
Delivery? 
It is, best to set out plants as soon as they are 
delivered. Keep them in a cool place until you 

are weathertakeprevents to the field. If incle.mentready to them planting after the 
plants have been dug, you can hold them at 
3.60to 3av Fefordup to cmoth o t 

attempt to store plants unless they are full
dormant. This also applies to plants going into 

cold storage. If you have to store plants, do 
not allow them to become dry. 

Should Plants be Planted on a Ridge or a 
Flat? 

Planting flat prevents the plants from drying

out; raised beds are not recommended.
 

How Long Should the Rows Be?
 
Most boysenberry fields are planted in
,.otbyebry ilsaepatdi

600-foot 
 rows with alleys at each end so 
pickers do not have to carn leaded crates 
farther than 300 feet. In the central coast and
 
north coast areas, the rolling nature of the
 
land makes ease of irrigating and cultivating
 
the most important considerations in row
 
length. Rows there seldom exceed 300 frt.
 

What Spacing Has Been Found Most
 
Effective?
 
Plants usually are spaced 3.5 feet apart in th"
 
rows. Rows generadly arc 8 feet apart. In non



p r,
 
v I 

Fig. I. Establishing new plants. A, the plant is znscrted with roots spread in a fan-like shap. 
B, after planting, the crown bulb is rt the soil lcv:.l. 

irrigated plantings, space the plants farther How Can Plants Be Spaced Acc! rately? 
apart in the row. In the coastal areas, plants The most effective method oi Ycping plantsgenerally are space, 6 feet apart. Tems fetv ehdo ,.eigpat

accurately spaced is to put a bead of solder at 

each point on the planting wire used to mark 
How Arc Rows Kept Straight Wher: Planting? the rows. Most growers like to keep their 

String a wire between temporary stakes at plants accurately spaced in the row so they 
can cross-cultivate w,hile the plants are very,each end of[the field to keep the planting line Yanct 

traight . young. 

In Which Direction Should the Row Run? Can Stored Plants That Are Starting To Grow 
Be Used? 

B th n,,rt h .nd-south and c,,st-and-west 
pl,~tin ,are'coitnd tlrotLighout boysenblerry Yes, huit Lake cart, nol to damage ih lips of 
areas. T he drcctlio n t the rows does ni the new growth. 
scen to make mich difference, but where the 
tem perat re is extrem ely high during harvest, iI D eep Sho uld th eNe wPla t sBe Set? 
thc Iroit on thc west sidc of north-south rows 
nwr simhiirn. Sincec this genrally is not in Pctfliaps more growers get o1l Ito , poor starl 
imt)orlanl (isifel.tiotu, plmnt \otor rows in by Fl;tplin, I4)1 (lcodeepI) tIh|1 though *ti1 otfher 
the d C liml c.ist., to i.llgi . Wher' sloI)eS nislak'. Ne'w plan.its shotld bc st'I .at Ihte s.amet 
,IT itu%oh'df, Lt'Iss-shope to btte forI)l.it:i Is lef th the\ werc giowing h'lore tratnsplanltiltg 
irrgatiMi. (see figurc I 



Is it Necessary to Water After Planting? 

Most growers apply a small quantity of water 
from a tank immediately after planting. As 

soon as possible, they irrigate. Don't dependon the light rains occurring at this~time of the 
y e ldeciding 
year. 

IRRIGA'ION 

The frequency of irrigations will vary with the 

soil texture and climate. Most central valley 
growers irrigate exery 7 to 10 days. Just 

before starting to harvest, they reduce this to 

light irrigations every 3 or 4 days. In the 

coastal di:trict, three or four inigations are 

used unti harvest. An additional irrigation 

frequently is appliedi after the first harvest. 

Should Flood or Furrow Be Used? 

On sandy soil, boysenberries seem to do best 

under a flood system, using four or five rows 

to a check. The furrow system is better on 

heavier soils or in sandy soils where there is 

side fall or rolling terrain. The furrows give 

the pickers a dry middle to stand on while 

picking. The furrow system is in general use in 

the coastal districts. 

Can Sprinklers Be Used fi lrrgation. 

Sprinkler irrigation may not be advantageous 

because of the high initial cost, in addition, 

there is ample land available for surface irriga. 

tion. It is difficult to use sprinklers in a 
trellised planting. Where sprinkler pipe is 

available, plantings can be sprinkled the first 

year until trellises are in place. 

What Can Be Done About Standing Water? 

a lot of\ithough boysenberries require 

moisture, the plants can be damaged easily by 

water standing on the surface of tile soil, 
particularly in the early spring. In some areas 
temporary drainage may be needed to carry 

ofl excess water. 

FERTILIZERS
 

Nitrogen is the only major fertilizer that 
boysenberries need. It can be applied in anyof the commercial forms; cost should be the 

factor. Figure needs on the cost per 
unit of actual nitrogen, rather than on the 

cost per ton of the fertilizer supplying nitro

gen. Remember that nitrogen in sonic fer

tilizers is more readily available to the plants 

than in others. Usually, a dry fertilizer is 

applied at the beginning of the season, and 

anhydrous or aqua ammonia is used for mid

season applications. If water tends to collect 
in low spots and at the ends of irrigation runs, 

it would be well to consider using dry 

fertilizer throughout the season. There is very 

little difference in the cost. 

How Much Fertilizer Should Be Used? 

Plan to use about 200 pounds of actual 
nitrogen per acre per year, split into five 

applications. This works out to a 50-pound 

application before growth starts in the spring, 

a 15- to 20-pound application about every 

third irrigation, a 50-pound application after 

pruning, and perhaps another light application 

in the early fall. 

Where Should Nitrogen Fertilizer Be Applied? 

)ry fertilizer is best applied in a band at least 
12 inches from the plant row. Do not apply 

fertilizer on or against plants. 

Do Boysenberries Require Phosphate and 
Potassium? 

Test plots in several areas of California 

indicate that additional phosphate and potas

sium are not required for bushberries. 

What About Manure? 

Livestock and poultry manure are beneficia] 

when worked into the soil belore planting. 
icavy applications of poultry manure to 

established berry plantings have caused severe 

zinc deflcieac., in some soils. 
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BUILDING A TRELLIS 

For the end posts, use 4- by 5-inch or larger 
timbers. Some growers use railroad ties. In 
between, at 20-foot intervals, use 2- by 2-inch 
grape stakes, 6 feet long with 18 inches in the 
ground. For olallies in coastal areas, use 
7-foot stakes, since olallies are more vigorous
and there is generally more wind. Most 
growers prefer a 4 -foot trellis, although 
higher trellises seem to work equally well. The 
first wire should be 11/2 feet from the ground, 
the second wire 1 foot above the first, and the 
other wire at the top of the stake. Only two 
wires are used for the barrel roll. 

Do 4- by 5-Inch End Posts Have To Be Used? 

No. Some growers found that 2- by 2-inch 
posts with a "dead man" or similar brace are 
satisfactory. This system reduces the initial 
cost considerably. 

Is it Necessary To Treat Posts and Stakes with 
Wood Preservative? 

It is difficult to determine the maximum 
commercial age of boysenberries, but posts 
and st- are in the ground for at least 
8 years. 'o treat them with a wood pre-
servative prevents costly replacements. 
Pressure-treated stakes are superior to farm-
treated stakes. 

When Should Trellis Be Constructed? 

The highest yields from first-year plantings 
consistently come plantingsfrom where 
trellising was started as soon as the canes were 
long enough to reach the middle wire. Early 
trellising is more expensive, but increased 
yield more than pay for the additional costs. 
The trellis should be in place soon asas there 
are sufficient canes to start the wrapping. 

HARVESTING 

In the Modesto area, the first berries generally 
ripen by June 15. Some fields on sandy soils 
ripen a few days earlier. Picking extends to 
July 4, although in many fields it is com
pleted 7 to 8 days earlier. 

G.nerally, olallies ripen 10 days to 2 weeks 
before boysenberries. The Fresno area is a 
week ahead of the Modesto area (June 7), the 
Santa Cruz area is a week behind (June 21), 
and the Sebastopol area about 10 days behind 
in the start and completion of picking 
(June 25). 

Why Is it Important To Be Close to a Popu
lated Area? 

An important consideration in selecting a 
planting site is the availability of an adequate 
labor supply at harvest. Farms some distance 
away from populated areas generally have to 
pay more to get their berries picked. 

Who Furnishes the Crates? 

There is no set rule, but most processors 
furnish them. If you want to own your crates, 
buy three times the number of crates used on 
the peak day of harvest. This means, that for 
a 10-ocre field with a 6-ton/A. crop, you 
would need at least 3,000 crates, and to be 
safe you should have 4,000. The following
formula can be used as a guide in determining
the number of crates needed for any given 

acreage and tonnage: 

Number of tons per acre x number of 
crates needed per acre x 3, 

for a 60 ton crop on 10 acres, the number of 
crates needed would be: 

6 x 160 x 3 = 2880 

6x10 3-28
 



What Is the Greatest Problem During Harvest? 

Cap stems sticking to the fruit are the greatest 
harvesting problem in bo ysenberries. If there 
are too many cap stems in th . crates, proces
sors usually place a severe dockage penalty on 
the grower. Cap stems not only affect tile 
berries to which they adhcre but may cause as 
many as five berries to stick together when 
the fruits are frozen. 

What Methods Are Used To Pay the Pickers? 

The most common method is to give each 
picker a card and punch it when he brings a 
crate to the storage area or truck. At the end 
of tle day the cards are totaled and the 
pickers paid. 

Anothet method consists in giving a colored 

card to pickers each time they bring in a 
crat. A th crdsareen oftilevokda,crate. At the end of the workday, cards are 

cashed in. 

Other growers pay cash as each crate is 

delivered. This method is not very atisfactory 
because, if picking is slow, pickers may walk 
off before the day is over. When paid at the 
end of the day, pickc,'s are more likely to stay 
on the job until the workday is completed. 
Always insist that pickers complete a row 
beforcui tting for theday. 

Is it Necessary To Pay Social Security for 
Pickers? 

Yes. Growers must keep a social security 
record for each picker and pay the required 
amount for all who make over $150 in wages 
within 30 consecutive d;ays. To avoid prob-
lems, consult 'ou )local Social Security Office 
for more specifik inf)rmatiOn. 

What Practices Should One Watch for in 
Picking? 

It is motst important to see that pickers are 
picking uniforml ripe berries free of cap 
st,'ms. Watch for ;,n excessive number of 
leaves and bruised ftits. 

Fig. 2. Storage shed during harvest. 

Pickers often put the berries in tie center of 
Ithecrate to make it appear well filled when it 

isn't. This gives a light crate and increases the nme flaes oegoeswihec 
number of leakers. Some growers weigh each 
crate on a scale located at the storage area. 

How Can Leakers Be Prevented? 
A leaker is a crate in which fruitthe has 

leak out at the bottom. 

The best prevention is to start picking as carly 
in the morning as possible. Keep the fruit 
under shade until ready to go to the processor 
(see figure 2). If necessary, split loads to get 

the berries to the processor before they start 

to break down. Avoid heaping berries too 
high ii. the center ofl the crate. 

PRUNING AND TREILLISING 

What Toois Are Needed for Pruning? 

Some growers use curved pruning saws, rice 
hooks, or rice knives. Rest the tool on the 
two upper wires and saw through all fruiting
wood. It is then fairly easy t) remove old 
canes from the trellis. Then ust pruning shears 

to cn t t(] canes closc to, thc ground. 

Few gro)wers using an cicctrio pruner to, 
remove old fruiting wood find it satisfactory. 
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coastal areas, sunburning is not an important 
factor and trellising can be done in winter. 

r ' - What Canes Should Be Put on Trellis? 

Put up only the larger canes and prune the 
small ones. Studies indicate that small canes 
produce small fruits and do not contribute 
substantially to the yield. 

How Many Canes Should Be Used? 

Fig. 3. Fan-like system of trellising. The fruiting wood is well Some growers maintain that all large canesspread over the wires. should be put up, others put up only a few of 
the largest. At the 3-foot spacing, a maximum 
of nine good canes generally returns the best 

What Is an Electric Pruner? yield with the largest fruit size. More canes 
can be used if the spacing in the row is moreIt is an electric hedge clipper. The generator than 3 Jeet. 

sometimes is mounted directly on a tractor, a
 
small garden tractor, or a horse-drawn car. A
 
boom is attached to the generator to carry the 
 What Is the Best Way To Trellis? 
wires over the rows, and permit pruning both The fan-like arrangement is the best way to
sides of two rows at one time. trellis the vines (figure 3). The fruiting wood 

is well spread out over the wire. Some growersOne grower h;Ls installed electric wires over weave several canes into a rope, but the result
his field crosswise to the rows. He prunes with ing loss of fruiting wood and the additional 
a long extension cord attached to this wire. winter pruning required make this method 
This method has advantages for the small moretostly. 
grower since the total wiring cost is generally 
less than the cost of a portable generator. The 
installation cost is the only cost, there is no How Long Should the Canes Be?
up-keep and very little depreciation. This The canes should be from 6 to 8 feet long.
method eliminates the need for having two Put them over the top wire, wrap once around 
motors running and an extra person to the middle wire, and then remove the tip. In 
operate the tractor. The hedge clipper is the coastal areas, canes are 0 to 12 feet long.
rested on the wire, then moved forward to cut They are taken over and under the top and
through old canes instead of using a saw as middle wire three or four times. This is some
described previously, times referred to as a barrel roll (figure 4). 

When Should Pruning Be Done? Recent studies indicate that the barrel roll 
may be mechanically harvested more effi-Prune the vines as soon as the harvest is com- ciently than the fan system.

pleted. Remove all wood that has produced
the current crop. Why Should Canes Be Tipped Back?N 
When To Trellis? Tipping, removingor the end of the canes 

forces out the laterals on which fruits will beTrellis immediately after removing the ,,Li borne the following season. A cane that is not
wood. New wood sunburns very easily when tipped will continue growing. The farther
left exposed on the ground - don't allow berries are from the cro"n of the plant, the 
pruners to get too far ahead of trellisers. In smaller they will be. 
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Fig. 4. Barrel roll system of trellising. Car c- are taken over 
and under the top and middle wire three or four times. 

When Is Winter Pruning Done and Why? 

Wintcr pruning usually is started around 
Thanksgiving. Prune te. remove all literals 
below the lower wire, and head back the long 
laterals at the top of the trellis to 12 to 
15 inches (figure 5). 

This promotes .arger fruits by removing 
excess fruiting wood. It a!so removes all fruit
ing wood below the lower wire so that fruits 
are not pioL'Aced under the cover of new 
growth where pickers often overlook them. 

" 
How Is the Electric Pratner Used for Winter 
Pruning? 

The electric pruner is used just ;-,ii you were 
forming a hedge from the boysenberry plants. 
Prune the laterals at the top wire !o a length 
of 12 to 15 inches, and progressively shorten 
the lr.ngth until you get to the bottom wire. 
Remove dl laterals below the bottom wire. 
Growers generally try to find a left-hanflei 
and a right-handed man to pair up in taking 
b)th sides of the same row, since it is a little 
awkward to handle the electric pruner on the 

off rows. 

How T( Dispose of Prunings? 

Usually they arc disced in; however, a number 
of growers use hrituh choppers either cntirely 
or to take care (.f ihc pruning wood. The disc 
has a tendencv it,Iorrn a plow sole and also 
may cut (,Ifmani\ surlace feeder roo ts.When 
using the disc, set ii for shallow cut. 

Fig. 5. Length of lateras 

after winter pruning. 

CULTIVATION 

Tools other than the disc cultivator can be 

used for cultivation. Sweeps, duck feet, or a 
cyclone weeder are reccmmended, since these 
usually can be set close to the surface and will 
not destroy boysenberry roots. A pegtooth or 
springtooth harrow also can be used to con
trol most weeds, but these tools tend to 
spread johnsongrass and bermudagrass. 

What About the Rototiller? 

The rototillcr can also be used for cultivation 

and does a very good job of disposing of 
brush at the same time. However, it may 
dest;oy the tilth in some soils. Since the 

rotlotillcr must be operated at very low 
ground speed, it is considered impractical for 
use on a large scale. Soime gr crs rent a 
rolotillcr for brush dispo sad only, using one of 
the other cultiIvating implements for weed 
control. 
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What Precautions Should Be Observed in 
Cultivating? 

The most important precaution is to avoid 
working soil when it is too wet. Set a disc so 
that it cuts only 3 to 4 inches deep, to avoid 
destroying surface-feeding roots. Do not drag
johnsongrass or bermudagrass, since the moist 
soil in the berry field encourages the growth 
of even the smallest sprig. 

How Late in the Season Can Cultivating Be 
Done? 

Cultivating should be started before the canes 
cross from one row to the next. Some growers
rig fenders on the front and rear wheels of the 
tractor to gently lift the canes and push them 
to one side, so the cultivating equipment will 
not pull the canes from the vine or cut them 
up. 

Always cultivate each row in the same direc
tion it was cultivated the first time through. 
Failure to do this will result in tangling of the 
canes, c ising breakage and other difficulties 
when trellising is done. 

PESTS 

The redberry mite and thrips are the impor-
tant insect pests of boysenberries, 

What Are the Symptoms of Redbcrry Mite? 

For many years the symptoms of redberry 

mite were thought to reflect atdisease 
 condi-
tion. Instead of ripening normally, parts or all 
of the berry remain red and hard (see 
figure 6). With severe infestations, many 
drupelets (individual fleshy ur hits making upthe berry') remain green. 

How Is the Redberry Mite Controlled? 

The control recommended for redberry mite 
is a spray od 6 gallons oI liquid lime sulfur to 
100 gallons of water. To obtain thorough 
coverage, youo will need from 100 to 300 gal-

Fig. 6. Boyscnbcrries showing symptoms of rcdbcrry mite. 

Ions of mixture per acre, depending on the 
amount of vine growth. Apply during spring 
when the leaf buds are from 2- to 1-inch long. 

For commerciad fields, it is necessary to spray 
every year, even when the redbcrry mite has 
not been seen. Lime sulfur also aids in the 
control of cane and leaf spot diseases and 
helps control early infections of powdery 
mildew. 

What Are Thrips?
 
The western flower 
 thrip is an insect which 
infests boysenberries and is present through
out the year on many wecd flowers. When 
loysenberrics start to flower,into the thrips movefield in great numbers, attracted bythe bloom and the nectar. They do not caise 
any damage to thc fritit, but remain between 
the drupelets alter harvest, and lower the
 
grade of the fruit. If marv are present, the
 
fruit will be rejected.
 

How Are Thrips Controlled? 

Apply sttitabIL chemical, juIst prior to picking.Control all weeds sturrmnding the patch carly 
in 1hce seasonl, since the.se. are .Il inpoi'tanil 
smurte ol inleslati i,. Chctk yotur berrie(s 
frequently if allaa is being ct oll l g alin is 
ripenling on thwc ;idw.ii d sIh ,If the field. 



What Other Insects Attack Boysenberries? 

The raspberry horntail, certain cutworms, 

whitefly, aphis, and leafhoppers a, minor 

insects on boysenberuies. As the boysenberry 
acreage increases, some of these pests could 

become g'.eater problems. 

What Arc the Symptoms of Raspberry Horn-
tail Damage? 

The raspberry horntail lays an egg on the tip 
o; the succulent new ca. e. The larva hatches, 
crawls into the cane and moves domward. It 
bores a tunnel and circles around the cane, 
cutting off the moisture and food supply to 
the tip of the cane. The cane then wilts and 
ries. This causes the cane to push out many 
laterals, and fruits are borne be,.v the 
bottom wire where p'ckers ormen pass them 
b . If the raspberry horntail problem becomes 
sciiCus, it may be necessary to remove the 
infested canes. For control, see Leaflet. 2519, 

Raspberry Horntai' Control 9nz Boysenbertries. 

What Damage IDo C'atworms Cause? 

There ir: two types of cutwvorms. One attacks 
only ohlilie berries in the spring. It eats a 
small portion of the friting stem on w'lich 
buds alread,, are formed, causing the steni to 
wilt and fall off. Since damai;e to the olallic 
has been quite he;vN in the past, watch 'or 
the first signs of this cutworm and control it. 

The other type f cutworm appears around 
lhe first of September. It feeds on the grow-
ing points and tlndcer young leaves of ,lallies 
and boysenberries. Control is not recom-
mended unless thc damage is heavy enough to 
cause excessive ktcral growth or empty spots 
(windows) to b1 fillcd in. I'his recommenda-
tion is madc because the portion of the vine 
,in which this cutworm feeds general'y is 
removed durin~. winter pruning, 

Is Omnivorous Leaf Roller a Problem on 

Yes, just as in other crops the omnivorous leaf 
roller in recent \,ears has become one of the 

9(1 

most serious pests occurring in major 

bushberry-growing areas in California and 

Oregon. The lara of the omnivorous leaf 
itsroller feeds inside tie berry so that 

p:esence is not n-v!ed until harvest time when 
it is too late foi control. Insecticides now
available will control omnivorous leaf roller 

wfien properly applied. Check with a pest 

cont7ol advisor or a farm advisor for these 
materials and their proper application timing. 

DISEASES 

Verticillium wilt, the worst disease of boysi
beries, is a killer. Other diseases which 
weaken the plant znd cause reduced yield are 
crown gall, cane ani leaf spot, ad powdery 
mildew. 

What Are the Eymptoms of Verticilliim Wilt? 

The fruiting canes die Just as the fruit starts to 
mature in June orJuly. New grcwth ,enerally 
is not affected until the foliowing year. The 
canes often take on a bluish-black cast, 
especially whcn seriously infected. A severe 
infection on newly planted fields will kill the 
plants the first year. 

The only known cure for Verticillium is pre
plant fumigation-a very expensive treatment 
-avoid soils hosting this fungus. Breaks 
resulting from rough handling of the vines 
during tcellising may cause the canes to wilt 
and die. In some years such breaks do not 
heal and cause growe s concern because of the 
resemblance to wilt. 

What is Crown Gall? 
Crown gall is a bacteriad disease caused by an 
organism present in many soils. It usually 
enters the plant th:ough a wound. This is 
another reason to reduce cultivations and to 
avoid tillage close to the crown of the plant. 
Often the galls do not protrude through the 

surface of the soil and can be detected onl 
by digging around the base of plants showing 
reduced vigor. The disease occasionally kills 



plants, but a new plant put into the skip will 
not become infected with crown gal. Remove 
and burn as much as possible of the diseased 
plant before replanting. 

What Causes Spots on Leaves and Canes? 

Small red-bordered spots on the leaves and 
canes are caused by Septoria cane and leaf 
spot disease. In wet winters this disease can 
greatly reduce the vigor or the vines. To aid in 
its control, apply copper or zineb sprays in 
the fall. In the coastal areas, two or more 
sprays may be needed, 

Anthracnose cane and leaf spot, which has 
similar symptoms, is quite serious in the 
Northwest; however, it rarely occurs in 
California. 

What is Dieback and Delayed Foliation? 

Dieback is a name applied to the wilting and 
dying back of car.es and laterals at the tips 
early in the spring, as the first leaves are 
unfolding. It is associated with delayed folia
tion (delayed leafing out). It is not to be 
confused with Verticillium wilt, which occurs 
in June orJuly. The cause of this disorder has 
not yet been determined, although it mav be 
associatcd with seasonal climatic factors. 
Dieback was quite severe in the early springs 
of 1948, 1955, 1957, and 1964, each pre-
ceded by atong, mild fall; followed by a very 
cold winter. 

Three reasons are offercd for the associated 
delay in leafing out: (1) there may have been 
freezing injury; (2) winter drought may !'-avc 
weakened the vines; (3) there may have bccn 
insufficient chilling. 

There ir no control for dieback, although 
some evidence indicates that heavily manured 
fields are affected less severely. There is also 
evidence that late fall and winter irrigations 
can reduce dieback. The benefits derived from 
the manure may be associated with moisture 
because the organic matter in the manure 

increases the moisture retention in the soil. 

What Causes Vines To Be Stunted, With 
Orange-Tinted Leaves? 

Anything that adversely affects the growth of 
the vine will bring about tiis symptom. It is 
generaily believed to be a sign of nutritional 
deficiency, and app-rently any deficiency will 
cause it. It also appears infields where there is 
poor water penetration and waterlogging on 
the soii. I3 some ir.stanccs, heavy applications
of manure help to correct the condition. It is 
not known whether this correction is theresult of improved water penetrationrsl fipoe ae eerto 
generally following heavy applications of 
manure, or the result of a minor element 
:upplied by the manure, or both. 

What Can Be Done About Powder Mildew? 
If a field has a history or powdery mildew, 
light applications of sulfur dust should help 
prevent it. Do not apply sulfur after the 
berries start sizing, since a rcsidte om the fruit 
may cause itdarkening of4 the tin when 
canned. Processors stronfl }obJect to this. 
Once powdery mildew v-ts started, dust 
generally will not con'.rol it. In thi, case, 
apply a weak solution of' liquid lime sull'ur 
(2 gallons to 100 gallons of water) to inl'cicetl 
arcas only. The symptoms of powdery mildew 
are an upward curling of thc Icees atcccm
panicd )y a white, powdery growth on the 
undersides of the leaves. 
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SAMPI.E COSTS FOR PRODUCING BOYSENBERRIES IN STANISLAUS COUNTY, 1978
 
Based on a Yield of 10.000 Pounds Per Acre
 

8 Rows per acre, Avg. 430' pe! row
 

All Values Are Rounded to the Nearest Dollar
 

Sample Costs 

Per Per 

Prt.-Harvem Cash .osis: 
Prune, put up train, pin back $ 800.00 

Fertilizer application 20.00 

Fertilizer material 120.00 

Spray application 55.00 

Spray anzteri~al (an vary quite considerably) 75.00 

Hoc and weed control 60.00 

Cultivate (irrigation prep.) 120.00 

Irrigation labor 40.00 

Irrigation water (Stanislaus Co. Irrig. Dist.) 4.00 

Miscellaneous labor 20.00 

Miscellaneous material 35.00 

County taxes ($350 @ S7.65 per S100) 6% 100.00 

Office. car, int. on operating cap., etc. 208.00 

Repairs 70.00 

Tad Pre-Harvest Cash Costs $1,727.00 $17.27 

Harvesting Costs: 
Picking, checking, supervision. etc. $1,800.00 $18.00 

Hauling 100.00 1.00 

Harvest overhead 40.00 .40 

Total Harvesting $1,940.00 $19.40 

Total Cash Costs (excludes rnt) $3.667.00 $36.67 

Depreciation: 
Vines: original cost - S2094 - 6 yr. life $ 349.00
 

Irrigation faci;ities: S1410 cost - 20 yr. life 7.00
 

Buildings: $80 cost- 20 yr. life 4.00
 

Equipment: $280 co. - 10 yr. life 21.00
 

Total Depreciation S 381.00 $ 3.81 

Interest on Invesument @ 8%: 
Vines: on 1/ cost ($1047) $ 84.00 

Irrigation facilities: on cost ($70) 6.00 

Buildings: on 'Acost ($40) 3.00 

Equipment: on 'Acost ($140) 1.00 

Land: (u, $4.500 360.00 

Total Interent on Investment $ 464.00 $ 4.64 

Total Cost of Production $4,512.00 

Coa per Hundredweight at Varying Yields 

Yield. pounds per acre 6,000 8,000 10,000 12.000 

Total cost per I(X) $63.00 $52.00 $45.00 $41.00 
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CONTENTS 	 Controlling 
Diseases of Raspberries 

Page 	 Page and Blackberries 
Raspberry diseases ........... 3 Verticillium wilt ........... 10
 

M osaic ................... 3 Crown gall ................ 10
 
Leaf curl .................. 4 Blackberry diseases ........... 11
 

Ringspot .................. 5 Sterility ................... II The most effective control meas- Mosaic also causes progressive
 

Anthracnose ............... 5 Anthracnose ............... II ures for raspberry and blackberry stunting of canes. New growth from
 

Cane blight ............... 6 Orange rust ............... 13 diseases are those taken before the mosaic-infected raspberries is shorter
 

Powdery mildew ........... 6 Rosette ................... 14 diseases become serious. Cultivars than growth of preceding seasons.
 

Fruit rots ................. 7 Leaf and cane spot ......... 15 adapted to a locality and resistant to On black and purple raspberries,
 
the major diseases should be planted, the tips of young canes may bend.Leaf spot ................. 8 Crown gall ................ 15 

Orange rust ............... 8 Nematodes .................. 16 if available. Plants certified as being turn black, and die. 

Spur blight ................ 10 Use of pesticides ............. 18 substantially disease free by a State Berries on badly infected canes are 
plant inspection service should be dry, seedy, or crumbly, and often 

used. worthless. 
Cultural practices that promote 

vigorous growth are also important 
in growing healthy raspberries and 
blackberries. 

On January 24, 1978, four USDA agencies-Agricultural Research Service 
(ARS), Cooperative State Research Service (CSRS), Ext.ension Service (ES), RASPBERRY DISEASES
and the National Agricultural Library (NAL)-merged to become a new 

organization, the Science and Education Administration (SEA), U.S. 
Department of Agriculture. Mosaic 

This publication was prepared by the Science and Education Adminis
tration's Federal Research staff, which was formerly the Agricultural Research Raspberry mosaic, a virus disease 

widespread except on the PacificService. 
coast, causes more severe damage on
 
black and purple raspberries than on .
 

red raspberries.
 
Leaves on mosaic-infected canes 

show large, green blisters (fig. I). 
Leaf tissue around the blisters turns 
yellowish. The leaves are abnormally 

small and sometimes deformed. 
Figure I.-Red raspberry leave' affected %ith

Leaves that develop in hot weather
Revised October 1978 	 show only faint symptoms or none at mosaic. Curled leaves have large. green .. ..Washington, D.C. 

blisters.all. 
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Control. -If available, plant 
State-certified raspberries that have 
been found to be free from the 
mosaic viruses. Do not plant healthy 
raspberries near diseased plants. In 
areas like the Eastern United States 
where mosaic is common and spreads 
rapidly, do no! plant red raspberries 
near black raspberries, even when 
)-,th are disease free. 

Remose and burn diseased rasp-
berries: raspberries that leaf out late 
in spring are likely to be diseased, 
Certain leaf-feeding aphids spread 
mosaic rapidl. 

Remove wild raspberries and 
blackberries from the vicinity ofculti-
vated raspberries. 

Parathion. diaiinon, or malathion 
may be used to reduce the number of 
virus-carrying aphids on raspberries 
but will not protect plants from 
infection because insecticides on the 

=plant do not act fast enough to 
prevent aphids from transmitting 
mosaic viruses. Follow directions and 
precautions on the insecticide !abel. 
Do not use parathion in the home 
garden. Parathion is highly toxic and 
may be fatal if swallowed, inhaled, or 
absorbed through the skin. This 
material should be applied only by 
persons who are familia- with its 
ha7ards and who wil1 assume full 
responsibility for proper use and 
comply with all the precautions on 
the labels 

Leaf Curl 

Raspberry leaf curl is a virus 
disease that occurs most frequently in 
the Mountain States and from 
Minnesota east into the New England 
States. 

Leaves on canes infected with leaf 
curl are rounded and curled. Tissue 

between veins of leaves is arched 
upward (fig. 2). 

New canes are dwarfed and, each 
,ear, get shorter. Ihe canes ate yel-
lowish at emergence, but they soon 
da'rken. become stiff and brittle, and 
frequently do not branch. As the 
disease progresses on black rasp-
berries. cane will not bend tc root at 
the tips. 

Symptoms often appear on a 
single cane during a growing season 
and may not spreaid to other canes 
until the following season. 

After a cane shows leaf symptoms, 
its fruit usually is worthless for 
marketing. 

Lcaf curl viruses are spread by cer-
lain small leaf-feeding aphids. 

Control- Use control measures 
recommended for raspberry mosaic. 

,?,. 

,,noticeable 

*1 

BN-22634 
Figure 2. 1eat curl on red raspberry. 

CAhUIOf\ 

if pesticides are handled or 
applied improperly, or if unused 
parts are disposed of improperly, 
they may be injurious to humans, 
domestic animals, desirable plants, 
and pollinating insects, fish, or other 
wildlife, and may contaminate water 

supplies. Use pesticides only when
needed and handle them with care. 
Follow the directions and heed all 
precautions on the container label, 

Ringspot 

Ringspot is a widespread virus 
disease that occurs in the major red 
raspberry-producing areas of the 
Pacific Coast and in the Northeastern 
United States. 

In the spring a few leaves on 
recently infected --d raspberry plants 
may show pale green rings that dis-
appear as canes mature. Infected 
plants grow slowcr than normal, and 
become weak. Infected canes dieback 
in the most susceptible cultivars oc' 
fruit may be crumbly in other culti-
vars. Certain cu!tisars show no 

damage when infected. 
Ringzpot in red raspberries is 

caused by tomato ringspot virus. 
Tomato ringspot virus occurs in 

imany hosts, including weeds, aid is 
spread through the soil by the dagger 
nematodes (Certain Xip;Pinema spe-

cies)
Control.-Plant stock certified to 

be free from iomato ringspot virus on 

land that is free from Xiphinema spe
cies. See section on control of nema
todes. 

Anthr cnosel 

Anthracnose is a fungus disease 
that causes severe damage on black
berries and black and purple rasp
berries throughout the United States. 
Although common on ,ed rasp
berries, anthracnose does not 

seriously affect red raspberries.
Infected canes first show light

grayish spots about 1/8 inch in 
diameter. As the disease prgresses, 

sborders centers (rig. 3).and ash-gray 
Badly infected canes may be girdled 
or crac ted. 
o nhrace ss 
the leaves of raperries but it rarely 

defoliates the plants. Spots about 
1/ 16 inch in diameter appear on 
infected leaves. ihe spots have light
gray centers and purple margins. Leaf 
tissue that is infected with anthrac
nose may drop out, causing holes in 
the leaves. 

Berries on canes infected with 
anthracnose ripen abnormally and 
fruit stems frequently are girdled. 

Conrro!.-Choose a planting site 
that has good air drainage. Plan, 
anthracnose-free raspberries. After 
planting black raspberries cut off the 
protruding canes (handles) at ground 
level. 

Make two or three applications of 

fungicides as follows: For the first 
application, apply lime sulfur (I part 
of active ingredient to 10 parts of 

water) in early spring when leaf buds 
begin to open and new leaves are 

exposed 1/2 to 3/4 inch. 

'Causcd by Elsmoe vrncFa 
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BN-22643 
I ,opure I nlAck rapherrN cane showing 

, %r,,lh,n , 4,anlh arn, ,.e .pols have a~h-

9-" ce"wcr, sd purple h,,rde,, 

Makebud secnr and ncaln hesflower bud% ap~pear and new canes 

are about 6 inches high. If anthrac-
noseis evee,nose is severe, make a third applica-

lin after petals fall when new canes 
are 12 to 15 inches high. 

at 1 5 potinds. of active ingredient perat I galon, of water for the second 
and third applicationsr 

Irn tohmak fungicide applications 

before anticipated periods of rainy 
x'eather. and thoroughly cover the 

raspherries ssith lungicide. 

After harvest, remove and burn 
fruiting canes and new canes that are 
badly infected. 

Thin out healthy canes to allow 
good air drainage and keep rows free 
from weeds. 

Remove wild raspberries and 
blackberries from fence rows and 
uncultivated land adjoining cultivated 
raspberries. 

Cane Blight2 

Cane blight is a widespread fungus 
disease that enters raspberry canes 
only through wounds in the canes. 
Pruning wounds are frequently 
attacked by caneDark-brown blight.cankers appear on 

wounds and extend down the cane or 

encircle it (fig. 4). Lateral shoots of 
infected fruiting canes wilt and die in 

warm weather 
warm weather. Infected canes turn
grayish in summer. 

Control.-f possible, prune rasp-
berries at least 3 days before an 
anticipated rain. Remove and burn 
infected canes, and keep rows free 
from weeds. 

Po wdery Mldew 3 

Powdery mildew occurs on suscep-
tible raspberries and blackberrieswherverthenjetederation 
wherever they are grown. Infected 
ealsy bthfe oer milewhithmealy growth of the powdery mildew 

fungus causing twisting and dwarfing 
orPuyallupof ihe leaves- or the whitish mildew 

may not be apparent and the leaves 
may show mottled watersoaked 
spots.to 
become long and spindly (rattailed)and shoot growth can be dwarfed in 

2Caused by Lepo.sphaeriarrnioth'rium 
'(au-cd by Sphaerothrrc humuli. 

.. open in spring. Apply benomyl, 3/8 
pound of active ingredient per acre, 

. or dinocap, 3 ounces cf active 
ingredient in 100 to 200 gallons of 
water at the onset of blossoming 2nd 
at weekly intervals thereafter as need
ed but not closer than within 3 or 21 
days of harvest, respectively. Wet

table sulfur sprays (4 to 6 pounds in 
100 gallons of water) may also be 
used to control powdery mildew 
when it appears, but both sulfur and 
dinocap sprays may burn the plants 
in hut v.eather. 

.ruit RoIs4 

. .
Drbw ckraern Fruit rots are widespread anc 

•"--* develop fastest on overripe anc 

'.4rea rs 
-Warm, wet weaher at harves

IWarmedweteseaurher ' at harves 
. ;, favors the development of fruit rots.

' ,+'+, , ' 
grais in sum Gray mold fruit rot (fig. 6) i: 

.. caused by Botrytis cincrea and is tht 
most common fruit rot of raspberri c! 

. and blackberries in the field. 
Control.-Pick only sound, firr 

BN-226,2 berries and handle them carefully t( 
Figure 4.--Raspberry cane affected with cane avoid them. Pick they art

blight. (Courtesy of Michigan Agricultural early in the morning when 

Experim ent Station.)co l 

cool. 
ar gron. Store(320raspberriesto 400 F)unor. rif refrigrefrig 

severe cases. Fruit may occasionally geration is not available, in a placi
bemildewinfected with the whitish powdery that is shady andgrowth. Latham andiFniiesry i well ventilatednrdcnfuI mile rwth. Lahas ana Fungicide sprays aid in reducing frut 

red raspberry cultivars are rots but are no substitute for frc very susceptible (Fig. 5). quert, thorough pickings and carefuControL-Use wide plant spacing handling. Captan ( pounda of acliv, 
tonlow go d dan so ha 

allow good air drainage so that ingredicnt per 100 gallons of water 
plants can dry out fast after rain. may be used for this purpose durinAlso avoid susceptible cultivars in the period of fruit ripening an(
 
fields where powdery mildew is a harvesting.
 
major problem. Use three to four
 

applications of lime sulfur spray (10 
gallons of liquid lime sulfur in 90 gal- 4Caused by Alternaria 5pp. 
Ions of water) when leaves begin to %pp.. (ladosporium spp . and &,griItgs rinerrr 

http:spots.to
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1 5 V'odcr% mlde' en red raspberry tea.es Note the light discolored areas and the 

curled margins (After Fulton. 1960) 

Tiny greenish-black spots develop 
on the upper surfaces of infected 
leaves. As the leaves mature, the 

spots turn gray. Infected leaf tissue 
may drop out and cause holes in the 
leaves. Badly infected leaves fall 
prematurely. 

Control.- Remove and burn fruit
ing canes after harvest. Thin out 
healthy canes to allow good air drain
age, and keep rows free from weeds. 

Apply sprays recommended for 
anthracnose. 

HN. 22641 

I t'ur '.;rfa luitt rot on red rasp; mold 

bctr' Orange Rust6 

Leaf Spots Orange rust is a fungus disease 
that attacks blackberries and black 

Leal spot is a fungus disease that and purple raspberries throughout 
attacks blackberries and raspberries the United States, but it is most com
throughout the United States, but it mon in the northeastern part of the 
is most prevalent in the southeastern country. Orange rust does not attack 
part of the country. red raspberrie. 

'(ai'cd h' s'haccrdtrla ruhl -(-auscd b% Gi ninocrona petk ina. 

After entering a plant. this the canes are th:;roughly infected and 
organism spreads throughout the wil! not blossom the following car. 
entire plant. Control.--Plant rust-free rasp-

New canes that are infected with berries. Remove and burn raspberries 
orange rust are weak and spindly, that show symptoms of orange rust in 
and they lack spines. spring. Remove wild black rasp-

Infected leaves are abnormally berries and blackberries from the 
small and yellowish. Blisterlike vicinity of cultivated raspberries. 
pustules, which shed reddish-orange Thin out healthy canes to allow 
spores, develop on the undersides of good air drainage, and keep rows free 
infected leaves (fig. 7). from weeds. Fungicide sprays and 

Symptoms on upper leaves dis- pruning are ineffective for control of 

appear toward the end of June, but orange rust. 

Figure 7. Orange rust on black raspberry. Blisierlike rutu;e are on underside' of leaves 



Spur Blight' 	 I.Spu, blight is a fungus disease th a t -i'"._X 

severely damages red raspberries 	 in 

the northern part of the United 1 
1 

States. 
Brown or purple spots appear at 


buds along infected canes (fig. 8). Tis-

sue around the buds darken and
 
shrivel. Such canes fail to branch
 

and, consequently. do not produce
 
fruit. Buds near ground level are 

affected more than buds that develop
 

higher on the canes.
 
L.eaves on diseased fruiting canes
 

fall prematurely; the canes dry out
 

and may crack.
 
Control.-Apply sprays recom- Figure 9 Red raspberry canes showing spur 

mended for anthracnose, 	but delay blight. Infected tisue is brown or purple. 

Make the (Courtesy of Michigan Agriculturalfirst application 7 days. 

second application when canes are 9 Experiment Station.) 


or 10 inches high; and 14 days later,
 
make the third application, least 3 years before planting rasp-


In early spring, remove and burn berries in soils that have grown 
- infected canes. potatoes, tomatoes, peppers, or egg-

plants. Remove and burn diseased 

Vertlcilllium Wilt$ plants. Foliage applications of fungi
cides are ineffective for control of 

Verticillium wilt of raspberries is a Verticillium wilt. 

spredin-bo e nusseae thalf of the 

and along the Pacific Crown Gall 5 

Crown a bactrial disease of 
United States 
Unit. It is particularly damaging to gall, 

black raspberries, 	 b raspberries,iesoccurscoast. prrns. 	 blackberries andand rab of 

ieaes on infected fruting canes throughout the United States. 

(fig 9) turn yellow, gradual!y wither, On black and purple raspberries, 

and fall. These symptoms begin 	on wartlike growths first appear on 
thethe anesofof infectednietedplansplantsontnueup(Fig.(ig.I0) Asthatowe levesand 10). Ashethe lower leaves and continue up canes 

blue and the galls enlarge, the diseased canes canes until the canes turn 
gradually 	 rcr)ouadpoueeresSterilityie 	 and produce berriesgaulydie. 	 crack, dry out, 

that are small and seedy. On infectedControl.-Plant wilt-free rasp-
berres n rd Rtat 	 artikegrothsdiseaserap-ceansoi. rspbrris,

berries in clean soil. Rotate rasp- red raspberries, wartlike growths 

berries with other cropsr but wait at occur just below the soil level on 

'('auxed h , I),diella applanata 

'( auwrd by Iertcilhum albo-atrurn 'Caused by Agrobarterium turnefaciens. 

. ." ., , . , ,',".; :...... 
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Figure 9.--Black raspberry plant affected with Verticillium wilt. (Courtesy of Michiftan Agricul

tural Experiment Station.) 

Control.--Plant gall-free rasp- Control.-Remove and burn 

berries in clean soil. Wait 2 or 3 years blackberries that fail to set fruit; dig 

before replanting raspberries in 	 up roots to prevent new shoots from 
appearing. Plant only State-certifiedlocations where gall occurred. 

Dig up and burn diseased plants. blackberries that were propagated 

Dorating.not injure plants when culti- from fruitful stock. 

Anthracnosel0
 

BLACKBERRY DISEASES
 
Anthracnose is a fungus diseaseattacks both raspberries 	and 

black berries ndSerility 
blackberries thesymptom 	 but on theisSeityblackberriesa of a virus 	 States, throughout United 

s the-ut of blackberr seyisa s 
that occurs in .ifl blackberry- disease is most severe in the 

growing areas of the United States. southeastern part of the country. 
Infected blackberries usually grow Infected canes first show small 

more vigorously than healthy black- purplish spots that are about 1/8 inch 
berries, but they either fail to set fruit 
or produce misshapen berries (fig. 

1 1). 	 '"Caucd by .LrnitrVent'ta 



in diameter. As the disease Infected leaves first show tiny 
progresses, the spots enlarge and purple spots. The spots gradually run 
develop light-gray centers and brown- together and turn white; the spotted 
ish borders. Badly infected canes dry tissue may drop out, causing holes in r 
out and crack. the leaves. 

I.IL 

1:1%2204a 

Figure I I t3Iackhmrrcs at right a~rc infected with sicrilit) 'arus. those at tell arc normda 

t~nInfected berries are abnormally late July or in early August when 
Small and scabby. their upper leaves do not shos rust 

Control.-Use control measures symptoms. The canes are still 
recommended for anthracnose on diseased, however, and will not bear 
raspberries, fruit the following year. 

Control.-Plant rust-free black-
Orange Rust' berries; do not propagate cutiings 

Orange rust, a fungus disease, is from diseased plants 

common on raspberries and black- Remose wild blackberries-and 
b,:rries throughout the United States. wild black raspberries from the vicin-

Leaves of infected canes turn yel- ity of cultivated blackberries 
lowish soon after they unfold in Remove blackberries that show 
spring. As the disease progresses, symptoms of orange rust. dig tip 
undersides of the leaves show orange roots to prevent new shoots from 

blisterlike pustules, which release appearing. However, if rust symp
spores. toms appear in late August or 

Infected canes are spindly and September. do not remove the plants, 
clustered. Young canes that are because the symptoms are caused by 

BN-22641 diseased may appear to recover in relatively harmless leaf rusts that 

ti Ii 'Ille rasithcry canes howing galls on the canes caused by 
bC.Luscd by LGainnmotiia pe(kiatnd 

commonly develop on old blackbrry
leaves. 



Rosette1 2 Illinois and southward. Short, 
broomlike growths emerge along 

Rosette, or double blossom, is a infected canes (fig. 12). Flower buds 
fungus disease that attacks black- are larger, coarser, and redder than 
berries mainly from New Jersey to usual. Petals are wrinkled and 

twisted. Blossoms on infected canes 
':('ucd b) (ert tn,,,etarub,. fail to form fruit. 

, . .,, .. .C 

<_ .Crown 

I-,gurt: 12 R.a.ctic on blacklbrry shoawing broomlike growths. BN-22640 

Control.-Remove wild black
berries from the vicinity of cultivated 
blackberries. 

In Delaware and regions south
ward, cut all canes close to the 
ground after harvest and burn them. 
In northern regions, cut fruiting 

canes close to the ground after 
harvest and burn them; handpick and 
burn infected blossoms in spring or 
make weekly applications of 
benomyl, 1/2 pound of active 
ingredier~t per WO0 galtons of water 
during the flowering period, starting 
when the infected flowers open. 

Leaf and Cane Spot" 

Leaf and cane spot, a fungus 
disease of raspberriez and black
berries, is common in the South
eastern States and in the Pacific 
Northwest. 

Spots with whitish centers and 
brown or purple borders show on 
infected leaves (fig. 13) and canes. If 
the disease is severe, leaves fall 
prematurely and canes suffer winter 
injury, 

Controi.-Remove and burn 
infected canes after harvest. In 
Southern Sta:es, apply sprays 
recommended for anthracnose on 
raspberries. In the Pacific Northwest, 
fall spraying for leaf and cane spot 
with bordeaux mixture (8-8-100) or 

fixed copper (4 pounds active 
ingredient plus I quart of superior 
type soil per I1 gilons of water) is ..recommended, 

CrwnG-1 4 
4ro w n G a ll 

gall, a bacterial disease of 
raspberries and blackberries, is 

')Caused by Septoria rub. 

"'Causcd b) ,4grobactertrn tunefacen. 

[ 
i. 

B22 3 
Figure 13. Blackberry leaves shuwAng leal 

and cane ipot. Spou havc uh,,ih cicrs 
and brown or purple borders 

distributed throughout the United 
States. It is responsible for large 
losses of salable nursery stock in both 
crops. 

Waillike growths (galls) appear on 
the roots and crrwns of infected 
plants (fig. 14). Galls vary in size 
from that of a pinhead to several 

inches in diameter. 
The above-ground parts of 

severely infected plants ma) be 
stunted. Fhe disease organisms enter 
the plants only through wounds and 
growth cracks that are below ground 

level or slightly above it. 

Control.--Plant gall-free rasp
berries and blackberries in clean hoil 

Wait 2 or 3 years betore plantingthem in locations where cron gall 
occurred. Soils that have gro%,n rasp
berries, blackberries, grapes. and tree 

fruits are likely to be infested i4ith 
crown gall. 

Dig up and burn diseased plants
Do not injure plants when culti

vating. 
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BN-22632
Figurf 14. Blackberry roots showing crown 

galls 

NEMATODES 


Raspbcrriis and blackberries are 
-J subject to attack by a number of 

nematode spceies. The most dam-
aging types are root-lesion (Pra-
tylenchus spp.) and dagger (Xi-
phinema spp.) nematodes. Pin 
(Paratylenchus spp.) nematodes often 
occur in raspberry and blackberry 
plantings in high populations but 
good evaluations of the damage theyactually cause air lacking. 

rneatods round in rasp-
Otherrand es i rasp-berries and blackberries that may be 

locally important are root-knot
locllyimprtat ae rot-notbest 
(Meloidogyne spp.). spiral (Helicoty-
lenchus spp.), and ring (Crycone
moides spp.) nematodes. Nematode 
attacks on plant roots often increase 
the severity of other soil-borne plant 
diseases, especially root rots and Ver-
ticillium will. 

Nematode damage is indicated by
spindly stands, small canes, and 
reduced fruit size and yields. The root 
systems of severely injured plants will 
often have galls and be rotted, 
matted, or reduced in quantity, 

diseases, and insect pests should be 
used for nursery plantings, 

The rates of application of these 
chemicals vary depending on types of 
formulations, uscs, and methods of 

application. For specific materials 
and dosage recommendations for 
your area, contact your coupty agri
cultural agent and follow 
manufacturers' label directions. 

particularly the smaller roots. The 
foliage may turn yellow and early leaf 
drop may occur especially during dry 
w--ather. 

ControL.-Clean nursery stock 

clean soil are the basicrequirements f'r nematode control inand blackberries. 

Resistant cultivars are unavailable 
and satisfactory rotation 
have not been developed. 

programs 
Chemical 

control of nematodes infecting estab-
lished plantings is useful only in cer
tain regions of the country. 

Fields to be used fo raspberry or 
blackberry nursery propagation
should be tested for the presence of 
harmful nematodes before planting. 
Usually your county agricultural 
agent can arrange for such tests. The 
ground should be fumigated if these 
tests show a sufficient number of 
harmful nematodes. 

Chemical treatments for the 
control of nematodes arc best applied 
tonthol byne tois You ms e 
to the soil byinjectio;. You may use 
dichloropropne, mcthyl bromide,dichloropropane-dichloropenemixtures, or formulations containing 
these mixtures and other soil 
pesticides such as chloropicrin and 

methyl isothiocyante. Treatments aremade in warm, moist, well
cultivated soil. 

You should allow at least one 
month to elapse between the time of 
fumigation and transplanting. Only 
the highest quality plants known to 
be free from nematodes, viruses, 
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EB 0847. 

DISEASE AND INSECT
 
CONTROL GUIDE
 

Minimum
 
Days Be.


Disea or Insect Amount of tween Lat 
and Relative Pesticide Formulation Applicartion
Occurrence (use one) Per Acre and Harvest Remarks 

PREPLANT TREATMENT 

Nematodes 
(occasional) 

DD 
or Telone 

Follow menu-
facturer's direc-

Preplant only Have nematode analysis made and base 
fumigation on results. It is best to fumi. 

or Vidden D 
or Vorex 

tions gate in late summer or early fall before 
anticipated planting in spring. 

Strawberry r&,t 
weevil 

chlordane'* 50 lb of 70% 
granular 

Preplant only Work into upper 6 inhes of soil. Should 
give several years protection. 

Black vine or 
weevil 

Rough strawberry 
root weevil 
(occasional) 

heptachlor* ° 2 gal of 2 EC Preplant only Apply to soil in 25.50 gal water per acre 
for uniform covercge. Incorporate by 
discing or rotary tillage. Should control 

weevils for several years. 

Woods weevil There are no registered materials 
Obscure root available that can be applied as a 

weevil preplant or prebloom treatment. 
(occasional) 

ESTABLISHED PLANTINGS 
Prebloom Period 

Dryberry miteA dicofol 1 1/2 qt of See remarks Apply Kelthane in 100 gal water per
(rare) (Kelthane) 18 1/2% EC acre in delayed-dormant period and 

1 1/2 lb of 35% repeat if needed. 
or WP 

lime-sulfur Follow manufac- See remarks Apply dormant spray in late winter when 
turer's directions buds begin to swell. Apply delaV.-d. 
for dormant or dormant when blossom buds are out but 
delaved-dormant are still tightly closed. 
rates. 

Powdery mildew lime-sulfur Follow manufac- See remarks Apply dormant spray in late winter when 
(rare) turer'%directions buds begin to swell. If anthracnose is 

Spur blight for dormant spray. sevire, apply just before bloom at manu
(common)I- ftjcturer. delayed-dormant rate. 

Cane blight 
(occasional)-

Anthracnose 
(ocasional) 

10)0 



Disease or Insect 
and Relative 
Occurrence 

Spur blight 
(common) 

Anthracnose 
(occasional) 

Strawberr root 
veevil 

Black vine 
weevil 

Rough strawberry 
root weevil 
(occasional) 

Orange tortrix 
and other 
leafrollers 
(common) 

Western raspberry 
fruitmorm 
(occasional) 

Leafrollers 
(common) -

Pesticide 
(use one) 

captan plus 

spreader-

sticker 

heptachlor °*  

azinphos-
methyl 
(Guthion) 

diazinon 

methoxychlor 

EB 0847 

CONTROL GUIDE (continued) 

Minimum 
Days Be.-

Amount of twen L.wt 
Formuation Application 
Per Acre and Harvest 

Follow manu- 0 
facturer's direc-
tions 

1/2 gal of 2 EC Prebloom 
only 

1 pt of 2 EC 14 
1/2 lb of 50%WP 

1 qt of 4 EC 7 
2 lb of 50% WP 

Bloom and Harvest Periods 

50% WP 14 

]()
 

Rmerks 

Apply just before bloom. Repeat applica. 
tion in 10 to 14 days if severely diseased. 

Concentrate spr'y in crown area of plants 
just prior to bloom. Not needed If pre
plant treatment used within 3 to 4 years, 
or if no notching of leaves was seen 
during the previous summer. 

Apply only if larvae are present. Apply 
in 200 gal water per acre. 

Apply Guthion two tines, once on 
May 1 and once on May 15. These dates 
are based on an estimated first-bloom 
date of May 20, so if bloom begins 
earlier or later in your area, adjust spray 
date proportionately. 

Highly toxic to bees-do not apply if 
blossoms are present. 

Apply in 100 gal water per acre when 
bloom buds separate and again just before 
blossoms appear. Apply only if beetles 
are present. Do not apply to bloom
highly toxic to bees. Also controls leaf
rollers. 

Apply 3 1/2 lb per acre in sufficient 
water to thoroughly cover foliage and 
fruit, at least 100 gal. Begin applying 
when small larvae are present and ripeat 
as necessary on 10-14 day schedule. 
Apply in late evening to avoid bee poison
ing. 
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CONTROL GUIDE (continued) 

Minimum 
Days Be.-

Disease or Insect Amount of twsen Lot 
and Relative Pasdcide Formulation Application 
Occurrence iule one) Per amt* and Harvest Remarks 

Fruit rot ca- ran Follow menu- 0 Apply first spray during the bloom period 
(occasional- facturer's direc- (10% bloom) and again 7 to 10 days later. 
common if tions Sprays may also be applied 3 to 6 days 
moist condi- or before harvest, at mid-harvest, and 8 to 
tions persist) 1l) days after second harvest application

if the weather is cool and damp. 

benomyl 3/4 lb of 50%WP 3 Apply at early bloom and full bloom, 
(Benlate) then at 14-day intervals as neded. 
or 

benumyl 3/4 lb of 50%WP 3 If benomyl Is used, make alternate sprays 
(Benlaste) with captan or use a tank mix of benomyl 
plus plus captan to help avoid buildup of 

captan Fcllow menu- benomyl-tolerant strain of fungus. 
facturer's direc
tions. 

Western raspberry rotenone 2 lb of 5% WP 1 Apply in 100 gal water per acre 7 days 
fruitworm after first bloom and repeat twice at 
(occasional) 10-day intervals. Do not use if diazinon 

was used prior to bloom unless beetles 
(adults of the fruitworm) are still sen in 
the field. 

Spider mites dicofol 1 1/2 qt of 18 1/2% 2 Apply in 100 gal water per acre. Apply 
(occasional- (Keithane) EC only If needed, which is rare before the 
common in 1 1/2 lb of 35% WP end of harvest. 
prolonged hot, 
dry weather) 

Obicure root malathion 2 qt of 5 EC Apply in 300 gal water per acre. Apply 
weevil to foliage. If blossoms are present, apply 
(occmional) of in late evening when bees are not foraging. 

Repeat if necessary. 

azinphos- 2 lb of 50 WP Apply only to the soil in the crown area. 
methyl Do not apply to foliage. Highly toxic 
(Guthion) to bees. 

It is best to apply these chemicals during 
the last half of June to kill adults before 
egg deposition begins. Apply only if the 
species has been identified as a problem 
in the field. 

]]]
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CONTROL GUIDE (continuedi 

Minimum 
Daya Be-

Diseae or Insect Amount of tween Lat 
end Relative Pesticide Formulation Application
Ocvurrence (use one) Per Acre and Harvast Remarks 

MACHINE.HARVESTED RASPBERRIES 

Aphids, leaf-
hoppers, gnats, 
and other insect 
contaminants 
(common) 

malathion 2.4 qt of 5 EC 1 Use as a spray in at least 100 gal of water 
per acre. Thorough coverage is important. 
Some insects, particularly large cut
worms, will not be adequately controlled 
by this material. 

Slugs 
(occasional) 

metaldehyde 
(bait for-

Follow manu-
facturer's instruc-

Scatter bait on soil surface around plants. 
Do not contaminate berries or foliage. 

mulation tions 
only) 

Note: Many insects, slugs, and spiders are shaken from plants in machine-picked berries and are potential contdminants
of berries going into trays. Correct adjustment of air-blast or vacuum-suction cleaner systems can lessen insect contami
nation of machine-picked berries. Careful timing of prabloom, before, and during harvest sprays will help diminish 
insect contamination. A high percentage of culls may occur from fruit rot. It is not practical to separate rotten berries 
once they are picked and in the trays. This means an adequate fungicide spray program (during bloom and preharvest) 
to control rot becomes more important than ever. 

Postharvest Period 

Spider mites (Same as in Make applications only if needed, which
(common) bloom and appears to be rarely in western Wash

harvest ington. After September 1, high popula
period) tion will not damage plant enough to 

affect yield the subsequent year. 

Crown borer diazinon 1qt of 4 EC See remarks Apply in 100 gal water per acre to 
(common) 2 lb of 50% WP bottom 3 feet of canes and to crownsbetween October 1 and March 1. October 

parathionD- i q? of 4 EC See remarks is the preferred month. 
4 lb of 25% WP 

Spur blight captan plus Follow manu- Apply immeeiately after harvest. 
(common) spreader- facturer's instruc

sticker tions 

EC-emulsifiable concentrate; WP-we-table powder (see page 2).
" Registraion of heptachlor and chlordane has been suspended for this use by EPA; however, existing stocks with 

these uses on the label can be used according to label directions. No substitute is registered for this use. 

Pest does not appear on product label. See explanation on page 1. 
A special local needs registration has been granted for this use in Washington under Section 24 (c), FIFRA. 
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SPRAY COMPATIBILITY (ABILITY TO MIX) CHART 
FOR FUNGICIDES AND INSECTICIDES 

It may be to your advantage to control several problems with one spray by combining several chemi
cals. Read the label and follow the manufacturer's directions when making these mixtures. This 
compatibility chart is provided to help you in preliminary planning only. Compatibilities can vary 
from those indicated on this chart because of change in solvents and emulsifying agents, etc. It is a 
good idea before making a tank mixture to mix the chemicals in a jar of water at approximately the 
recommended dilution rate and look for any reactions that would cause solids to form and separate 
oui of the solution. Some mixtures may create phytotoxicity problems (plant injury), so unless a label 
specifies otheiw,;,, either experiment on a few plants or avoid doing it. 

0 

B eC 
.l.2 X 

C 
75 

C 
X C C 

0 
0 .ccu (W- 0 N 0 

a: C -J 4 C) U.. 0 U U M 

Benlate Diaz0nonC CX C C 

Captan1 1 1 X 1 I 1 1 

Chlordane 1 C 

Diazinon C 

Methoyc0lo 2 2 1EFerbam X 

Guthion X 

Heptachlor 1 C 

Kelthane1 

Lime-Sulfur X X 2 X X X C X X 

Malathion X1 

Methoxychlor 2 11 

Parathion X1 

Rotenone X C 

Blank-Safe 
C-Caution 
X-sIncompaiible 
1-Use wettable or soluble 

powder forms 
2-Decomposes atter standing 

when mixed with water 
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WEED CONTROL GUIDE 

Most weeds in raspberry fields can be controlled with herbicides. Information about safe, effective use 
of the herbicides is on the label. Read it. Fai!ure to follow label directions is illegal besides causing 
possible crop damage or poor weed control. Among the factors that influence weed control are weed 
species present, stage of growth, soil moisture and texture, organic matter, and rainfall or irrigation.
This weed control guide is intended to help you obtain good weed control with maximum crop safety. 

Remember, herbicides are plant killers. The safety of the raspberry plants depends on applying the 
proper material at the correct time and rate of application. Weak, unhealthy, or cold-injured plznts
sometimes are damaged. Unusually wet, dry, or hot weather following application also may cause 
injury. Be careful. Adjust your herbicide program to meet your own particltar needs. 

Wettable Powder Precautions 

Many of the herbicides used for raspberries are wett. powders. They go into suspension, not 
solution. Therefore, constant agitation is required to keep them in suspension. Mechanical agitation
is better than hydraulic agitation. The line and nozzle strainers should be at least 50 mesh. Since wet
table powders are abrasive, sprayers should be re-calibrated frequently. 

Controlling Weeds Before Planting 

The best time to control perennial weeds isbefore planting. The land can be fallowed with or without 
herbicides, or it can be planted to a crop that allows the use of herbicides that will control perennial 
weeds. Examples of this method are corn with glyphosate (Roundup) and cereals with 2,4-D, MCPA, 
glyphosate, or dicamba (Banvel). Time and money spent to control perennial weeds before planting 
will prevent using more costly weed control methods during the establishment year. 

Controlling Wods During Establishment 

Be sure the raspberry roots are well covered and the soil settled around the plants before applying 
any herbicide. If weeds have germinated, hoe or cultivate before application. Rainfall or sprinkler
irrigation soon after application will greatly improve weed control. 

Rates of application are for total acre coverage. For band application, reduce the amount of herbicide 
applied per acre but keep the rate of application per square foot the same. Follow wettable powder 
precautions (see page 7). 

1. Napropamide (Devrinol) 4 pounds active ingredient (8 pounds of 50 W Devrinol) per acre. Can be 
applied within a few days of planting. 
Susceptible weeds. Annual bluegrass, barnyardgrass, wild oats, chickweed, common fiddleneck, 
knotweed, little mallow, purslane, common sowthistle, filaree, groundsel, lambsquarters, pineapple. 
weed, prickly lettuce, red root pigweed. 
Resistant weeds. Shepherdspurse, species of mustard, henbit, minerslettuce, black nightshade, 
smartweed, all established perennial weeds. 
Precautions. At least 1 inch of rainfall or irrigation within a week after application is necessary for 
weed control. Do not use on soils with over 10% organic matter. Do not apply more than once per 
season. 
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2. Diphenamid (Enide) 6 pounds active ingredient (6.66 pounds of 90 WP Enide) per acre within a few 
days after planting. 
Susceptible weeds. Annual grasses including annual bluegrass, ryegrass, bamyardgrass, foxtail, and 
crabgrass; common chickweed, corn spurry, redroot pigweed, mouseear chickweed, lambsquarters, 
smartweed, and knotweed. 
Resistant weeds. Mustard spp., wild radish, nightshade, and wild lettuce. 
Precautions. Moisture following application or shallow cultivation is necessary for effective weed 
control. 

3. 	Simazine (Princep) 1 pound active ingredient (1.25 pounds of 80 W Princep) per acre. 
Susceptible weeds. Annual bluegrass, chickweed, groundsel, lambsquarters, nightshade, redroot 
pigweed, mustard spp., and smartweed. 
Resistant weeds. All established perennial weeds, groundsel, triazine resistant biotypes of lmbs
quarters, and redroot pigweed. 
Precautions. Do not apply to loose, gravelly, or very sandy soils. This rate of application is marginal
for control of many weed species and it will remain effective for only 1.3 months. 

Controlling Weeds in Established Plantings 

The higher rates of application may be necessary during the early life of plantings to obtain good weed 
control. Later, after the weed population is decreased, reduce the rate of application to prevent 
buildup of the residual herbicides. Alternate the residu;6 herbicidas for one year to the next to prevent
buildup and to maintain better weed control. Reduce the rate of application in loose, gravelly, or very 
sandy soils. Late spring applications will often cause crop injury. Heavy stands of qusckgrass may
require two different herbicides during the same year to obtain complete control. The first gives 
partial control and makes the stand more susceptible to the second. Such a combination might be 
simazine at the high rate of application plus paraqUat during October followed by pronamide, or 
pronamide followed by dichlobenil 

Controlling Annual Weeds in Established Plantings 

1. Napropamide (Devrinol) 4 pounds active ingredient (8 pounds of 50 W Devrinol) per acre. Spring 
application to weed-free soil during March through May may be more practical.* 
Susceptible weeds. Annual bluegrass, barnyardgrass, wild oats, chickweed, common fiddleneck, 
knotweed, little mallow, purslane, common sowthistle, filaree, grcundsel, lambsquarters, pineapple
weed, prickly lettuce, red root pigweed. 
Resistant weeds. Shepnerdspurse, species of mustard, henbit, minerslettuce, black nightshade, 
smartweed, all established perennial weeds. 
Precautions. At least 1 inch of rainfall or irrigation within a week after application is necessary for 
weed control. Do not use on soils with over 10% organic matter. Do not apply more than once per 
season. Do not apply after new shoots have emerged. 

2. Simazine (Princep) 4 pounds active ingredien (5 pounds of 80 WPrinoep) per acre during October 
or November. 
2 pounds active ingredient (2.5 pounds of 80 W Princep) per acre during October or November and 
again in March or April. 
2 pounds active ingredient (2.5 pounds of 80 W Princep) per acre during March or April. 
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Susceptible weeds and resistant weeds are the same as lis. -r in ' Controlling Weeds During Establish
ment section."
 
Precautions. Reduce rate of application in very gravelly, sandy, or loose soiJs. The usual practice is
 
to use the above rates of application as product rather than as active ingredient.
 

3. 	Diuron (Karmex) 1.6 pounds active ingredient (2 pounds of 80 W Karmex) per acre during October 
or November and again in March or April. 
1.6 pounds active ingredient (2 pounds of 80 W Karmex) per acre during March or April.
 
Susceptible weeds. Annual grasses, com spurry, dogfennel, redroot pigweed, chickweed, fiddleneck,

shepherdspurse, wild buckwheat, smartweed, mustard spp., purslane, and lambsquarters.

Resistant weeds. Most perennial broadleaf weeds.
 

4. Terbacil (Sinbar) 0.9 to 1.6 pounds active ingredient (1 to 2 pounds of BOW Sinbar) per acre during
March through early April or October through November. Use the higher rate on fine soil types and 
on high organic soils. 
Susceptible weeds. Most annual and perennial weeds. 
Precautions. Do not use on sandy or gravely soils or on soils with less than 1%organic matter. Do 
not apply around weak plants. 

5. Paraquat (Paraquat CL) 1 pound active ingredient (0.5 gallons of 2 EC Paraquat CL) per acre plus
8 ounces non-ionic surfactant per 100 gallons during October through March. May becombined with 
napropamide, simazine or diuron for residual weed control. Fall application of the simazine-paraquat 
combination at the high rate to growing quackgrass will give partial control. 
Susceptible weeds. Will kill all top growth back to ground level. Does not kill perennial weeds, but
 
will delay their development.
 
Pre-autiona.Do not apply after new shoots emerge in th spring.
 

6. Dinoseb (Dow General, Premerge, Sinox General) 2.5 pounds active ingredient (0.5 gallon of 5 
pounds active ingredient Dow General) plus 2 gallon of Summer Spray oil in 50 or more gallon of 
water per acre. 
Susceptible weeds. Will kill all top growth back to ground level. Does not kill perennial weedr but 
will delay their development.

Precautions. Thorough coverage of weeds isnecessary. Use aF a directed spray and keep as much off
 
the crop as possible. Do not apply after shoots emerge in the spring.
 

Controlling Perennial Weeds in Established Plantings 

1. Pronamide (Kerb) 2 pounds active ingredient (4 pounds of 50 W Kerb) per acre during November. 
Susceptible weeds. Annual and perennial grasses including quackgrass. 
Resistant weeds. Most broadleaf weed species.
Precautions. Pronamide is root absorbed so the application must be followed by enough rainfall or 
irrigation to leach it into the root zone of the grass. Excessive rainfall after application may reduce 
effectiveness. 
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2. Dichlobenil (Casoron 4G) 4 pounds active ingredient (100 pounds of Casoron 4G) per acre durinDecember or January to cold, wet soil.
Susceptible weeds. Quackgrass, thistle, field horsetail, and most annual weed species.
Precautions. 
 Use the granular formulation only. The herbicide loses its effectiveness rapidly ifexposed to dry, warm conditions. On coarse, loose, or sandy soils reduce theactive ingredients (50 pounds of Casoron 4G) 
rate to 2 pounds

per acre. This rate is low for effective quackgrasscontrol but will control field horsetail and most annual weeds. 
Prepared by C. H. Shanks, entomologist, P.C. Crsndall, horticulturist, Southwestern Washington Research Unit, Vancouver; R. S. Byther, Extension plant p.ithologist, A. L. Antonelli, Extension entomologist, Western WashingtonResearch and Extension Center, Puyallup; D. V. Peabody, Extension weed scientist and associate agronomist, North.western Washington Research and Extension Unit, Mount Vernon; W. P. A. Scheer, area Extension agent, Tacoma;Washington State University. 

This bulletin isrevised from and replaces Washington State University EM 3748. 

Cooperatiw Extension programs and employment are avllable to all without dlcrimlatlon. Trad, nareinformation. No endorsement 
have been wed to simplify

is Intended. 
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IMPORTANT NOTICE-PNW 233 

EDB (ethylene dibromide) was banned Sept. 30, 1983 
by EPA for use as a soil fumigant. It is an ingredient 
in some of the products suggested for control of 
nematodes on page 5 of this publication. The specific 
products affected by the ban are Terr-o-cide 54-45, 
Terr-o-cide 15 Terr-o-cide 72.27, and Terr-o-cide 30. 

The fumigant DID does not contain ethylene dibromide. 
but the manufacturer has discontinued production of 
this cherical Existinq supplies of DD rna. be used in 
accordance w:th label directions. 
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Notes 

Pests not on product 
label 

Selecting a pesticide 

Bee poisoning 

RASPBERRIES 

Insect, Disease, and Weed Control Guide 
for Commerical Growers 

Descriptions and biologies of raspberry pests are outlined in Commer
cial Red Raspberry Production, PNW 176 (75C), available from County 
Extension offices. 

Lists of chemicals in this publication indicate legally registered materials, 
and sequence of listing does not indicate better performance of one 
material over the other. 

Diseases and insects are listed dccording to relative occurrence: rarely 
encountered, occasionally encountered, or commonly encountered. These 
terms serve as a guideline in order to prevent or avoid continuous pro
phylactic or preventive sprays for pests that do not occur regularly. 

The materials marked with a* are very dangerous to applicators and 
should be handled with extreme caution. 

Some suggested uses of pestic!des in this publication are for pests not 
listed on product labels. These are indicated by the symbol _.Such uses 
comply w:,h the federal law (FIFRA) which sa,ys a use Isconsistent with 
label directions provided the crop or site is on the label dnd directions 
concerning rates and interval before harvest are followed. Uses marked 
with a i cannot be recommended in Idaho. 

The purpose of this control guide is to help growers knot%when to be 
on the lookout for various diseases, insect pests, and weeds-not to recom
mend routine treatments for all the problems listed. Some diseases and 
other pests of raspberries occur almost every year and require routine 
preventive treatments. Examples are fruii rot, certain weevils, and an
nual weeds. However, other problems, e.g., twospotted spider mite, are 
sporadic in frequency and location and should be treated onl, as the need 
arises. This requires constant vigilance b\ the grower so a problem, ii 
it does occur, will not advance beyond remedy. However, the reward 
is a lower bill for pesticides and application, as well as protection ot natural 
control agents which help to further reduce the cost of pesticides. 

Honey bees are necessary for complete pollination of raspberry flower'. 
Poor pollination results in lower yields, with ,niall, crumhlv herrie, 

Many of the imecticides recommended lor the nrelilom (r potharvest 
periods are highly toxic iobee; and should not he used during bloom. 
The chemical, metho\vchlor and malathion mav be u,,ed during bloom 
if they are applied in the follovving nanner: niethovchlor, during late 
evening, night. ()r earls niirnir g: nilhithi, EC, )nlIduring late evening 
None Ii 1he r'((mumerided uncmi,,id-.,Ohw m i , ie K Ithane. ()r,i(i!/, 
Thuriopeni, hi( tenlil im,c(C (io, Vl)lMli,(l)O(i) ltoib'e ,(10r)', ii) ti)\i(, 
Less isknovnu a)hlii the etie( I,or hertn( ides, on bee, than for the li.ted 

,nseclicidesand iungicides Howe\ e r, mai\ have I ien lcted, and the 
results known thu , far for the herli luhl i)Or a,ide,, lised in ti JAI.atiii 
follow" 

) ]C. 



Dinoseb should never be applied to blooming crops or weeds. Simazineshould only be applied to blooming crops or weeds during late evening,
night, or early morning when bees are not foraging on blooming plants.The effect on bees of the other herbicides listed isunknown, and growers
should exercise caution when using them. 

CAUTION: The timing of insecticide applications with respect to beepoisoning hazard can be drastically modified by abnormal weather conditions. If temperatures are unusually low following treatment, residues 
on the crop may remain toxic to bees up to 20 times as long as duringreasonably warm weather. Conversely, if abnormally high temperatures 
occur during late evening or early morning, bees may actively forage on 
the treated crop during these times. 

Growers should read WREP 15, How to Prevent Bee Poisoning fromPesticides (50C), available from county Extension offices. 

Contact nearby beekeepers whenever you plan to use a material that ishazardous to bees. This may prevent accidental bee kills and help establish
better cooperation between growers and beekeepers. 

Explanation of Man,' of the materials listed are presented as EC or WP. EC meansformulations emulsifiable concentrate, which contains a pesticide and an emulsifying
agent in a suitable solvent. The concentrate is diluted with water in the spray tank tc fnrr,. an emulsion. When preceded by a number, such as
2 EC, this means that there are 2 pounds of actual toxicant per gallon
of formulation. WP means wettable powders, which dry forms ofare 
pesticides in which the toxicant iscarried on powders that can be readily mixed with water because a wetting agent has been added. These form 
a suspension-type spray which must be kept agitated in a sprayer tank.When preceded bv a number, such as 50WP or 50M', this means that
there is 50 percent actual toxicant per pound of material. 

All recommendations are made as formulations (the way it comes in thepackage); not to he confused with recommendations as active ingredient
(actual pesticide, as may appear in other more technical publications. 

Alternate pesticides li is a good practice to alternate pesticides when multiple applications 
are used against the same pest. This may slow the development of resis
tant strains of the pest. 
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DISEASE AND INSECT CONTROL GUIDE
 

Minimarm 
Days Be, 

Disease or Insect Amount of tween Last 
and Relative Pesticide Formulation Application 
Occurrence (use one) Per Acre, and Harvest 

PREPLANT TREATMENT 

Nematodes *DD Follow manu- Preplant only 
(occasional) or *Telone facturer's direc-

or tions. 
* Terr-o-cide 

Strawberr, root There are no registered materials 
weevil available that can be applied as 

Black vine a preplant treatment. 
weevil 


Rough strawberry 
root weevil 
(occasional) 

Woods weevil 
Obscure root 

weevil 
(occasional) 

Dryberrv mite.'- dicotol 
(rare) (KelhaneI,-. 

or 

lime-sullur 
(Orthorix, 
Polysul, 

or 
Lime Sulfur) 

Powdery midee, itme-suI1r 

(rare) (Orthori\. 
Spur blight PohVsUl. 
icommon): or 

Cane blight Lime-Sulfur) 
(occasionalC 

Anthra. nose 
ioc asionali. 

[hi nrlthrial i ver, t,11rger' 

ESTABLISHED PLANTINGS
 
Prebloom Period
 

3 pts of 
18.5" EC 
2 lb of 350 WP 

Follow manufac-
turer's directions 
for dormant or 
delayed-dormant 
rates, 

Follow manufa( 
turers directions 
for dormant spras,. 

to t, ,ipii at, 

See remarks 

See remarks 

See remarks 

Remarks 

Have nematode analysis made and 
base need to fumigate on results. It is 
best to fumigate in late sumrner or early 
fall before anticipated planting in spring. 

Funigation prior to planting will kill 
weevils present in the field. It will not 
protect the planting from weevils that 
migrate into the field at a later date. 

Apply Kelthane in 100 gallons ot water 
per acre in delayed-dorm.int period and 
repeat if needed. 

Apply dormant spra, in late winter wher 
buds begin to swell. Apply delayed
dormant when blossom buds are out but 
are still tightly closed. 

Applv dormantispray i late winier whurn 
buds begin to swell It !nthracnose i 
severe, appi, lust berore bloom at 
manufacturer's delaveo-dormant rate. 

,ini)11 ,I-uuld bC hlanidleCd \ th (,,tnirt .irirlin 

Pest i,no(,i luried t.n product libel. S e epliratimn on page' 3 

pe, I lat regisiratiorm has bee-n graniedt tor this use in \%a,hingt(n under Se(fion141 cj. FIF N, ,l needs 
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Established Plantings, continued 

Minimum 
Days Be-Disease or Insect Amount of tween Last

and Relative Pesticide Formulation Application

Occurrence (use one) 
 Per Acre* and Harvest Remarks 

Spur bight captan 2.0 lb of 0 Apply just before bloom. Repeat applica.(common to 50% WPoccasional tion in 10-14 days if severely diseased. 

Anthracnose Ferbam 3.0 lb of 40 Cover new growth thoroughly.
(occasional) (Oregon 76% WP
 

only)
 

Strawberry root Malathion 1.5 pt of 5EC 1 Useful mainly for early emergingweevil- individuals. Most weevils have notBlack vine or emerged yet. (See weevil entry in Bloomweevil_' and Harvest period.)

Rough strawberry azinphos- 2 lb of 50% WP
root weevil_, methyl 
 Apply Malathion in 300 gallons of water(occa, ional (Guthion) per acre. Apply to foliage. If blossoms are

Guthion may present, apply in late evening when beesonly be are not foraging. Repeat if necessary.
partially
effective Apply Guthion only to the soil in theagainst black crown area. Do not apply to foliage.
vine weevil. Highly toxic to bees. 

Orange lortrix azinp os- 1 pt of 2EC 14 Apply only if larvae are present. Applyand other methyl lb of 50% WP in 200 gallons water per acre. Applyleafrollers (Guthion) Guthion and Sevin no later than 2(conlnion or weeks before anticipated bloom. HighlySevin 4 lb of 50% WP 7 toxic to bees-do not apply if blossoms or are present. Sevin causes spider mite in-
Malathion 7 lb of 25% VWP creases at limes. 
(Oregon 
only) 

Note. Instructions for chemical sprays are based on preventive 
measures where populations are either unknown or historically heavy.
I pheromone traps are used i J SurVes tool then applications are 
h~l~ed imi he, of al))ro, irn,lc, 25 moth,,Itrap/weei, with applica.
tiOn (mtiti i () ,i Iftlir p(ak ii(th tiighl, Some vears ihive 
,,ho n vr,, leiirillr tl)Uitons in sorne , ,ivn and hence no 
applikr,.iio were neL. ,.ar, fr lhi, pest. Check wilh your county 
agent ht in',tructIn, (M LISe of this technique 

\\.'eteri diizron 1 qt ot 4EC Apply in 100 gallons ot water per acretpt)t~rr\ 2 lh ot 50". WI' when bloom buds separate and againtritit rr.i (ir lust bore blossomS appe;ar Apply onll(I i, i, rott ti . 0 lt) of -' \VP t beetle, are present Do not appl\(2 1) nt135 VP' (Jl,IZIr)on to I)hoc)n -- M,L'l tox( r bhc', 
recommendec in Diazinon al o (ontro, lealrollers 
\\.ihlngtln i 

l~' IldI ,(tl~ iiII lrt u l ~l),l %(('(,l),I a 1.~ g( 



Established Plantings, continued 

Minimum 
Days Be-

Disease or Insect Amount of tween Last 
and Relative Pesticide Formulation Application 
Occurrence (use one) Per Acre* and Harvest Remarks 

Bloom and Harvest Periods 

Armyworms Bacillus Follow manufac- 0 Most effective when larvae are small. 
and cutworm'.I Thuringiensri, turer's directions 
(occasional) (Dipel and 

ot hers) 

Leafro!lers methoxvchlor 50% VVP 14 Apply in sufficient water to thoroughly 
(common) State labels inOregon and Wash. cover foliage and fruit, at least 100 

(Not recommended in Idaho gallons Begin applving when small lai
vae are present and repeat as necessary 

Bacillus Follow manuiac- 0 on 10-14 day schedule. Apply methox-
Thuringiensis turer's directions ychlor in late evenirin to avoid bee 
(Dipel and poisoning. 
others) 

Sevin XLR or Sevniol plu, extra mo-
Note survey technique discussion lasses for bee repellencv are also reg
above in "Prebloom" section. istered hut not recornmended in tVash

ington during h/oorn 

Check with bee expert on timing.of ap
plication of these Sevin formulations. 

Fruit rot 
(occaional 
common if 

captan 2 lb of 50%, \P 0 Apply i,st ,prav (1d 111 , tNg o11rNperiod 
(100,,,hlc,)mv and anr 7-(days later 
Spray, m. also he applied 1-5 davs 

moist condi- before harvtL i, at n .harv,st, and 8-i0 

tions persist) or days after ,-,,.onc ha rvest application 
Botran 3 lb of 75% WP 1 if the weather iScool and damp. 

or 
benomyl 0.75 lb of 50%, WP 3 Apply at earl, bloom and full bloom, 
(Benlate) 

or 

then, up to 3 addrtiiiiii apphcaton, 
14-day interal, a,needed. 

at 

benomyl 0.75 lb of 50%, WP 3 Ifbenomvl ISu,,'rd,makeflth rnat spray., 
(Benlate) with captan or Borarn or .isu a ti2nk mix 

plus o henomvl )I' . aiptiio or Iienomvl plo, 

captan 2 lb of 5U% WNP lot1ran to het p aviid hLuIiIdup L0 
benoni\-iilhr,ir rdr,r ()IIL)Ugu',. 

WP Appl in gillon, ptr & re 7 

ra,,pberry (2 lb ot daVy, atu'1 hl(oni ,,i1d '11t 
Western rotenone 6 lb of 5',%, 1 1iW ,,it 

5 ,,Vh'P 1il n irepi'f itc 

truitw(rni recommended in ]t-d.i\ iIter\,1.. r) ()it11 . i ld/ilhio 

ioc(aional I \'ashiington v ,a, .Jedprior t ii1loii o nt, - etllet. 
.till In,,Id l ll ofIHit,"Ifkjsf,.Nlr irc sI( See'(n 

Owu i~evid
 

in lude pitt.u ! label e\pklaiution o n )g,Pte,t IN110t 0ii '-,e, 
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Established Plantings, continued 

Disease or Insect 
and Relative 
Occurrence 

Pesticide 
(usc nne) 

Amount of 
Formulation 
Per Acre' 

Minimum 
Days Be

tween Last 
Application 
and Harvest Remarks 

Spider mites 
(occasional-
common in 
prolonged hot, 
dry weather) 

dicoiol 
(Kelthane) 

3 pts of 18/2% EC 
or 

2 lb of 35% WP 

2 Apply in 100 gallons water per acre. 
Apply only if needed, which is rare 
before the end of harvest. 

Obscure root Malathion 2 qt of 5EC Apply Malithion in 300 gallons waterweevil (Not recommended in Idaho( per acre. Apply to foliage. If Llossoms areBlack vine present, apply in late evening when beesweevil/ or are not foraging. Repeat if necessary.
Strawberry

root weevilsA azinphos- 1 lb of 50% WP Apply Guthion only to the soil in the(occasional) methyl (Obscure root crown area Do not apply to foliage.
(Guthion) weevil) Highly toxic to bees. 
Guthion may
only be 2 lb of 50% WP Note: It is best to apply these chenicalspartially (Black vine weevil during the first week of June and repeateffective and strawberry 10-14 days later to kill adults before eggagainst black root weevils) deposition begins. Apply only if thevine weevil, species has been identified as a problem 

in the field. 

MACHINE-HARVESi ED RASPBERRIES 
Aphids, leaf- Malathion 3 pts of 5EC Use as a spray in at least 100 gal of waterhoppers, or per acre. Thorough coverage is imporgnats.., 7 lb of 25% WP tant. Some insects, particularly large cutweevilse-" 

worms, will not be adequately conand other insect trolled by this material.
 
contaminants
 
(common)
 

Slugs metaldehyde Follow manu- Scatter bait on soil suriace around plants.(occasional) (bait for- facturers instruc- Do not contaminate berrie,, or foliage.
mulation tions 
only) 

Note Many insects, slugs, and spiders are shaken from plants in machine-picked berrie,, and ire potential contaminani,, of berries going into tray,. Correcl ddtu,,tment of air-blast or vacuum-suction cleaner ,vtems can lessennseC! (Lmtaminalon o mdachne-i-..cke berries Ciretu! timing ofprebloon, betor(. and (Juring harvest spraswill help dirminish inz,,,c(f (i nlainfdtio A high oPrsen1,iecii mas cur frtn irLilt rt.ulls ri if i,,not practicalto ,Cpurltt. ruCtten'rr erf , . u lhe are picked and ir,t e tras,, Thi,. meu, an adequate tungi( ide spray program(d-jring ili hir (ointrolind pr rvi(,-t
tl ret become, more important than ever. 

Pes iu oiff in(lucied out product lbe! See e),plantio on page 3. 
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Established Plantings, continued 

Minimum 
Days Be-Disease or Insect Amount of tween Last

and Relative Pesticide Formulation Application
Occurrence (use one) Per Acre" and Harvest Remarks 

Postharvest Period 

Spider mites Plictran[- 2 lb of 50% 'WP See remarks Apply Plictran only once in 100 gallons
(common) (Not recommended in Idaho) water per acre. (Postharvest treatment 

or 
 only.) Do not apply later than the end
Kelthane 3 pts of 18.5EC of L,-ptember following harvest. Make 

or 
 applications only if needed. After
2 lb of 35% WP 2 September 1, high population will not 

damage plant enough to affect yield the 
subsequent year. 

Raspberry diazinon 2 qt of 4EC See remarks Apply in 200 gallons water per acre to 

Apply in 200 gallons of water per acre 

crown borer 
(common to 
occasional) 

or 

*parathion 

4 lb of 50% WP 

1 qt of 4EC 
4 lb of 25% WP 

See remarks 

bottom 3 feet of canes and to crowns 
between October 1 and March 1. 
October is the preferred month for 
Washington, while March is the pre
ferred month for Oregon. 

or 
azinophos- 8 pt 2S or 2L 
methyl 4 lb 50% WP 
(Guthion) 

Strawberr, As above for raspberrv See remarks 
crown moth.!. crown borer to bottom 3 feet of canes and to crowns
toccasional) and surrounding soil during October 

after late summer or fall rains have 
brought soil moisture near field capacity. 

Spur blight captan plus 2 lb of 50% 'P Apply immediately after harvest. 
(common to spreader
occasional) sticker 

Ferbam 3 Ibs of 76% WP 
(Oregon 
only) 

IC - (4ukliS11l)l(¢C iin(tntrate: ','P - it'tdlh i) 'A lderisee pige 4). S and Lmean es enliallx the same ds EC. 
P",i d(itw, ilt .p oar inp drnJutI la1t-) Sie .v 1il,intiin on pagi 3. 
'\ ii)L.€1
ho I l ttcI W91itr,11ii, h1,,ih.VCr1 iln ihir ?IiM,u11is(,'linn\\'Lsi indi . (O(Iton 24i(. FIFRA. 

* This riateri,, i vvr, rlanit'iiu., I0 hiI djI)piLatur 1i) sh(muld be li,Ii(l,(I wih t,\trtn t (.duitIri 

,
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SPRAY COMPATIBILITY (ABILITY TO MIX) CHART
 
FOR FUNGICIDES AND INSECTICIDES
 

Combining chemicals It may be to youi advantage to control ,everal problems with one spray 
by combining several chemicals. Read the label and follow the manufac
turers directions when making these m;xtures. This compatibility chart 
isprovided to help you in preliminary plk.nning only. Compatibilities can 
vary frorm those indicated on this chart because of change in solvents and 
emulsifying agents, etc. It is a good idea hetore making a tank mixture 
to mix the chemicals in a jar ot water at approximately the recommended 
dilution rate and look for any reactions that would cause solids to form 
and separate out of the solution. Some rnixtuies may create phytotoxicity 
problems (plant injury), so unless a label specifies otherwise, either ex
periment on a few plants or avoid doing it. 

Z 

C C 

Benlate C
 

Captan 1 1 1 X 1 1 

Diazinon C 

Ferbam X 

Guthion X 

Kelthane 

Lime-Sulfur X ? X 2 X X X C X X X? 

Malathion X 1 1 

Methoxychlor 2 

_________2 --- 1 - 1 

Parathion* X1 

Plictran ? ? 

[XRotenone 

Note: Bacillus Thuringiensis (Dipel, etc.) is not listed. Refer to label for com
patibility information. 

Blank = Normlly compat~ble; however, newer compatibility charts suggest 
not to mix unless apprOvked by manufacturer. 

C - Caution 
X = Incompatible 
1 = Use wettable or soluble powder forms 

2 = Decomposes after standing when mixed with water 
* This material i verN dangerous to the applicator and should be handled 
with extreme caution. 
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WETTABLE POWDER 
PRECAUTIONS 

CONTROLLING WEEDS 
BEFORE PLANTING 

CONTROLLING WEEDS 
DURING 
ESTABLISHMENT 

Napropamide 
(Devrinol) 

WEED CONTROL GUIDE
 

Most weeds in raspberry fields can be controlled with herbicides. infor-.
mation about safe, effective use of the herbicides is on the label. Read
and understand it. Failure to follow label direction., is illegal besides causing possibie crop damage or poor weed control. Among the factors thatinfluence weed control are weed species present, stage of growth, soil
moisture and texture, organic matter, and rainfall or irrigation. This weed
control guide is intended to help you obtain good weed control with max
imum crop safety. 

Remember, herbicides are plant kilers. The safety of the raspberry plants
depends on applying the proper material at the correct time and rate ofapplication. VWeat,, unhealthy, or cold-injured plants sometimes are dam
aged by herbicides. Unusually wet, dry, or hot weather following application also may cause injury. Be careful. Adjust your herbicide program 
to meet your own particular needs. 
Many of the herbicides used foi raspberries are wettable powders. They
go into suspension, not solution. Therefore, constant agitation is required
to keep them in suspeiision. Mechanical agitation isbetter than hydraulic
agitation. The line and nozzle strainers should be at least 50 mesh. Since
wettable powders are abrasive, sprayers should be re-calibrated frequently. 

The best time to control perennial weeds isbefore planting. The land canbe fallowed withl or without herbicides, or it can be planted to a crop
that allows the use of herbicides that will control perennial weeds.Examples of this method are corn with a preplant application of glyphosate
(Roundup) and cere;ils with 2,4-D, MCPA, or dicamba (Banvel). Time and 
money spent to control perennial weeds before planting will prevent us
ing more costiy weed control methods during the establishment year. 

Be sure the raspberry roots are well covered and the soil settled around
the plants before applying any herbicide. If weeds have germinated, hoe 
or cultivate before application. Ranfall or sprinkler irrigation soon after 
application will greatly improve weed control. 
Rates of application are for total acre coverage. For band application,
reduce the amount of herbicide applied per acre but keep the rate of ap
plication per square foot the same. 
Follow wettable powder precautions. 
Napropamide (Devrinol) 4 pounds acive ingredient (8 pounds of 50 W) 
per 	acre. Can be applied within a few davs after planting. 
.5us(v(ptible we.,ed, Annual Ililgra.,. harnvardgra:,. wid oits, chic kweed, 
common fiddleneck, knotweed, little mrllov,, pIr,,lane, (ommon sowthistle, filaree, groundsel ,,mibsquarter, pineappleweed, prickly lettuce,
red root pigweed. 

Re si.stant weed, Shepher(purse, specis() mustlard, hunbit, miners
lettuce, black night,,hei,. -,mirtweed, aI! estal)lished perennial weeds. 

l'r(' 	 ,i tiofl ,: 
1. At least 1 inli, ()I rantall ()r irrigation within a week alter applica

lion :s necs, r,, lor Wee( c(ntr(l, hervise the maerial is degrad
ed bs sunlight.

2. 	 Do notl u'(, n soils with over 10,, o)rgnio, malter
 
Do nr ,Dipi niint.r than o(ilt per.r,',
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INTRODUCTION 
Bramble problems may be caused by: 2) to associate symptoms with pos- note symptoms and period of time 

1) Pests (including insects, mites, sible causes; and when the problem appeared. Second 
fungi, bacteria, and viruses); 3) to associate field pattern of use Table 1 to identify "most likely

2) Abnormal environmental condi- symptom development and spread causes." Finally, compare symptoms
tions; and (when it occurs) with possible causes. of the bramble problem with symptoms

3) Harmful cultural practices. This publication is intended to help described for problems which are iden-
Diagnosis of these problems re- bramble growers diagnose the insect tified as "mcst likely cause." Recom

quires an ability: and disease problems that are ob- mendations for minimizing bramble 
1) to identify visible pests when served most frequently on brambles. problems are listed in current pest con

present (insects, mites, fungus mold, Three steps are suggested when using trol guides available from county Ex
and reproductive structures); this publication for diagnosis. First, tension offices. 

Table 1. Association of Symptoms with Possible Causes of Bramble Problems. 

Part of Plant Affected 	 Symptoms Polmible Cauas and Page Rofermnces 

Fruiting canes and/or 	 Generally wilted arzlor dyingassociated buds,
laaves, and fruiting spurs 	 1)associated with insect- Red necked cane borer (p.2 	), Raspberry cane borerbored holes in canes (p.3 ), Raspberry crown borer (p.3 ) 

2) associated with insect Tree cricket (p.4 )
 
puncture holes in caries
 
3) not associated with Freezing temperatures (p.16), Wind (p.16 Poor drainage (p.16),
 
insect injury Verticillium wilt (p.9 ), and Leaf curl (p.14).
 

New canes and/or Generally wilted and/or dying
associated leaves 1)only cane tips affected Raspberry cane borer (p.3 ), Mosaic on black raspberry (p.111 

2) starts at base of cane Verticitlium wilt (p 9 

3) entire cane affected Wind (p.15) 

Leaves 	 Chewing injury Raspberry fruit worm (p.4 ), Raspberry sawfly (p.4)
 
Spotted leaves Septona leaf spots (p. 7 )
 

Superficial mold Powdery mildew (p.7 ). Orange rust (p.8 )
 

Mottled Viruses (p,11), Mites (p.5
 

Canes 	 Rows of punctures Tree cncket (p.4 )
 

Localized spots and discolored areas Anlhracnose (p 5 ), Spur blight (p 6 )
 

Swollen areas, callus tissue, and galls Red necked cane borer (p 2 ). Raspberr/ crown borer
 
(p.3 )Crown and cane gall (p 10). Wind (p 16) 

Fruit Worm in fruit Raspberry fruit worm (r) 4
 
Berries decay or dry up Raspberry fruit worm ip 4 ). Anthracnose (p 5 ),
 

Fungus truit ots (p 10), Wind (p 15)
 
Crumbly berries Crumbly berry (p 15
 

Uneven drupelet ripening SlreaK virus tp 15 )
 
Dead drupelets Anthracnose of black raspberris Ip 5 )
 

Few drupelets formed 	 Sterility (p15 )
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INSECTS
 
Raspberry Aphids: Aphids are small. 
soft-bocied sucking insects They feed 
by inserting their needle-like, hollow 

mouthparls into plants and sucking out 

the sap Most bramble viruses are 
,


spread to plants by aphids during feed-

Ing Several species of aphids are in

volved. 
Aphids overwinter as eggs which 

hatch during May. The young aphids 

mature to be winged or wingless 
tcema~e!s whtch yive birth tu ;ving yuu,,gi. 

during the summer. The winged aphids 

fly and can spread over great dis

tances, while the wingless aphids re

main and develop on brambles where 

they were born Males are born only in 

the fall The males mate w;' females 
which lay overwintering eggs. The de

velopment time and rporoductive po
, "
 on the host.tential of aphids depend 

Aphids are very important In trans- _14 

mimng bramble viruses. All stages ex

cept the egg are capable of infecting 

pants. The minimum feeding time
 

necessary for aphids to pick up a virus
 
RASPBERRY APHID CLOSE-UP 

RASPBERRY APHIDSfrom infected plants is about 15 to 30 


minutes. Aphids can retain the virus for
 

several hours and are very efficient in % . Q
 
vtransmitting the virus from plant to 

oneplant, a single feeding probe by 

aphid is enough. 
Aphid control is important in reduc-


Ing the secondary spread of the virus.
 

The virus problem may be reduced in
 

the following ways.
 
1) Eliminate virus-infected wild and
 

cultivated brambles.
 
2) Plant brambles that are certified
 

to be as free of viruses as possible.
 
3) Conlrol aphids with insecticides.
 
4) Use varieties that are resistan! to
 

aphids.
 
5) Use varieties that are resistant to
 

viruses.
 
6) Maintain 500 to 1.000 flbetween ,-.
 

new plantings and virus-int ecled wild ".'
 

and cultivated brambles
 

Red-Necked Cane Borer: The adult
 

red-necked cane borer is recogn;zed
 

by the reddish section (thorax) behind
 

the head: the rest of the body is black
 

Characteristic injury caused by these
 

borers is cane swelling which may be
 

from 1/4 to 3 inches in length I hese
 
REU NECK~EDCANEBOFIEF. AfN) LEAF INJUA' FIL NLCxLI' LANE (IONEP CANE SWEL.ANGS 

I 'i I 



swellings may occur at any place on 
the cane. Usually the cane is 
wcakened or breaks off at the swelling. 

The adult beetles are present from I ) ' 
late May until early August. On sunny 
days they can be seen feeding on the 
leaves. Eggs are laid singly on the bark 
of new growth, 

The young larvae bore into the sap. 
wood, make winding tunnels around 
the stem, and finally work through the 
hardwood and into the pith. 

Infested canes are weakened and -

often die. This insect may be controlled 
by cutting out and removing infested 
canes from late fall to early spring. 

Raspberry Cane Borer: The rasp
bery cane borer is a slender beetle. 
about 1/2-inch long, with feelers (an
tennae) about as long as the beetle. 
The beette is black except for a section , 
behind the head which is bright orange 
with two or three black spots, The bee
ties appear in raspberry plantings in 
June, and the female deposits her eggs 
singly in the pith of the tender new 
growth about six inches from the tip of 
the cane. The beetle makes two - ., 
characteristic rows of punctures which RASPBERRY CANE BORER TIP WILT 

encircle the cane about 3/4 to 1 inch A 

apart; between these, but nearer the 
lower row, an egg is inseried. 

The girdling of the cane causes the 
tip to wilt. When the eggs hatch the 
larvae tunnel towards the base of the 
cane, which t'.ey usually reach beiore 
fali. 

Raspberry Crown Borer: The rasp
berry crov n borer attacks most bram
bles. Infested canes become spindly, 
lack vigor, and often break off at ground E 

level. 
The "wasp-like" moth is black with RASPBERRY CANE BORER ADULT 

yellow banos on the body. The moths 
live about 10 days They fly during the 
day During August each female lays 
about 100 eggs on the undersides of 
the leaves. When the eggs hatch the 
young borers flarvae) enter the soil 
near the crown to cverwinter In the 
spring the borers enter !he crown 
where they cause swellings or galls 
near the soil line The borers tunnel in 
the cane for the entire year, and it isnot 
until the followng summer that the 3/4
inch-long borers pupate (become en
cased in a leathery brown Structure) 
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and then emerge as adults (moths) dir
ing late summer. The life cycle requires
 
two years.
 

Raspberry :ruit Worm: The rasp
berry fruit worm, also known as Ine
 
American raspberry fruit worm, is a .,

small (1/8 inch), hairy, light-brown bee

tie. The beetles appear during May and
 
feed on the buds, which they may kill; 
 '

on the leaves, which they skeletonize;
 
and on the blossoms. The female de
posits eggs on or near the blossom . Ilk
 
clusters, or on the green berries. When

the small worms 
feed inside the flower PASP'ERRY FRUT WORfMAND BUD INJURY RASP-.RY FRUIT WORM LARlAL IN FRUI 
bud they may work their way into the
 
berry. This injury is especially signifi
cant because tne berries frequently dry
 
up or decay and fall off, cr worms pres
ent in the berries at picking time reduce
 
the value of the crop.
 

Raspberry Sawfly: The larvae of the
 
raspberry sawfly are srri:li (about 3,4 of
 
an inch long when full-grown), spiny
 
caterpillars that may become a serious
 
pest of red raspberry, but also will at
tack other brarniles. The female sawfly
 
is small (about 1/A inch long) a?;d black
 
with a yellowish band across the ab- RASPEI'f-RY FRUIT WORM ADULTS ON LEAF RAVrISERAY FRITurWORM ADULT FEEDING INJURY
domen. The adult sawflres appear in -
Mxv and the eggs are deposited be
tween the upper and lower surface o
 
the leaf As the eggs hatch, the yourg"i
 
caterpillars feed on the outer edge of '
 
the leaves. As they grow older, thc 

feed anywhere on the leaf surface The .
 
full-grown larvae are light green in color
 
and covered wrtr small spines 
ar
ranged in rows The larvae feed fcr '. 
abcut two weeks before entering the
 
soil, where they remain until the follow
ing year
 

Tree Cricket: Tree cr;ckets are sing- * 
i-g insects which commonly occu- in all ' , 

areas They are greenish, about 3,4 IL 
inch long with leelers longer than the I-\ " 

bony Tee criCkets injure plants when 
they puncture the canes to prepare a 
place to dleposi! eggs The punctures 
are arranged in long rows along the "
 
cares These- ows of punctures oftenr .i 
are two inches ir, tengiti eacoi row con
lainig aboul 3; eggs Trie eggs are 
laid hrough tMe outer layer of wooC, into 
the pith The cavily usually is capped 
by a plug of chewed wood The . ,

punclures either kill the upper pan of 
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the cane or weaken it so that the fruit ' 

will not develop. The eggs are laid in 9 
late summer and hatch the following 
spring. The older crickets are attracted 
to the flowers and cause some injury to 
the flowers and fruit. 

.
 

)MITES 
Spider Mites: Leaves infested by 
spider mites have pale, discolored 
blotches or spots on both surfaces. In
rested leaves also will have silken *' 
threads spun across the surface. In i SPIDER MITES 
heavy infestations these threads may 
form a web. Mites are most prevalent 
during hot, dry seasons, and injuiy may 
occur if soil moisture is low. bi 

The adult female mite is small (1/50 
inch long), greenish, with two black 
spots on its back. The mites feed by 
sucking plant sap from the leaf. There 
are several overlapping generations 
during the summer. 

FUNGI434 
Anthracnose: Anthracnose is one of TREE CRICKET EGG LAYING PUNCTURES IN CANES 

the most important diseases of black 
and purple raspberries. Some varieties 
are affected more severely than others.;'," 

Conspicuous cane spots (pit lesions) 
appear on immature shoots of black 
and purple raspberries. Initially, these 
spots are small, purplish, and raised. ., . 
As the spots enlarge the center be
comes grayish and depressed and is 
surrounded by a reddish margin. 
Canes may be girdled and seve, )ly 
weakened when spots are numerous. 
Pit lesions are inconspicuous on imma
ture shoots of red raspberries. How
ever, during the summer superficial in
fection of the older bark produces an 
extensive grayish-while area. Pin-point 
black dots (fungus fruiting structures) 
later appear in concentric rings on 
these areas of the canes. Cane spots 
enlarge during the winter and may 
cause the bark ;o crack Canes lie. 
weakened by anthracnose are more 
susceptible to winter injury Anthrac
nose spots may develop on leaves and 
petioles The spots are elongated, first 
purplish and later brown Anthracnose 
fruit rot can occur on red and purple 
raspberries but usually is more serious 

ANT.HACNOSE ON OLD CANLS ANHRACNOSE C o YOJNu .LNE., 
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on black raspberries 
drupelets or larger areas 

Individual 
of the fruit 

tl Bak 

may be affected. These areas soon 
become brown and mummified, result
ing in misshapen, off-flavored fruit. 

Anthracnose is caused by the fungus 
Elsinoe veneta (Gloeosporium yen
etum). The fungus overwinters on dis
eased canes and starts producing 
spores early in the spring. The spores 
are spread to new growth by running 
water, splashing rain, and wind. 

Spur Blight: Spur blight is more im
portant on red raspberries than on 
black raspberries. Blackberries appear 
to be immune. Most red raspberries 
appear to be susceptible while some 
black raspberries are tolerant. 

Symptoms first appear on new 
growth in late spring or early summer 
as discolored purplish to brown areas 
on the shoot at the nodes. These spots 
enlarge until the cane may be girdled. 
In late summer, bark in the discolored 
areas spfits and small black pimple-like 
reproductive structures of the causal 
fungus appear. These structures are 
scattered in contrast to the concentric 
arrangement of similar anthracnose SPUR BLIGHT ON CANES 

structures. Affected canes are sucep
tible to winter injury. Next season, the 
laterals that arise from buds in the af
fected areas are weak and the leaves 
are stunted. These laterals often wither 
ano die. resulting in reduced yield. 

Spur blight is caused by the fungus 
Didymella applanata (Phoma sp.). The 
fungus overwinters on infected canes, 
Reproductive spores may be dis
charged into the air or ooze to the stem . 
surface during wet periods from late '"" .. , 
spring through August. These spores " . 
are spread by wind, splashing rain, and 
running water New infeclions occur 
when moisture is abundant, a condition 
that frequently exists at the nodes in 
the axils of leaves. 

. ' .SPUR BLGH ON,LEAF 

P 
Cane Blight: The fungus that causes . 

cane blight on brambles also causes a 
canker of roses and a fruit rot of apples 
and pears. Cane blight is more preva
lent on black raspberries than on red 
raspberries, purple raspberries, and A, 
blackberries 

Although inlecltion may occur earlier, 
symptoms do not appear on new 
shoots until late in the season. When 

CANE BLIGHT ON CINES CANE BLIGHT AT TIP*PIUtOING INJURv 
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plants are topped or laterals are cut . 
back, infected areas may appear as 
brownish purple discoloration develop
ing from the cut ends. These areas en
large until several inches of the cane 
are dead. All laterai brancnes originat
ing in the infected area wilt and die. 
Weakened canes are subject to winter 
injury. On fruiting canes !he first 
symptor is sudern wilting of branches 
when fruit begins to ripen. The wilting is 
associated with purple areas on the 
laterals or on the main canes below 
wilted branches. Often the infected 
area is centered around an insect injury 
or other wouno. 

Canc blight is caused by the fungus 
Leptosph _,r! .'2 w:,',yiuim (Con
icihyrujir fucke i). 'The fungus over
winters on diseased ranes. In the 
spring, soores are produced and are 
spread by splashing water, air cur
rents, and insects. The spores can in
fect plants in moist conditions under a 
wide range of temperatures. Most in
fection occurs in late spring or early 
summer, through cracks in bark, bro
ken fruit stems, and other wounds 
made by pruning activities and by in
sects. SEPTORIA LEAF SPOT 

Septoria and Mycosphaerella Leaf 
Spots: These leaf spots can affect all 
brambles. Red raspberry varieties dif
fer in their susceptibility. 

The leaf spots are circular: small 
(about 1/8-inch); while to tan, usually 
with a purp!e margin; and may have a 
few brown specks in the center. 

These spots are caused by two 
fungi, Mycosphaerella rubi (Septoria 
rubi) and Septoria brevisporia, which 
overwinter on diseased plant parts. 
Spore production is promoted by damp 
weather. The fungus spores are pro
duced in a glue-like material and are 
spread by splashing rain and running 
water rather than by wind. Wet condi
tiuns are thought to promote new infec. 
lions. 

Powdery Mildew: Mildew may occur 
on all brambles. but usually is not a 
severe problem except on certain red 
raspberry varieties and on certain 
black raspberry varieties in 1- and 
2-year old plantings The diagnostic A 
sign of this disease is a white powdery 
fungus groth on leaves ard twgs of 
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young canes. which is more dense on 
the lower sides o f leaves Affected 
leaves also may be dwarfed and 
twisted. and have yelow areas on their 
upper sides If the white powdery 
crowl, is absent, these mildew 
svmDloms could De mistaken for virIS 
symptoms 

Powdery rnclev,. is caused by the 
funGus Sc.naerotneca humuh which 
overwinlers in affeclec cane lips and 
.ormant buds Overwintering spores 
are discnarged into the air when spring 
temperatures reach 50 to 60'F. The 
white powdery mold contains numer- 4. 

ous summer spores which are spread . 

by wind When mildew spores land on . ' 

susceptible brambles, new infections 
are promoted by temperatures of 65 to , Alit 
90 F ano relative humidities of 97 to 99 

percent; thus powdery mildew is fa
vored by warm humid weather without 
rainfall It is most prevalent in dry years 

and in locations where air circulation is f,. " 
poor, In marKed contrast iomany other 
fungus diseases such as anthracnose 
and spur blight. which develop best on 
wet foliago 

POWDERY MILDEW ON PLANT 

Orange Rust: Orcnge rust is most 
severe on v'J dnd cultivated blackber
ries, and sometimes affects black 
raspberries, but does not affect red and 
purple raspberries Blackberry varie
ties differ in their reaction to rust 

A daistinct veliovN nlanalar coatino 
appears or; the underside of develop
ng leaflets in early spring This coating 
later breaks open and exposes bright 
orange. dusty, spore rnasse, Wtfected 

leaves Usually are dwarfed and mis
shapen The disease issystemic and 
infected plants never recover Dis
eased plants have an abnormally large 
riunuer of snoots with a dislinctly up
r,htr :lowir habi: Shools of the most 

severely aflf sieclplants are thornless 

and never produce blossoms or fruit 
Orange rust is caused by the fungus -. 

Gymnoconia ,,rterstitiahiswhich over
winters in diseased roots and stems In 
the spring fungus growth within the 
plan! Keeps pace wilh nev shoot 
growth As tne leaves torm rust pus

tuiC-s are lormed on the undersides 

Diljsl spores are exposed when pus
lIle: breai, oper in June or July The 
spores are spread 1t)other plants by 

wind Aftei spores lanc and grov, on 
ORIANG[ F4,J$' ON'LOWER LE'-AFSU FACF, 
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leaves, the fungus enters the leaves 
and grows systemically through the 
plant into the canes, crown, and roots. 
Spores are not produced on newly in
fected plants until the following season. 
An infected plant remains infected 
throughout its life and will produce 
spores every year after it is infected. 

Verticillium Wilt: Ver-ticillium wilt has 
been reporled on more than 160 kinds 
of plants including brambles, strawber
ries, tomatoes, eggplants, potatoes, 
peppers, and stone fruits. This disease 
usually is more severe in black 
raspberries than in red raspberries. 
Blackberries, although susceptible, 
seldom suffer much from wilt. 

Wilt symptoms usually begin to ap-
pear on black raspberries in June or 
early July, and on red raspberries 
about a month later. Leaves on in-
fected plants wilt, turn yellow, and drop, 
starting at the base of the plant. Even-
tually the canes may be bare except for 
a few leaves at the top. Black raspberry 
canes may exhibit a blue or purple 
streak from the soil line extending up
ward to varying heights. This purple 
streak often is missing or is difficult to 
detect on red raspberry canes. Final 
effects of the disease occur on fruiting 
canes that were infected the year be-
fore. In the spring some of these canes 
may be dead. Or others, buds are 
shriveled or poorly developed. New 
leaves may be yellow and stunted. 
Sometimes the canes die before the 
fruits mature This results in withered, 
mummified fruit or small, tasteless fruit 

Losses usually are heavier in black 
raspberries than in red raspberries be-
cause of differences in their growth 
characteristics Black raspberry 
bushes produce new canes from the 
original crown and do not produce 
rhizomes and nev sucker plants 
Therefore, when a black raspberry 
plant is infected, ; dies out almost en-
tirely even though it may survive up to 
about three years Red raspberries 
procuce rhizomes and therefore con
slanlly are producing new sucker 
plants. Production of new sucker plants 
may be slowed due to reduced vigor, 
however, production from these new 
plants may offset production lost by 
fungus attack 

Verlicillium will is caused by a soil-
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borne fungus, Verticillium alboatrum 
that persists in the soil for years. The 
fungus usually is spread with soil but 
can be spread by wind. The fungus 
enters the plant roots and moves within 
the plant in the vascular tissue. Verticil
lium wilt is a cool-weather disease and 
is most severe in poorly drained soils 

and following cold, wet springs. Ap
pearance of symptoms on new canes 
frequently coincides with water stress 

caused by hot, dry midsummer 
weather. 

Ripe Fruit Rots: Ripe fruit rots appear 
in red, purple, and black raspberries. 
Affected fruit becomes soft, moldy, and 
sometimes watery when fruit is ripe. 

Ripe fruit rots are caused by several 
fungi including Botrytis sp. and 
Rhizopus sp. Botrytis causes a dense 
powdery gray mold growth on iipe ber
ries. Rhizopus may produce a coarse 
mold growth on ripe berries and almost 
always results in juice running from the 
berries. These rots develop fastest on 
overripe and bruised raspberries. 
Warm, wet weather at harvest favors 
development of ripe fruit rots. 

BACTERIA 

Crown Gall and Cane Gall: Crown 
gall affects all brambles as well as 
many other plants including apples, 
grapes, peachies, and roses. Cane gall 

affects black and purple raspberries 
more frequently than red raspberries 
and blackberries. 

Young galls (tumor-like swellings) 
are spongy, rough, and wart-like. New 

galls are formed each season. Gall 

diameter varies from a pinhead to two 
Crown galls developinches or more. 

underground in the spring. Cane galls 
occur almost exclusively on fruiting 
canes and appear in mid-June. Both 

crown and cane galls become brown, 
woody knots with age. Some disinte
grate during the winter whereas others 

remain hard and woooy and last for the 

life of the plant. Plants with numerous 

galls may be stunted; proauce dry, 
poorly-developed berries; break easily 
and fall over; or show various defi
ciency f ymptoms due to impaired up

take and transport of nutrients and wa
ter. 

FLRUf ROTS- RHIZOPUS (LEFTi)AND BOTRYTIS (RIGHT) 

CANE GA" 
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Both galls are caused by soil-borne 
bacteria (Crown gall-A grobacterium 
tumefaciens; Cane gall-Agrobacte
rium rubi). The bacteria overwinter in 
soil and/or diseased galls. The bacteria 
are spread by splashing rain, running 
water, cultivation, and pruning. New in
fections occur only through wounds. 
Wounds may be caused by digging and 
setting plants, cultivation, pruning, and 
insect feeding. The bacteria may live in 
the soil for several years. 

"VIRUSES
 
Brambles are damaged seriously by 
virus diseases (Table 2). Once infect
ed, a plant remains infected for life. 
Generally, all vegetative parts of aplant 
are infected so that any suckers or tips 
used for propagation also are dis
eased. Most bramble viruses are 
spread from plant to olant by aphids 
during their feeding activities Bramble 
viruses are nut known to Db spread in 
the field by activities which wound 
plants (e.g., pruning, cultivation) Most 
viruses that affect brambles, and ailso 
the aphids that carry the viruses, are 
largely limited to the bramble family. 
Specific symptoms of virus-caused 
bramble diseases which most 
frequently appear are summarized for 
black raspberries (Table 3), red rasp
berries (Table 4), and blackberries 
(Table 5). 

Mosaic: Mosaic affects all raspber
ries but seldom affects blackberries. 
Black and purple raspberries are more 
severely affected than red raspberries. 

Symptor:,s vary with the variety of 
raspberry, the viruses in the particular MOSAIC OF RED RASPBERRY 

mosaic complex, and the season of the 
year. Some mosaic viruses do not 
cause distinct symptoms. Specific Table 2 Expected Effect of Four Virus Diseases on Brambtes 
symptoms are summarized for black Tomato 
raspberries (Table 3), red raspberries Type Mosaic Leaf Curl Ringspot Streak 
(Table 4), and blackberries (Table 5). 

Two different groups of viruses can 
be involved in causing mosaic. One 

Black and purple 
raspberries Severe Severe None Severe 

group is heal-sensitive; the other group Red raspberries Moderaie Severe Severe None 
is heat-stable. Mosaic can be caused 
by either group alone or in combina- Blackberries None Symptomless None None 
tion. 

The mosaic viruses usually are 
spread by the large raspberry aphid 

14)
 



Table 3. Some Virus Diseases of Black Raspbemes 

Dtisess Initial Symptoms Parmrnent Symptoms 

Mosaic caused by heat- lj Shoot tips and youngest leaves may d:9. 1) Leaves may be stunted and mottled. 

sensitive viruses 2) Lower leaflets may become mottled 2) Shoots may be dwarfed. 

3) New shoots may be iosetted. 

Mosaic caused by heat- 1) Veins on expanded leaves have spreading 1) Plants may be dwarfed, weak, and short lived. 

stable viruses yellowish flecks that merge to cause a 
net-like yellowing of veins. 

2) These loaves may become distorted. 

2) Leaves may be distinctly yellow. 

3) Leaf margins may curl downward. 

4) Fruit is seedy and crumbly. 

5) Symptoms persist in hot weather. 

Mosaic caused by a Unknown 1) Leafing-out is delayed a few days. 

combination of heat- 2) Shoot tips often die or are brlt. 
sensitive and heat
stable viruses 3) Canes m,y be short and rosetted, but 

may appear nomal in hot weathjr. 

4) Fruit is small and seedy. 

5) Plants generally die in a low years. 

Leaf cuil Leaves are arched (curled), firm, small, circu- Y:ung canes are stiff and brittle and 

le,, and develop a dark green, greasy cast. frequently do not branch. 

Streak Sometimes faint blue or gray streaks develop 1) The streak symptoms described as 

on and under the surface bloom of young initial symptoms someiiines develop 

canes and truiting canes. one year after infection. 

2) The streaks are numerous, narrow, 
water-soaked lines, less than 1-inch long. 

3) Leaves are hooked and twisted. 

4) Leaves may be oark green. 

5) Sometimes lower leaves have light 

colored veins and are mottled. 

G) Let' cvnArtor. ,z'ur more consis
tently than cane streaks. 

7) Fruit segments may ripen unevenly, 

giving the truit a blotched appearance. 

8) Such truit is small, seedy, 
tasteless, and dull. 

C C. 
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Table 4. Some Virus Diseases of Red Raspbemes. 

Virus Disease 

Mosaic caused 

by heat-sensitive 
viruses 

Mosaic caused by 
heat-stable viruses 

Mosaic caused by 
a combination of 
heat- sonsitive and 
heat-stable viruses 

Leaf curl 

Crumbly berry (Ringspot) 

Symptoms 

1) Secondary veins sometimes have faint yellowish-green spots.
 
2) New spnng gruolh may be faintly mottled.
 

v) Number of cane,- is reduced. 

1) Leaflets have pale net-like vein yellowing
 
and are cupped downward slightly
 

2) Growth and yield are not affected.
 

1) Leaves produced in cool weather are mottled, blistered,

and distorted; leaves may be symptomloss in hot weather. RINGSPor
 

2) Plant vigor is reduced.
 

3) Fruit yield end quality are reduced.
 

1) Leaves on new and fruiting canes
 
are curled and slightly yellow.
 

2) Fruiting laterals are shortened.
 

3) Shoots may grow abnornalli, producing a rosette.
 

4) Now canes are stunted, numerous,
 
and breached at the leaf axils.
 

5) Plants are stunted.
 

6) Plants may die during the winter.
 

7) Fruit arc small and crumbly.
 

HEALTHY BERRIES
1) Symptoms vary with varieties.
 

2) Expanding leaves on new shoots may have yellow

ring-spots; these are faint or absent on fruiting canes.
 

3) Leaves may develop faint yellowish blotches or
 
net-like patterns associated with veins; these
 
symptoms tend to disappeear in midsummer.
 

4) Plants of some varieties may be somewhat stunted.
 

5) Fruit of most varieties is crumbly.
 

CRUMBLY BERRY 

Table 5. Somu Virus Diseases of Blackberries .,, 

Vlrus.D1sane Symptoms 

Mosaic caused by heat-sensitive viruses. Blackberries sometimes are infecied 
heat-stable viruses, or a combination but usually show no effect 

Leaf curl Most varieties are symptumless even though they 
may be infected Some varieties may develop 
symptoms similar to thoe on red raspberries. 

Stenlity Flowers apl* r normal However, 
only a lew of the drupelets develop 
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(Amphorophora sp.). When this aphid 
feeds for a minimum of 15 minutes on 
an infected plant, its mouth pars be
come contaminated with the virus. 
After feeding on a diseased plant, an " 
aphid can remain contaminated for 
several clays ,., Ldri transmit the 
mosaic vir_,s to a healthy plant by feed
ing on it for a few minutes. This aphid is 
common on the tips of wild red raspber
ries, many ,ultivated red raspberries, 
and some blackberries. The highest 
population of this aphid occurs in June 
and July but some are present 
throughout the growing season. 

Mosaic-Lkfe Symptoms: Mosaic 
may be confused with other problems. 
Late spring frosts sometimes produce 
a mottling on fruiting cane leaves. 
However, leaves on new canes usually 
appoar norrial. Powdery mildew on 
black raspberry may produce leaf 
symptoms similar to mosaic; however, 
presence of a white mold on the under
side of mildew-affected leaves would 
not be expecled on mosaic-affected 
leaves. Leaf stippling produced by red 
spider mite infestation and by certain LEAF CURL OF RED RASPBERRY STREM OF BLACK RASPB RRY 

nutrient deficiencies also may resem
ble mosaic symptoms. However, injury 
from mites will begin on older leaves 
whereas mosaic symptoms usually 
appear first on the youngest leaves. 

Leaf Curl: Raspberries are more se
verely affected than blackbe.ries. 
Many blackberry varieties can be in
fected but remain symptc -less 

Specific symptoms are summarized ., 
for black raspberries (Table 3), red
raspberries (Table 4) and blackberries 

(Table 5) 
Leaf curl likely is caused by two dif

!erent viruses One affects only red and 
purpl, raspberries, the other affects 
black fdsputurfrieu as well Both viruses 
are thought to overwinter in wild and 
cultivated raspberry plants The com- , 
mon aphid vector is Aphis rubicola, al- - -. . .4 
though other aphid vectors are likely 
The wingless aphids are sluggish and 
are thoughl to be of little significance in 
virus spread However, the winged 
aphids that aeveiop in June may be ,' 
carried cons;derable distances by air 
movement 
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Black Raspberry Streak: Streak is , . - N 
known to affect only black raspberry. 
Streak is thought to be caused t&y a ; . -
virus although the method of spread is 
unknown. Both wild and cultivatedrr , 
black raspberries are overwintering 
hosts of the agent causing streak. 
Specific symptoms are presented in 
Table 3 

Crumbly Berry: Crumbly berry is the 
name given to a red raspberry disease 
caused by the tomato ringspot virus. 
Although this virus has not been de- CRUMBLY BERRY OF RED RASPBERRY 

tected in other brambles it is known toinfect strawberries, currants, grapes, 
stone fruits, apples, roses, elms, to- , 
matoes, gladioli, and many other culti
vated and weed plants. 

The tomato ringspot virus is spread 
by the dagger nematode (Xiphinema " "-"". 
americanum), by pollen, and possibly -. 

by natural root grafts. The virus over
winters in infected plants, in infected 
planting material, in infecte . 
nematodes, and in some seed from 
various infected plants. Ringspot 
symptoms on red raspberry are sum
marized in Table 4. HEALTHY RED RASPBERRIES 

The crumbly berrry condition also 
can be caused by mosaic and streak 
viruses (Table 3), leaf curl virus (Table 
4), a hereditary abnormality of red 
raspberry resulting in ineffective ,elf
pollination, and mite and insect (thrips, 
tarnished plant bugs, adult beetle of the 
raspberry fruit worm) feeding on flower 
parts. 

Blackberry Sterility: One cause of 
blackberry sterility is a virus. Although 
flowers appear normal, one or only a 
few of the drupelets develop. The se
verity of the condition is reported to be
come progressively greater, although 
the degree of sterility is thought to vary 
from year to year 

The method of virus spread within a 
field is unknown. 

Other causes of partial to total steril
ity in brambles include heredit3ry ab
normalities and insect damage (also 
see Crumbly Berry) 

STERIL"' 0' bi, fPW , 
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remove field debris before storage.
A minimum of handling both before 
and after storage will reduce spoil-age. Studies have shown that screen-Ingandimpctisp sefun
ing and impact bruising predispose
cranberries to physiological break-
down or postharvest softening (289,
587, 701). 

Cleaned and sorted cranberries can safely be Stored In crates or inventilated consumer units (cartons 
or film bags) for 2 to 3 weeks at O'Cor 6 weeks at 4 1414, 762). Longerstorage at 0' may bring on physio-
logical breakdown or chilling injury,
Berries in this condition have red-
pigmented rubbery-textured flesh 
rather than the normal crisp, white
flesh and have less natural skin 
luster. Such berries closely resemble
those that have heen either frozen,
smothered, or seriously bruised (367,
408, 507, 587). Recent research has
shown that warming cra,berries

°stored at 0 to 21 * for 1 day each
month can help avoid some chilling
injury (408). 

Smothering Injury may develop
In cranberries stored under poorly
ventilated.conditions. It is caused by
holding berries in tight containers or
in overloaded storage spaces where
carbon dioxid&, accumulates and oxy.
gen is depleted. Berries held too long
under water may also be smothered,
Harvested bernes immersed in a

flooded bog for 8 to 12 hours 
or 
more develop niore physiological
breakdown in storage (146). 

Most of the cranberry crop Is 

now processed into sauce or juice.

Fruit intended for processing are 

screened 
as rapidly as possible and 
are utilized or frozen shortly after 

harvest. Such fruit 
can be frozen at 
- 18°C until needed without qualityloss. Freezing berries enhances 

developent of the desired color in 
developmentofthe i desicedco lointhe juice. A Wisconsin study (934) 

rerigerae storage at 4 ishCeffec 
tive in preserving cranberries that are to be processed, 

Controlled or modified atmos
pheres have not been effective in
extending the storage life of fresh 
cranberries beyond that Possible 
with conventional cold storage (40)
Storage in cartons with sealed poly. 

ethylenf. liners has increased the ex. 
tent of decay and breakdown at 3C 
(40). 

Further Information Is availableruiingpre 
on handling (241), precooling (461),
and market diseases (367, 762). 

Currants, Gooseberries, 
and Elderberries 
(Temperature, -0.5- to OC (31 to32°r); relative humidity, 90 to 95 
percent) 

Currants, gooseberries, and

elderberries are 
not stored except
briefly or when they must be held
for processing. A temperature of 
-0.5" to 0"C is recornmended. Red 
or white currants and elderberries in 
good condition can be stored 1 to 2
weeks. Black currants are stored a
maximum of 4 weeks (463). If nec-
essary, gooseberries can be stored 3 
to 4 weeks but with some losses 
from collapsing berries. Goose. 
berries stored at the recommended 
temperature for as long as 3 to 4 
weeks should be processed lrnme-
diately afte, removal from storage
(861). 

As soon as picked, currants,
black currants, and gooseberries
should be precooled to a temper
ature lower than 4-C to reduce 
damage during transport to market 
(463). 

Gooseberries have been darn-
aged by exposure to 12 percent car-
bon dioxide for 4 weeks at 0' but 
not by 8 percent carbon dioxide,
Storage of hard-green gooseberries
for longer periods at 0* in perforated
polyethylene bags Is possible If 

some 
carbon dioxide is allowed to
accumulate (464). 

Raspberries 
(Temperature, 0.5" to 01C (31" to32'F); relative humidity, 90 to 95 
percent) 

Fresh raspberries soften anddecay rapidly and are not adapted
for commercial storage. For max-

life, field heat Should be 
removed immediately after harvest 
by forced-air precooling to 1°C, and
the precooled fruits placed at ° -0.5 
to 0'. Tis temperature retards 
ripening and development of gray 
mold rot. rhizopus rot. and clado. 
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temperatures of 5 or below and 
holding at such temperatures in
transit, storage, and during market. 
ing will minimize such losses (367,
'OO, 634, 755, 894). 

Refrigeration is sometimes sup
plemented with carbon dioxide gasfrom dry Ice to modify the atmos. 
air transport, pallets are covered 
phere during transit or storage. In 

with curtain copted fiberboard orheat-shrink polyethylene to retain 
the high level of carbon dioxide
(366). High levels of carbon dioxide 
(10 to 30 percent) slow the respira.
tion rate of the fruit and reduce the
activity of decay-causing organisms,
thus extending storage and market 
life (178, 352, 364. 983). Carbon diox. 

sporium rot (367) and allows 2 or
days of storage prior to marketing
(859, 1048). Ripening and devel. 
opment of ungal rots are further
retarded if raspberries are precool
and transported in an atmospherecontaining 20 to 25 percent carbor 
dioxide through use of dry ice (85S 

Strawberries 
(Temperature, OC (32-F); relative
humidity, 90 to 95 percent) 

Fresh strawberries are highly
perishable and cannot be stored e)
cept briefly. For maximum life, per
haps of 5 to 7 days, fruit should be 
precooled immediately after harves
and placed at 0"C. The temperatur
of harvested strawberries in the fie 
can get up to 30', and higher when
exposed to sun; and when fruits ar(
allowed to remain at this tempera.
ture for 4 hours, marketability drop,
by at least 40 percent (634). Precooi
ing of whole pallets by forced air is
recommended because the desired 
temperature (1*) can be obtained 
within 1 hour, whereas ai- cooling
takes 9 hours (790). After a few niay!
in storage, the fruit loses some of 
its fresh bright color, tends to 
shrivel, and deteriorates i- flavor.
Deterioration Is arrested by low tern 
perature; out after removal from 
storage, It proceeds more lapidly
than in freshly picked strawberries 
(755). The major diseases causingi
storage losues in strawberries are 
gray mold rot, rhizopus rot, and
leather rot. Prompt precooling to
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Table 7 
Recommended temperature and relative humidity,
approximate storage life, highest freezing point, watercontent, and specific heat of fresh fruits In commercial storage1 

.' iative HighestTemperatura humidity Approximate Water Specificfreezing point 1 cot,tent heat3Commodity C -F (percent) storage life ' (percent) (Btu/Ib °F) 
Apples - 1-4 30-40 90-95 1-12 months - 1.5 29.3Apricots -0.5-0 31-32 90-95 

84.1 0.87
1-3 weeki - 1.0 30.1 85.4 .88Avocados 44.4-13 40-55 85-S 2-8 weekj -. 3 31.5Bananas, green 13-14 76.0 .8156-5 90-95 (0) -. 7 30.6 75.7 .81

Berries
Blackberries -0.5-0 31-32 90-95 2-3 days .7- 30.5 84.8Blueberries - 0.5-0 .8831-32 90-95 2 weeks -1.2 29.7 83.2 .86Cranberries 2-4 36-40 90-95 2-4 months -. 8 30.4 87.4Currants - 0.5-0 31-32 .9090-95 1-4 weeks - 1.0 30.2 84 7 .88Dowberries -0.5-0 31-32 90-95 2-3 days -1.2 29.7 84.5Elderberries -0.5-0 31-32 .8890-95 1-2 weeks - - 79.8 .84Gooseberries -0.5-0 31-32 90-95 3-4 weeks -1.0 30.0 88.9Loganberries -0.5-0 31-32 90-95 2-3 days 

.91 
-1.2 29.7 83.0 .86Raspberries -0.5-0 31-32 90-95 2-3 days -1.0 30.0 82.5Strawberries .860 32 90-95 5-7 days -. 7 30.6 89.9 .92Carambola 9-10 48-50 85-90 3-4 weeks  - 90.4Cherries, sour .9232 90-95 3-7 days - 1.7 29.0Cherries, sweet 

0 
83.7 .87-1 to -0.5 30-31 90-95 2-3 weeks - 1.8 28.8 80.4Coconuts 0-1.5 32-35 80-85 1-2 months -. 9 30.4 

.84 
46.9 .58Dates 4_ 18 or 0 

Figs, fresh 
0 or 32 75 6-12 months' - 15.7 3.7 22.5 .38-0.5-0 31-32 85-90 7-10 days -2.4 27.6 78.0 .82Grapefruit, ,i llf. & Ariz. 14-15.5 58-60 85-90 6-8 weeks - -Grapefruit, Fla. & Texas 10-15 87.5 .9050-60 85-90 6-8 weeks - 1.0 30.0 89.1 .91Grapes, Vinifera - 1 to - 0.5 30-31 90-95 1-6 months' -2.1 28.1 81.6 .85Grapes, American -0.5-0 31-32 85 2-8 weeks -1.2 29.7 81.9 .86Guavas 5-10 41-50 90 2-3 weeks -Kiwifrult -0.5-0 - 83.0 .8631-32 90-95 3-5 months -1.6 29.0 82.0Lemons (0) 85-90 1-6 months5 - 1.4 29.4 

.86 
87.4 .90Limes 9-10 48-50 85-90 6-6 weeks - 1.6 29.1 89.3Loquats 0 .9132 90 3 weeks  -Lychees 1.5 35 
86.5 .89

90-95 3-5 weeks -Mangos - 81.9 .86513 55 85-90 2-3 weeks -. 9 30.3Nectarines 81.7 .85-0.5-0 31-32 90-95 2-4 weeks .9- 30.4 81.8Olives, fresh 45-10 .8541-50 85-90 4-6 weeIs' - 1.4 29.4 80.0 .84Oranges, Calif. & Ariz. 3-9 38-48 85-90 3-8 weeksOranges, Fla. &Texas - 1.2 29.7 85.5 .880-1 32-34 85-90 B-12 weeks -. 7 30.6Papayas 86.4 .897 45 85-90 1-3 weeks -. 9 30.4 88.7Passion fruit .917-10 45-50 85-90 3-5 weeks  - 75.1 .80Peaches -0.5-0 31-32 90-95 2-4 weeks - .9 30.3 89.1 .91Pears - 1.5 to -0.5 29-31 90-95 2-7 months' - 1.5 29.2 83.2Persimmons, Japanese -1 .8730 90 3-4 months -2.1 28.1 78,2 .83Pineapples 57-13 45-!5 85-90 2-4 weeks 4 - 1.1 300 85.3 .88Plums and prunes -0.5-0 31-32 90-95 2-5 weeks' - .8 30.5Pomegranates 86.6 .895 41 90-95 2-3 months -3.0 26.6 82.3Quinces 1 
-0.5-0 31-32 

.86
90 2-3 months -2.0 28.4 83.8 .87Tangerinos, mandarins,

& related citrus fruits 4 40 90-95 2-4 weeks - 1.0 30.1 87.3 .90
 
Recommended storage temperatures: temperatures 
 In metric units of KJ!kgP'C. S = 0.0335 x (percent

for ripening certain truits gven in text.
Data from Whiteman (103K water in food) + 0.8374.


See text for maturity and cultivar differencesSpecific heat calculated from Slebel's (83)) 5 See text.formula: S = 0.008 x (percent water in

food) + 0.20.
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black raspberries, cultivated blackberries, boysenberries, cluded since little historical data were available and no 
loganberries, and cranberries. For each crop, all available cost studies have been completed. 
data were collected on acreage, production, and value. Cost 
data were also obtained. 
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Production, Value, and Cost Trends of Selected Pacific Northwest Berry Crops. 
L.-ait'reunre A. Burl, l. E. 11"irlb, atid Linda S. Burl 

Summary and Conclusions 
Commercial berry crops are grown in the Pacific North-

west (PNW) almost exclusively west of the Cascade moun-
tains in the mild marne climates of Oregon and Washing-
ton. Most production occurs in fe Puget Sound area of 

\'ashington and the \illamette Valley of Oregon. 
Pacific Northwest small fruit acreage and production 

have declined substantialy since the mid-sixties. This was 

especially true in highly urbanized areas such as King.
iere.ia ndy Sot in 	 and CKicreturnomishucountisaasington

Pierce. and Snohomish counties in W1ashington and Cltcli-
ameas, Multnomah, Washington, and Marion counties in 
Oregon.e 

transferred uses not known. H~owever, ist 

observers have said that the berry production decline is 

directl, related to metropolitan expansion in those coun-
ties. An element of this situation concerns rural and subur-

ban land prices. Land prices rose rapidly during the seven-

ties. As a result, both tile opportunities and the rewards for 
selling agricttulral land for non:igricultural uses have 
grown. 

Annual changes in acreage for each bern' crop it: the 
PN\W' were examined. With the exception of cranberries, 
harvested acreage has been declining in both Oregon and 
\Vashington for all varieties. In Oregon, the average annual 
iate of change for the 1950-78 period ranged from -5.4t7 
for black raspberries to -0.7% for cultivaced blackberries. 
Cranberrv acreage harvested increased bv 2.9r7. per year 
over the same time period, 

If the past rates of change are valid indicators of what 
is likely to happen in the future, we would expect less than 
6,000 total acres of those berries studied a be harvested in 
Oregon by the year 2000. The decline in th . acreage of 
berries in this studv 'was even morr.- severe, as measured by 
the rates of change for the 11-year period ending in 1978. 
If those average annual rates of change continue, only 
about 4,600 acres will be harvested in Oregon by the year 

transferrdtoto ucrbanuesurban inotis knyoductn hever, Industt' 

2000. 
Changes in \\'ashington acreages of berries included in 

this study revcled the same pattern. For 1950-78, acreage 
declines ranged from 4i.6r,. annually for cultivated black-
berries to .i- for red raspberries. Cranberry ba;vested 
acreage increased by about 1.(- annually. On the wholh, a 
C(,ntiuIiatoin of these rates would leave onl'' about 3,600 
acres harvested bv the 'ear 2000. The somewhat more se-
vere rates of decline during the latest l -year peri(l end-
ing in 1978 would leave less thian 3,500 acres by the end 
of the century if that annual percentage change continued. 

Prodoction daca followed the samie pattern of change 
as that of ,icreage. If the 1950-7h annual rates continue to 
the 'vcar 20(0(, til *\ 75.0 ,ind 5H.1 itillIon pounds of berries 
will be producCd that \ear in )regon and \\V'ashington, re-

-pcitl\cIs The more severe dccl nes of 1908-78, if con. 
111uu1id. im~pIh l i..l i lui , ii the Cud of theieut ,,r 


(shtt'llhl\ (5 ,lld] 52 suIgllimsi p,und,,,
Il%-|,2 

Available berry cost-returns information was gathered 
and updated to 1978. Per acre total costs of production 
ranged from S730.95 for black raspberries to S2,355.32 for 
marion blackberries. Variable costs, especially preharvest
and harvest expenses. were typically the largest part of to
tal costs. Net returns to risk varied greatly, depending on 
base yields for the 1969-78 period and 1978 prices. The per 
acre net return raagcd from S1,800.58 for red raspberries 

t urn for raspberriesred 

to S24 1.80 for black raspberries. \With some exceptions, the 
to risk :ppeared to be relative to the risk of financial 

loss ,Numed by the operator.
f-tospects 	 for long-term berry markets appear good if 

fo ogtr er akt ppagodicertain problems can be overcome. Production must be 
maintaineddvlpe:o and expanded by use of improved varieties andnwpouto cegeynicesdvl 
developmen- of new production acreage. An increased vol
ume of product must be merchandised in a way that in
creases demand at prices high enough to cover increased 
production costs, higher transportation charges, and pro-

Introduction 
The value ot Pacific Northwest (PN\VN) berry pro. 

duction has been high in the past few years, acreage in 
berry crops and total production has declined steadily for 
a long time- In 1978, the value at the farm of all berry 
crops produced in the PNW was S41,140,000. I-arly pro
jections for the 1979 crop indicated a value of production 
at just under $40 million. This drop in projected value was 
due primarily to freeze damage in many berry production 
area" during the 1978-79 winter. 

Commercial berry crops are grown almost exclusivel
west of the Cascade Mountains in the mild marine climates 
of the Puget Sound area of Washington and the \Villamerte 
Valley of Oregon. The only exception is cranberries, which 
grow only along the southwestern coast of each state except 
for some in Clatsop County, Oregon. This area traditionally 
has been included in southwestern Washington's cranberry 
zone. 

Purpose 	of the study 
For a number of .,'ears, the PN\\' public policy-m,,kers 

have tried to deal with a wide range of rural cotintunit) 
development concerns such as maintaining adeqJuIte agri
cultural productivit., improving environmental quality, and 
understanding tie rule of agricultural production in the 
economy of the PN\V states: Oregon, Washington. and 
Idaho. 

The study reported here is pirt of a broad project to 
enhance sucbt understanding. It deals ith ,, %iri-lt C(lil. 
iioditv sector of PN\\" agriculture-horticultur. prodiL. 
6on. The horticultural crop iniformation assembled itt this 
report together with that gathered b other reeiarthcers ott 
other important crop and livestock sect or%slnluI provide a 
\.aluoble .kgrictiturail dat biast to help pt)ic -n. kers es
tablish sound recommuenidations on important PN'V rural 
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development questions. The specific focus of this research 
was to determine the trends of PNV berry crops, a seg. 
ment of horticultural production that continues to be im. 
portant to many growers. processors, and consumers, even 
nationalY. 

Study objectives 
Specific objectives of tis study were to:stde 

1. Develop historical data on selected berr acreage. 
production and value in the PN V. 

2. Project selected berry acreage and production to theyear 20100 in the PN\W. 
-er20inteP%' 

3. Identify representative pro duction costs fo r selectedberry' crops in the PNW. 

Methodology 

The small fruit crops included in this research were red 
raspberries, black raspberries, cultivated blackberries, boy-
senherries. loganberries, and cranberries. For each crop, all 
available data on acreage production, and value were col-
lected. Cost data were also obtained. 

Neither strawberries nor blackberries were includod in 
this study. Historical trend and cos-t information is avail. 
able on traNwberries from a separate studyldone ac Oregon 
State UniversitY (1). Blueberry information was not in-
cluded since little historical data were available and no cost 
studies, have been made. 

The data in this report were compiled f:om pu)lished 
reports of the U.S. Department of Agricultute, the Crop 
Reporting Services, and the Cooperative Extension Services 
of \Washington, Oregon, and Idaho. Consultations with 
horticultural specialists and economists provided additional 
information. 

For each berry' crop. published information on produc-
tion was summarized for \Vashington and Oregon and for 
the Pacific Northwest (Idaho has no commercia! berry pro-
duction ). The assembled data cover a 29-year p.:riod, 1950 
to 1978. 

The Inurnlation included acrt-age harvested, anlnual 
prodUctit., ilnd lfe of production

Based on the historical record for each crop. acreage 
and production projections were made for the year 2000. 
These values were calculated using average growth raies 
and then evaluated by experienced industry observers. 

lEstinated produ-tion cost-returns budgets were updated 
W 1978 XaItics from publishwd cost studies. Variable and 
ownership costs were inicluded. Production values were 
gisen h acre aInd unit. These were included under the fol
lowing heading'.: 

I. Gross reTipts Ironm production 
2. \'ariable costs 
3. Income iboxe variable costs 

, ) nership tests 

S. ()mlher coss 

0. "lw, ifallttst 

'. letrirnl , risk 
lAoept for r.miberries, production cos. budgets were de-
v-eiowd for each crp. l'ie budget for cranberries was de-
let-d, sinice teizest information available %%amore than 

15 sears old. Base yields assumed for these budgets were 
those thought to be typical of well-managed commercial 
farms. They were not necessarilh related to the historical 
values in ch- production tables. The data for the cost bud
gets were derived from many different sources; hence, it 
was not always possible to keep the components in each of 
tl'e seven headings listed above consistent. Caution should 
be exercised in using these budgets, since they, are baed oncost studies for specific areas. 

Berry crop useAn estimated 70.0 million pounds of berries produced 
in the PNWC in 1978 were processed.i b t 9 N W of all b er pro ction. This amounted toTh i s wth t o about 95%c of all berry production. Berry crops with thelargest tonnagte processed were red raspberries, cultivated 
blackberries and cranberries (table 1). These three varieties 
accounted for almost 64 million pounds in 1978, or about957,. of all berries processed. Similar proportions were 
proce,.d during 1961-78. Processing data prior to 1961 
are not availaLle. 

Following the berry production trend, processing stead
i!% decreased during the 1970s by nearly 2.1%7(, annually. 
Processing of cultivated blackberries, red raspberries, black 
raspberries, and Foysenberries reached their highest levels 
in the late 1960s. Tie loganberry record processing volume 
was 3,540,000 pounds in1977. This high processing volume 
was due to expanded markets for loganberrios in recent 
years. 

A large portion of the berries picked for processing are 
irozen whole in both consumer and institution-sized packs. 
Other processed for-ins include preserves, juices, wines, 
syrups, flavors, and fragrances. Lesser quantities of berries 
are used by ice cream, yogurt, and pie manufactures. 

While the volume of processed berries was declining 
(as production declined), the value of PN\'' berries sent 
to processors was generally increasing for most crops (La
ble 2). Except for black raspberries, the value of each crop 
sent to processors reached record levels in the 1977-78 per
iod. The 1978 record processing valoes were S15.5 million 
for red raspberries and S10.5 million for cultivated black
berries. Boysenberries and loganberries reached record
processing values in 1977 of $2.0 and S1.5 million, respec. 
tively. The black raspberry record processed value was S2.2 
million in 1969 but value was still high, S1.5 million, in 
1977-78. The high percentage of PN\V berry crops pro
cLssed may result from processor incentives to producers, in
cluding grea er financial stability through written contracts, 
and often, higher prices. 

Acreage, Production, and Value Trends 
Data on harvested acreage, total production and v.alue 

of production were assembled for each berry crop by state. 
rising the historical data as a basis, acreage and production 
were projected to the year 2000 by calculation of average 
annual growth rates. 

Red raspberries 
Acreige of this imprm.,nt herr. croll Is been dclinig 

in both Oregon and \Vslhingiun (tablc 3). On a perceni
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Table 1. Quantity of PNW Processing Berries, 1961-78 

Red Black Cultivated 
Year Raspberries Raspberries Blackberries Boysenberries Loganberries Cranberries 

.................. .000 pounds-.---.---------- - ------
1961 23,140 3,507 23,400 4,100 2.400 13,600 

1962 26,165 2,605 2B,630 2,880 1,750 6,130 

1963 31,665 3,771 23,390 3.120 2,100 12,860 

1964 28,500 4,854 27,424 3,420 1,640 7,510 

1965 30,225 5,685 34,366 4,250 1,370 7,590 

1966 35.925 5,184 35,980 5,900 1,969 17,240 

1967 30,163 4,970 33,402 5,760 1,880 10,680 

1968 25.390 a/ 30.200 6,440 2,915 19,310 

1969 31,750 6,106 34,020 4,400 2,400 15,130 

1970 24,504 3,052 35,934 5,900 2,470 15,400 

1971 22,975 2,758 29,549 3,600 2,100 14,480 

1972 19,435 2,743 28,455 3,100 1,600 21,860 

1973 22.472 1,945 8,474 1,470 980 17,820 

1974 22,600 2,195 29,267 2,740 1,801 15,020 

1975 24,900 2,417 21,723 3,440 2,750 18,920 

1976 21,620 1,793 22,266 1,975 2,450 14,580 

1977 22,812 2,386 18,997 3,000 3,540 17,060 

1978 21.443 2,034 20,715 1,900 2,450 21,420 

a/ Not available. 

Source: (11)and Crop Reporting Services for Oregon and Washington.
 

Table 2. Value of Prcduction of PNW Prccessino Berries. 1961-1978
 

Red Black Cultivated
 
Year Raspberries Raspberries Blackberries Boysenberries Loganberries Cranberries
 

....- ..- $1,000 -.----------- ------------.-.-.-------------

1961 3,310 874 2,486 566 218 a/ 

1962 4.220 781 2,583 400 161 

1963 5.601 1,140 2,597 437 256 

1964 4,392 1,359 4,461 605 279 a/ 

1965 5,241 1,538 5,931 939 301 a/ 

1966 6.655 997 3.403 1.003 388 a/ 

1967 4.B09 1,189 3,114 507 180 6/ 

1966 5.138 a/ 3,730 818 350 a/ 

1969 8,613 2,206 6,390 884 490 a/ 

1970 5,322 763 5,426 1,056 494 a/ 

1971 5,435 690 3,519 648 422 a/ 
1972 6,131 1,232 6,787 1,116 464 1/ 

1973 9,970 1,657 4,338 728 451 a/ 
1974 7,902 1,118 6,481 885 724 A/ 

1975 5,601 1,209 3,113 619 550 a/ 

1976 6,324 897 6,449 559 500 a/ 
1977 11,146 1,483 8,602 1,950 1,483 3,224 

1978 15,546 1,526 10.482 1.548 1.012 4,648 

/ hot available. 
Source: (11)and Crop Reporti ig Services for Oregon and Washington. 

age basis, the decline in Oregon has been somewhat greater only abour 1,900 acre% in W\'ashington by the year 2000. 
over the whole 29-year historical period. Based on the most recent Il-year average rate of -1.07 

In 1950, Washington had almcst 4,000 acres of red annually, the Washington red raspberry acreage should be 
raspberries but acreage declined at an average annual rate 2,000 by the end of the century. 
of about 1.4r through 197H. At that rate there would be Red raspberry acreage data for Oregon begin with 
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Table 3. Red raspberry acreage harvested in Washington, 


Oregon, and Idaho from 1950 to 1978. 


Acreage rarvested in States nf the Pacific Northwest 

Washington Oregona

/ 
Idaho'

b 
PNW 

Year acres acres acres acres 

1950 
1951 

3,925 
3,250 

NA 
NA 

3,925
3,250 

1952 2,930 NA 2,930 
1953 2,920 NA 2.920 
1954 3,100 NA 3,100 
1955 
1956
1957
1958 
1959 

3,150 
700

3,050
2,950 
2,900 

NA 
NA
VA
NA 
2,700 

3,150 
700

3,050
2,950 
5,6n0 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 

2.600 
2,400 
2,350 
2,550 
2,900 
3,100 
3,100 
3,100 
2,900 

2,600 
2,450 
2,500 
2,600 
2,700 
3,650 
3,750 
3,500 
2,900 

5,200 
4,850 
4,850 
5,150 
5,600 
6,750 
6,850 
6,600 
5,BOO 

1969 2,900 2,800 5,700 
1970 2,900 2,700 5,600 
1971 2,700 2,700 5,400 
1972 2,600 2,400 5,000 
1973 2,700 2,100 4,800 
1974 2,300 2,300 4,600 
1975 3,100 2,100 5,200 
1976 2,900 2.000 4,900 
1977 2,800 2,000 4,800 
1978 2,600 1,900 4,500 
Datafrom_1950_to_1953_areunavailable,_ 

Data from 1950 to 195 are unavailable. 


SNosignificant acreage reported. 


Source: (12), (13) and Oregon State University Economic 


Information Service. 


1959. In that year there were 2,700 acres. The acreage in-
creased in the mid-i960s (o about 3,600 acres but gradually 
declined after that. 

The average decline in Oregon red raspberry acreage 
since 1959 has been 1.7,4c/ per year. Acreage in the year 
2000 would be about 1,300 acres if that annual rate con-
tinued. The average -,nnual decline of 3.7'7 for the most 
recent II -year period wAs also more severe than the corres-
ponding Washington 'rate. That larger declining rate im-
plies only abou 820 acres of red raspberry production in 
Oregon by the year 200U. 

Given the declines in acreage, the historical and pro-
jetted changes in production ior both states are quite mod-

Table 4. Total red raspberry production in Washington,
 

Oregon, and Idaho from 1950 to 1978.
 

Production in States 	of the Pacific Northwest (PNW)
 
a/ /
Washington Oregor1 Idaho- PNW
 

Year 1'.000lbs. 1.000 lbs. 1,000 lbs. 1,000 lbs.
 

1950 14,600 NA 14,600
 
1951 13.500 NA 13,500
 
1952 15,250 NA 15,250
 
1953 16,730 NA 16,730
 
1954 14,260 NA 14,260
 
1955 16,200 NA 16,200
1956 9.800 
 13,500 	 14,480
1957 20,200 10,920 
 31,120
 
1958 15,340 
 10,920 26,260
 
1959 15,080 
 10 530 25,610
 
1960 16,640 10,920 27,560
 
1961 14,400 9,800 
 24,200
 
1962 14,810 12,500 
 27,310
 
1963 7,954 14,820 22,774
 
1964 16,666 12,960 
 29,626
 
1965 17,662 13,870 
 31,532
 
1966 20,000 
 17,250 37,250
 
1967 18,248 
 13,600 	 31,848
 

1968 16,240 10,730 	 26,970
 
1969 20,G0 13,160 	 33,170
 
1970 14,500 EBBO 	 26,380
 
1971 13,500 11,610 	 25,110
 
1972 11,960 9,840 	 21,8OO
 
1973 13,550 10,500 	 24,030
 
1974 11,300 9,900 	 21,200
 
1975 16,500 10,200 	 26,700
 
1976 14,732 9,000 	 23,732
 
1977 14,644 10,500 	 25,144
 
1978 15,030 9,900 	 24,930
 
a Date from 1950 to 	1955 are unavailable.
 

./ No significant production reported.
 

Source: (12), (13) and Oregon State University Economic Infor

meation Service.
 

est (table 4). Washington production was 14.6 million 
pounds in 1950, and increased only slightly over the 29
y'ear veriod. At that rate, production in the year 2000 would 
reach about 15.4 million pounds. The average annual de
crease for the last 11 years was 0.7% in Washington. That 
implies production in the year 2C00 of less than 13 million 
pounds. 

Oregon production data were first available in 1956. 
Production tonnage rose to a peak of 17.2 million pounds 
in 1966 from 13.5 million pounds in 1956. However, be
tween 1956 and 1978, Oregon production declined an aver
age of 1.3f5. annually. At that yearl y rate, Oregon produc
tion of about 7.4 million pounds would be expected by the 
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Value of production for red raspberries in Washington
Table 5. 

to 197C.
Oregon, and Idaho from 1950 


Value of Production in States of the Pacific Northwest 


Year 
Washington

S1,000 
Oregon4 

/ 

1 ,000 
Idaho 

b/ 

$1 000 
PNW 

11,O00 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1967 
1969 
1970 
1971 

2,356 
2,390 
2,776 
3,681 
2,681 
1,928 

230 
3,394 
1,503 
2,156 
2,546 
2,131 
2,458 
3,250 
2,65D 
3,144 
3,780 
2,901 
3,264 
5,483 
3,248 
3,227 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1,443 
1,529 
1,352 
1,988 
2,579 
1,957 
2,372 
3,14 
2,244 
2,189 
3,487 
2,542 
2,72B 

2,365 
2,390 
2,776 
3,681 
2,681 
1,928 

230 
3,394 
1,503 
3,599 
4,075 
3,483 
4,446 
5,829 
4,607 
5,516 
6,920 
5,145 
5,453 
8,970 
5,790 
5,955 

1972 
1973 
1974 

3,755 
5,854
4,204 

3,159 
4,78B
3,227 

6,914 
10,642
7,431 

1975 
1976 
1977 
1978 

4,109 
4,361 
7,000 
10,671 

2,417 
2,P62 
5,355 
7,029 

6,526 
7,223 
12,355 
17,700 

Data from 1950 to 1958 are unavailable. 

No significant revenue reported. 

C13) and Oregon State University Economic Informa-
Source: (17), 
tion Service. 

year 2000. The average annual rate of decline in Oregon 
inin the last 11 years has been the same asproduction 

Washington (0.7c/). Production of red raspberries in Ore-
e;lion pounds in gon at that continued rate would be 8.4 

the year 2000. 
The value of production reached a 29-year peak in 1978 

(table 5). The value of \Vashington's crop in that year was 
wasalmost S10.7 million. Oregon's crop in the same year 

valued at just over S7.0 million. 

Black raspberries 
, and the black 

In terms of acrcag prduction value, 

raspberry crop is much smaller :han the red raspberry crop. 

Historically, acre.age, production and value have been higher 

in Oregon than in 'ashington. However, Oregon rates for 

itens declined faster than Washington's.all 	three 
Oregon acreage data were first available in 1959. when 

Table 6. Black raspberry acreage harvested in Washington,
 

Oregon, and Idaho from 1950 to 1978.
 

Acreage Harvested in States of the Pacific Northwest
 

/ Idaho b/ 	 MWWashington , Oregon a
acresacres acres
Year acres 


250
250 NA
1950 
 270NA1951 270 
255


1952 255 NA 

250250 NA
1953 

200


1954 200 NA 
150
 

1955 150 NA 

50
50 NA 


1957 200 NA 200

1956 


170
170 NA
1958 

3,3q
190 3,600 

3,380


1959 

180 3,200 

180 2,B50 


1960 

3,030


1961 
 2,760
160 2,600
1962 
 2,560
160 2,400
1963 
 2,860
2,700
1964 160 
 3,750
160 3,650 

150 3,600 


1965 
 3,750

1966 
 3,660
160 3,500 


150 3,100 

1957 


3,050

1968 
 3,070
170 2,900
1969 


3,060
2,900
1970 160 

2,940
140 2,800
1971 

2.330
130 2,200
1972 

1,30
130 1,00
1973 	 1,640
140 1,500
1974 


140 1,300 
 1,440
1975 


110 1,200 
 1,?10
1976 
 1,310
110 1,200
1977 
 1,330
130 1,200
1978 


a/ Data from 1950 to 1958 are unavailable.
 

-No sinificant acreage reported.
 

(12),(13) and Oregon 	State University Economic 
Informa-


Source: 

tion Service.
 

3,600 acres of black raspberries were in production (table 

6). Since then, the acreage has declined an average of 5.3% 

rate would leave onlyeach year. A continuation of that 

about 360 acres in production by the year 2000. The de

even more pronounced in the IIcline in acreage has been 
1978. The rate was -8.37¢ each ycar,year period ending in 

IHO acres of black raspberries in
which would leave only 


Oregon 
at the end of the century. 

Washington black 	 raspberry acreage was at or albovc 

1950s. But the rate of decline on an
250 acres in the early 
average! annual basis through the 29-year period ending in 

1978 was about 2.2',. That decline implies just under 8 

the year 2000. acres of black raspberries in Washington by 
last I I years hasThe annual acreage decline rate in the 

been less severe ( .3r). If that rate continues, Washington 

will have .about 100 acres of black raspberries at the end of 

the 	century. 
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Table 7. 	Total black raspberry production in Washington, 


Oregon, and Idaho from 1950 to 1978. 


Production 	in States of the Pacific Northwest (PNW) 


b /  
Washington Oregona/ Idaho PNW 

Year 1,000 lbs. 'IiOG Ibs. 1,000 lbs. 1,000 Ibs. 

1950 360 NA 360 
1951 424 NA 424 
1952 330 NA 330 
i1953 350 NA 350 
1954 220 8,740 8,960 
1955 260 9,030 9,290 
1956 30 6,120 6.150 
1957 450 3,840 4.290 
1956 304 3,278 3,582 
1959 300 6,120 6,420 
1960 260 4,490 4,750 
1961 360 3,278 3,638 
1962 240 2,470 2,710 
1963 274 3,600 3,874 
1964 256 4,724 4,980 
19E5 336 5,474 5,810 
1966 284 5,040 5,324 
1967 432 4,650 5,082 
1968 270 2,170 2,440 
1969 412 5,800 6,242 
1970 255 2,900 3,156 
1971 112 2,800 2,912 
1977 104 2,750 2,854 
1973 90 1,980 2,070 
1974 150 2,160 2,310 
1975 170 2,400 2,570 
1976 122 1,800 1,922 
1977 190 2,300 2,490 
1976 177 1,900 2,077 

a/ Data from 1950 to 1953 are unavailable. 


k1 No significant production reported. 


Source: (12), (13) and Oregon State University Economic Infor-

mation Service. 


\Vith some exceptions, tht. decline in PNW production 
parallels that of acreage (table 7). In 1951, Washington 
produced 424,000 pounds. Production declined an average 
of 2.4f/, over the 29-year period ending 1978. A continua-

tion of that rate would cut production to just over 100,000 

pounds by the year 2000. The annual rare of decline for the 

I ),ears ending in 1978 was even more, 3.$(r. At that rate. 
production would be only 76,000 pounds by the end of 

this century. 
Oregon production of black raspberries was 8.7 million 

pounds in 195,,i, the first year that records were available. 
The average annual decline in production from that time 

through the 1978 season was 5.947g.That would result in 

Table 8. 	Value of production for black raspberries in Wash

inqton, Oregon, and Idaho from 1950 to 1978.
 

Value of Production in States of the Pacific Northwest
 

Washington Oregona 
/ 

Idaho"
b/  

PNW 
Year $1000 ,I000 S1,O000 10 

1950 69 NA 69 
1951 73 NA 73 
1952 49 NA 49 
1953 87 NA 87 
1954 68 1,154 1,222 
1955 52 1,214 1,266 
1956 7 864 871 
1957 73 1,407 1,480 
1958 36 849 885 
1959 43 81 924 
1960 52 925 977 
1961 85 820 905 
1962 71 741 812 
1963 B4 1,084 1,168 
1964 72 1,323 1,395 
1965 S4 1,476 1,572 
1966 51 96B 1 ,019 
1967 104 1,111 1,215 
1968 95 764 859 
1969 172 2,071 2,243 
1970 64 722 786 
1971 28 697 725 
1972 44 1,235 1,279 
1973 81 1,663 1,744 
1974 75 1,099 1,174 
1975 85 1,217 1,302 
1976 61 889 950 
1977 123 1,426 1,549 
1978 132 1,425 1,557 

a/ Data from 1950 to 1953 are unavailable.
 

b/ No significa revenue reported.
 

Source: (12), (13) and Oregon State University Economic
 
Information Service.
 

production of just under 500,000 pounds in the year 2000 
if the annua; rate continued. In contrast, the rate of de
cline in production for the latest I1-year period ending in 
1978 was only 1.2(/.. That implies Oregon production of 

nAmost1.5 million pounds of black raspberries in the year 

2000. 

The value of Oregon and Washington production in 
1977 and 1978 was down somewhat from previous highs 

(table 8). Both states had record black raspberry produc
tion values in .1969 of S2.071,000 and S172,000, respec

tivelh. Value of production in 1978 ior Oregon was only 
S1,425,000 and for Washington was only S132,000. 
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Table 9. 
Cultivated blackberry acreage harvested in Washington, 

Oregon, and Idaho frorr1950 to 1976. 


Acreage Harvested 
in States of the Pacific Northwest 


Washington Oregon-
a
' Idaho-

b/  

PNW
Year acres acres acres acres 


1950 780 NA 780 

1951 1 200 NA; 1.200 
1952 1,050 NA 1,050
1953 1,08O NA 
 1,080

195. 1,150 NA 1,150
1955 1.200 NA 
 1,200 

1956 150 
 NA 
 150 
1957 950 NA 
 950 

1958 850 
 NA 
 850 

1959 750 3,434 	 4,184 

1960 700 3,860 	 4,560 

1961 670 NA 
 670 

1962 620 
 NA 
 620 

1963 610 NA 610 

1964 660 
 NA 660 

1965 650 
 NA 
 650 

1966 660 NA 660 
1567 630 
 NA 
 630 

196P 600 
 NA 
 600 

1969 550 
 NA 
 550 
1970 460 4,300 4,760 
1971 400 4,100 4,500
1972 2BO 4,000 4,280 
1973 160 2,600 2,760
1974 170 4,000 4,170 
1975 190 3,000 3,190
1976 210 2,600 2,810
1977 210 2,600 2,810 
1978 200 3,000 3,200 
a/ Data from 1950 to 1958 and from 1961 
to 1969 are unavailable. 


No significant acreage reported. 


Source: (12), (13) and Oregon State University Economic Informa-

tion Service 


Cultivated blackberries 
Acreage and production of cultivated blackberries have 

declined since 1950 for both Washington and Oregon. The 
value of production in Oregon reached record highs in 
1978 for the 29-year period 1950-78. In contrast, Wash-
ington's value of production in 1978 was only 40cr of the 
record high of 1951. 

\V2shington acreage was as high as 1,200 in the earl) 
1950s (table 9), but declined an average of 4.6(- per year 
over the 29 Nears ending in 1978. At that rate onl)' about 
7(1 acres of ultsated blackberries would remain in \Vash-
ington by the year 2000. A much higher annual decline of 
9.5r was observed for \\'ashingon acreage in the 1 -vea, 
period ending in 1978. Year 200 acreage at that rate would 
be onl about 2(1acres. 

Oregon acreage dat.; were niostI unavailable until 
1970. In that sear, 11.300 acres were harvested. The 0.75. 
average annual rate of decline in Oregon acreage since that 
date has been much less than that observed in \Vashington. 

Table 10. 	 Total cultivated blackberry production in Washington,
 
Oregon, and Idaho from 1950 to 197b.
 

Production 	 in States of the Pacific Northwest (P!J) 

Washington- / Oregon- idahoc/ pIv/
Year 1.000 lbs 1 Occ '0_ '_00C,lbs. 1,030 bs
 

1950 1,000 NA 1.000 
1951 5,062 NA 5,062
1952 NA N14 rA 
1953 5,366 NA 5,366

1954 6,210 NA 	 6,210
1955 7.965 
 NA 	 7,965
 
1956 506 
 NA 506
 
1957 8,014 NA 
 8,014

1958 7,459 NA 7,459

1959 6,243 17,324 	 22,874
 
1960 7,009 22,230 	 28,460
 
1961 5,877 18,480 	 23,704
1962 6,626 23,040 	 28,930

1963 5,483 18,81C 	 22,684
1964 5,184 23,100 	 27,708
 
1965 5,431 29,820 	 34,648

1966 4,666 32,200 36,348

1967 5,229 29,460 34,103
 
1968 3,577 27 .720 30,900
 
1969 5,074 30,100 34,610
 
1970 3,571 
 33,ii C, 36,28.4
 
1971 2,475 27,880 30,r80

1972 1,480 
 27 600 	 28,916

1973 738 8,060 	 8,716
1974 1,417 2U,000 	 29,260
 
1975 1,732 20,500 	 22,040

1976 1,559 21,300 	 22,686
 
1977 1,393 18,200 	 19,438

1978 1,120 20,100 	 21,220
 
a_/No production ligure available 
for 1952.
 

Data from 1950 to 1958 are unavailable.
 

- No significant production reported. 

d No production figure available 
for 1952.
 

Source: (12), (13) and Oregon State University Economic Infor
mation Service.
 

If that rate continues, Oregon will still have about 2,600 
acres in the year 2000. The rate of decline in the 11-year 
period ending in 1978 has been higher: 3.9c/r per year. But 
that rate if conrinued to the year 2000 will still leave more 
than 1,200 acres in production. 

The trend in cultivated blackberry production tonnage 
was actually up in both states during the 1950s and early 
1960s. Declining trends in both states were observed in the 
latest l]-year period ending in 1978. This was especially 
true in Washington (table 10). 

Washin,;(on production was in the 5- to 6-million ton 
range during a good part of the earl%- 1950s. There was 
even a very modest growth rate in production of (.VS- per 
year. That rate projected gives a production in ihc Year 
2000 of over 1.2 million pounds. However, the average rat
of decline in the I I-year period ending in 1978 exceeded 
10.(Y) annually. At chat rate, cultivated blackberry pr.. 
duction in Vashington will b' on!v about 110,000 pounds 
in 2000 A.D. 

1.57 



Table II. 	Value of production for cultivated blackberries in Table 12. Boysenberry acreage harvested in Washington, Oregon,
 
4ashington. Oregon. and idano from 1950 to 1978. and Idaho from 1950 to 1978.
 

Value of Production in States of the Pacific Northwest Acreage Harvested in States of the Pacific Nortnwest
 

- / 	 a - /
Washincton Oregonrt Idano- pNW Washingtor Oregon Idaho- Priw
 
Year 10 S1O.000 100 $I ,002 Year acres acres acres acres
 

1950 308 NA 	 308 1950 NA
 
1951 1 386 NA 1,386 1951 	 NA
 
1952 NA N A 	 NA 1952 NA
 
1953 964 NA 	 964 1953 NA
 
1954 535 NA 	 535 1954 NA 
1955 779 NA 	 779 1955 14A
 
1q56 72 N A 	 72 1956 NA
 
195? 570 NA 	 570 1957 NA
 
1958 378 NA 	 378 1958 NA
 
1959 472 1,386 1,858 1959 	 1,000
 
1960 635 2,223 2,85B 1960 	 1,500
 
1951 559 1,959 2,518 1961 	 1,200
 
1962 536 2,074 2,610 1962 	 1,200
 
1963 561 2,088 2,649 1963 	 1,100
 
1964 742 3,765 4,507 1964 	 1,1 50
 
1965 821 5,159 C,980 1965 	 1,250
 
1966 411 3,027 3,43P 1966 	 1,450
 
1967 469 2,740 3,209 1967 	 1,500 
1968 410 3,437 3,847 1968 	 NA
 
1969 812 5,689 6,501 1969 	 NA
 
197U 451 5,033 5,484 1970 	 1,450
 
1971 266 3,346 3,612 1971 	 1,350
 
1972 301 6,596 6,897 1972 	 1,200
 
1973 310 4,135 4,445 1973 	 800
 
1974 243 6,244 6,487 1974 	 1,200
 
1975 208 2,973 3,181 1975 	 950
 
1976 395 6,177 6,572 1976 	 600
 
1977 561 8,281 8,842 1977 	 700
 
1978 560 10,251 10,811 1978 	 750
 

a 	No revenue figure available for 1952. a/ No significant acreage reported.
 
Data from 1950 to 1958 are unavailable. Data from 1950 to 1958 and 1968 to 1969 unavailable.
 

cNo significant revenue repocrted. 	 / No significant acreage reported.
 

d 	No revenue fiijire dv,iilb'e for 1952, d/ No acreage surimary necessary. 

Source: an,;Oreqon State University Economic Source: (12), (13) and Oregon State University Economic Infor
Info-matlon Service. mation Service. 

The first available Oregon production data are for production was at a record $10.3 million in 1978. Value of 
1959, when over 17.3 million pounds were produced. The production in Oregon during 1959, the first recorded year, 
average annual growth rate through 1978 was about 0.8°'., was only 51.4 million. 
somewhat higher than the rate observed for Washington 
during the same period. If this growth rate continues, 23.7 Boysenberries 
million pounds wi lbe produced in the year 2000. But Ore- Oregon, the only state in the PNW with commercial 
gun production delined 2./i per vectr over the 11 years production of boysenberries, has had significant acreage de
ending in 1978. If the trend Lonvinues. Oregon should pro- dines since 1975 (table 12). In the 1960s as many as 1,500 
duce just over 1'N.6 pounds in the y'ear acres were harvestedmilion 	 2000. of boysenberries in Oregon. The acre-

TFie valuIe Of \'shington's small cultivated blackberry age from 1959 to 1974 averaged 1.239 acres. From 1975

cop has jilso declined (table i i). The record high value 78, the average was 750 acres, 60"7.r below the 1959-74 aver
%\\s reached in 1951--amost ,I.4 million. The value of Age. This is an annual rate of decline of about 7.6tl-. If 

production in \\ashingtum during 1977 and 1976 was about that rate )aved the saine for the remainder of this century, 
SS60,0. 	 That was shairly up froto crop values in the fewer than 200 acres would be harvested by 201)0 AD. 

c, rly Il'ios but less than half the dollar amounts observed Since 1954, Oregon boysenberry production has de

early in that 29-year period. In contrast, Oregon value of dined even faster than acreage (table 13). Almost H.0 mil
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T
Table 13. otal boysenberry proouction in Washington, Oregon, 


and Idaho from 1950 to 1978. 


Production 
in States of the Pacific Northwest 


Year Washington,000 1bs. 
/ 

Oregon b /  
1,00 lbs. Idaho 

/ 
1,000 lbs. pNWd /  

1,00011b 

1950 NA 
1951 NA 
1952 NA 
1953 NA 
1954 7,800 
1955 8,2NU 
1956 2,200 
1957 9,100 
1958 6,600 
1959 7,700 
1960 4,650 
1961 4,560 
1962 3,243 
1963 3,520 
1964 3,794 
1965 4,500 
1966 
1967 

6,234 
6,080 

1968 
19"9 

6,750 
4,750 

1970 
1972 

6,090 
3,914 

1972 3,360 
1973 1,600 
1974 2,900 
1975 3,600 
1976 2,250 
1977 3,150 
1978 2,000 

No significant production reported. 


Data from 1950 to 1953 are unavailable. 


No significant production reported. 


No production suanary necessary 

Source: (12), (13) and Oregon State University Economic Infor-

mation Service. 


lion pounds were produced in 1954, the first year pro.
duction data were recorded. Production declined an aver-
age of 5.3% nnually from 1954 through 1978. At that rate, 
production in the year 2000 would just exceed 600,000 
pounds. But If the 1975-78 trend (-17.W' per year) is pro. 
jected to the year 2000, production then will be less than 
50,000 pounds. 

Table 14. Value of production for boysenberries in Washington,
 

Oregon, and Idaho from 1950 to 
;978.
 

Value of 	Production in States of the Pacific 
Northwest
 

Washington/ Oregon-
b/ 

Idaho-C/  
PNWd-Year $1,0. $ ,000 .22L Ilm0 

1951 NA
 
1952 NA
 
1953 NA
 
1954 967
 
1955 746
 
1956 286
 
1957 965
 
1958 541
 
1959 496
 
1960 553
 
1961 634
 
1962 457
 
1963 503
 
1964 676
 
1965 995
 

1966 
 1,066
 
1967 
 547
 
1968 
 864
 
1969 
 930
 
1970 
 1,090
 
1971 
 709
 
1972 
 1,203
 
1973 
 786
 
1974 
 940
 
1975 
 662
 
1976 6391977 	 2,048
 

1978 
 1,628
 

/ No significant revenue reported.
 

Data from 1950 to 1953 are unavailable.
 

No significant revenue reported.
 

No revenue summary necessary.
 

Source: 	 (11 (13) and Oregon State University Economic Infor
mation Service.
 

Value of production has been variable, but geiierally 
up since 1954 (table 14). In 1977, the value of boysenberry 
production in Oregon reached i record of just over S2.0 
million. The value of production in 1978 was just over $1.6 
million. 



Table 15. Loganberry acreage harvested in Washington, Oregon, 

and Idaho from 1950 to 1978. 


Acreage Harvested in States of the Pacific Northwest 


/ / 	 /

Washington Oregon Ida hD MY-
Year acres acres acres acres 


1950 NA 
1951 NA 
1952 NA 
1953 NA 
1954 NA 
1955 NA 
1956 NA 
1957 NA 
1953 NA 
1959 1,050 
1960 NA 
1961 600 
1962 500 
1963 450 
1964 420 
1965 380 
1966 410 
1967 410 
196E NA 
1969 NA 
1970 45" 
1971 40.j 
1972 430 
1973 390 
1974 470 
1975 440 
1976 470 
1977 500 
1972 470 

No significant acreage reported. 


Data from 1950 to 1956, 1960, 1963 and 196S are unavailable. 


No significant acreage reported. 


No acreage summary necessary. 


Source: (12), (13)and Oregon State University Economic Informa-

tior. Service. 


Loganberries 
Only Oregon raises loganberries commercially in the 

PNW . Acreage declined in the 1960s but expanded a little 
during the 12-year period ending in 1978 (table 15). Acre-
age from 1959, the first recorded vear, declined an average 
3 9r(- annuall)' through 1978. That rate if continued to the 
.eatr 2000 would imply' an acreage level just below 200 
acres. ilowever. the growth rate averaged 1.1¢7¢ annually 
over the lasi 12 )'ears of the data series. If that rate con-
tinues, Oregon should have 600 acres by the year 2000. 

Table 16. 	 Total loganberry production in Washington, Oregon,
 
and Idaho from 1950 to 1978.
 

Production 	in States of the Pacific Northwest (PNW)
 

Washington- Oregon- IdahoEl PNW
dl
 

Year 1,000 lbs. 1,000 lbs. 1,000 Ibs. 1,000 lb
 

1950 	 NA
 
1951 	 NA 
1952 	 NA
 
1953 	 NA
 
1954 	 1,900 
1955 	 1,300
 
1956 	 250
 
1957 	 1,300
 
1958 	 850
 
1959 	 1,870
 
1960 1,600 
1961 2,460 
1962 1,800 
1963 2,160 
1964 1,6B0 
1965 1,406 
1966 2,008 
1967 1,920 
1968 2,964 
1969 2,450 
170 2,520 

. 2,200 
,E 1,634 

'j73 1,052 
1974 1,832 
1975 2,800 
1976 2,500 
1977 3,600 
1978 2,500 

a/ No significant production reported.
 

b/ Data from 1950 to 1953 are unavailable.
 

C/ No significant production reported.
 

d/ No production summary necessary.
 

Source: (12), (13) and Oregon State University Economic Informa
tion Service.
 

The production of loganberries over the 1954-78 per
iod varied (table 16). In 1954, the first year that informa
tion was available, 1.9 million pounds were produced. A 
1.1%- rate of growth continued through 1978, implying 
production of 3.2 million pounds by the year 2000 if con. 
tinued. However, production in the latest 11 -year period 
ending 1978 declined annually by an average 0.81-,. If that 
rate continues to the year 2000, production will be about 
2.1 million pounds. 
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Table 17. 	Value of production for loganberries In Washington, 
Oregon, and IdaKo from 1950 to 1978. 

Value ol Production in States cf the Pacific Northwest 

er 
Washington

/ 

.I 000 
b/Oegon-

SI 000 
Ida

h 
o
c/  

.$1.000 
MIMI

/ 

I,0M0 

1950 NA 
1951 NA 
1952 N4A 
1953 NA 
1954 NA 
1955 NA 
1956 NA 
1957 NA 
1958 NA 
1959 NA 
1960 NA 
1961 224 
1962 167 
1963 265 
1964 286 
1965 309 
1966 396 
1967 184 
19b8 356 
1969 500 
1970 504 
1971 444 
1972 474 
1973 483 
1974 737 
1975 563 
1976 513 
197, 1,512 
1976 1,075 

a_/No significant revenue reported. 

Data from 1950 to 1960 are unavailable. 

No sirnificant revenue reported. 


No revenue 	summary necessary.
 

Source: (12), (13) and the Oregon State University Economic
 

Information Service. 

Information on value of loganberry production was 
available only after 1960 (table 17). Throughout most of 
the i96Us and 1970s, the value of production was generally 
increasing, primarily because of higher prices. The 1977 
value of production was a record SI.5 million. In 1978 it 
declined to just over 1.0 million dollars, but was still the 
second highest gross return since 1961. 

Cranberries 
Cranberr' acreage remained steady to slightly up from 

1950 to 197H. During the last half of that period, produc. 
tion was maintained at near record levels. Value of pro-
duction increased to record and near record levels in the 
most recent years. 

Just over 	700 acres were harvested in Washington dur-

Table 18. 	 Cranberry acreage harvested in Washington, Oregon, 
and Idaho from 1950 to 1978. 

Acreage Harvested in States of the Pacific Northwest
 

Washington Oregon Idaho P1W
-/  
Year acres acres acres acres
 

1950 700 380 1,080 
1951 720 440 1.160 
1952 750 450 1 200 
1953 750 460 1,210 
1954 780 470 1,250 
1955 729 470 1,199
 
1956 950 470 1,420
 
1957 950 450 1,400
 
1958 900 520 1,420
 
1959 1,000 540 1,540
 
1960 1,050 550 1,600
 
1961 1,100 560 1,660
 
1962 950 560 1,510
 
1963 1,000 570 1,570
 
1964 1,000 570 1,570
 
1965 1,000 540 1,540
 
1966 1,000 560 1,560
 
1967 1,000 620 1,620
 
1968 1,000 635 1,635
 
1969 1,000 685 1,685
 
1970 1,000 745 1,745
 
1971 1.000 810 1,810
 
1972 1,000 890 1,890
 
1973 1,100 900 2,000
 
1974 1,100 900 2,000
 
1975 1,100 900 2,000
 
1976 1,100 880 1,980
 
1977 1,100 850 1,950
 
1978 1,100 860 1,960
 

aJ No significant acreage reported.
 

Source: (12), (13) and Oregon State University Economic Infor

mation Servict.
 

ing the earl) 1950s (table 18). Acreage increased gradually 
through 1978 at about 1.60 annually. If this rate con
tinues to the year 2000, about 1,550 acres will be harvested 
then. The growth rate of 1968-78 was just under 0.9%. 
That annual rate if continued will result in 1,330 acres har
vested by the end of the century. 

Oregon's acreage remained somewhat less throughout 

the 29-year period but grew faster than Washington's. Only
380 acres of cranberries were harvested in Oregon during 
1950. Through 1978, this acreage increased by alut 2.9l% 
annually. A continuation of this rate to the year 2000 pro
jects 1,600 acres in Oregon and a PNW total of 2,930 
acres. The annual growth rate for the last 11 years of the 
Oregon data series was about the same as that for the en
tire series. 
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Table 19. Total cranberry production in Washington, Oregon, Table 20. 
 Value of product:on for cranberries In Washington,
 

and Idaho from 1950 to 1978. 
 Oregon, and Idaho from 1950 to 1978.
 

Production in States of the Pacific Northwest (PNW) 
 Value of Froduction in States of the Pacific Northwest
 

Washington Oregon Idah' PNW
Year Washington Oregon Idahoi / PNW
.1,000 bs. 1 000 lbs. 
 1_000 lbs. 
 lO00 Ibs. Year 
 $1000
$1,000
000 

•1950 3,300 1,426 4,726 
 1950 289 
 124
1951 5,950 2,080 41:
8,030 1951
1952 3,000 779 268 1,04,
2,150 5,150 
 1952 450
1953 5,400 3.230 335 78!
8,630 1953 1,021
1954 6,150 3,000 449 1,47(
9,150 1954 
 738 360
1955 5,940 1,091
2,730 8,670 
 1955 594 
 273 86;
1956 6,470 4,000 
 10,470 1956 
 608 380
1957 8,400 4,100 12,500 1957 1,025 492 

981
 
1958 1,511
5,730 3,230 
 8,960 1958 
 705 375
1959 10,050 1,08(
4,930 14,980 1959 874
1960 4,270 2,800 439 1,31:
7,070 1960 
 389 244
1961 13,900 4,540 63:
18,440 1961 1,168 409
1962 5,400 2,950 1,571
8,350 1962 
 524 286
1963 11,100 4,075 81t
15,175 1963 
 1,299 476
1964 6,700 1,779
3,450 10,150 1964 978
1965 6,600 4,180 504 1,482
10,780 1965 
 1,023 648
1966 1.671
13"fj 4,860 18.360 1966 2,106 739
1967 13,900 6,530 2,84!
20,430 1967 
 2,224
1968 16,300 66 3,19
5,180 21,480 1968 2,722 793
1969 10,500 5,710 3,51E
16.210 1969 
 1,722
1970 14,000 6,060 20,060 1970 

879 2,601

1,624 642
1971 14,50' 6,880 21,380 2,26E
1971 1,550 736
1972 2,28£
15,400 10,400 
 25,800 1972 1,939 1,310
1973 11,800 9,730 21,530 1973 1,620 1,323 

3,24S
 
1974 9,200 9,200 2,951
18,400 1974 
 957 957
1975 13,500 1,914
9,710 23,210 1975 1,796 1,291
1976 10.300 3,087
8,930 19,230 1976 1,401 
 1,214 2,615
1977 13,600 8,020 
 21,620 1977 2,448 1,444
1978 13,900 9,450 3,892
23,350 1976 3,016 
 2,051 5,067
 
1/ No significant production reported. 
 2/ No significant revenue reported.
 
Source: (12), (13) 
and Oregon State University Economic Infoma-
 Source: (12) (13) and Oregon State University Economic Informa

tion Service. 
 tion Service.
 

Washington produced only 3.3 million pounds of cran. earl' 1950s. The average annual growth rate through 7978berries in 1950 (table 19). The average annual growth rate was just above 6.7,7%, which projects to almost 40 millionfor the 29 years ending 1978 was 5.1%f . This implies pro- pounds in the year 2000 if the rate stays the same. That rateduction of '41.3 million pounds in the year 2000. However, of growth was just slightly less for the 11-year period endin the latest II years of the histori:al period, production ing in 1978: 5.6%'7,, which, projected to 2000, gives a prodecreased by aii average 1.,I annually. If this decline con- duction of 31.5 million pounds.
tinues \Washington will produce 10.0 million pounds in The value of cranberry production set records in 19782000 AD. for both states (table 20). In Washington, total value ofThe trend in Oregon production was clearly up. Pr- the cranberry crop to producers was just over S3 million. Induction was only about 2.0 million pounds per year in ti Oregon, the value was just over S2 million. 
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Table 21. Production Costs per acre for red raspberries - Wa. - 1978 - Irrigated!' 

Price or Cost/
Price or 


1. Gross receipts from production 


2. Variable costs
 

3. 


4. 

5. 


6. 


7. 


Preharvest:
 
Nitrogen 

Herbicide, fungicide 

Preharvest labor 

Machine'y fuel & repairs 

Interest on Op. Cap. (9%) 


Total preharvest 


Harvest
 
Picking labor 

Other labor 

Interest on Op. Cap. (9%) 


Total harvest 

Total variable costs 


Income above variable costs 


Ownership costs (replaceient,
 
taxes, insurance, interest)
 
Tractors b field equipment 


Total ownership costs 


Other costs
 
Interest on land 

Taxes on land 

Amortized establishment 


(7 yrs., 9%, 5946) 

Cash overhead 

General management (7%) 


Total of other costs 


Total of all costs 


Return to risk 


Cost/ 
Unit Unit 

lbs. 0.71 

lbs. 0.25 

acre 
hour 
acre 
dols. 
acre 

lbs. 0.09 
lbs. 0.05 
dols. 

acre 

acre 
acre 
ton 
acre 
acre 
acre 

t/ Based on 25 acres of red raspberries.
 

Source: (9)
 

Production Cosis and Returns 
per acre in 1978 for all 

for black raspberries to 
Estimates of production costs 

bert v arieties ranged from S731 

In relation to total proi-blackberries. 

duec .on costs, variable costs were 
S2,355 for marion 

typically the largest pro-

usuall% small in relatitn to 
portion. Ownership costs were 

fixed costs. The "other" fixed 
costs and "other" 

and taxes on land, escab-
variable 

Cost categories included interest 
a generaloverhead, and

lishient cost amortization, cash 

management charge. 
S2i2 for black rasp-

The return to risk ranged from 
rasp-

berrie,, produced in \\'ashington to SI,801 for red 

berries also produced in Washington. Typical production 

units ratiged from 5 acres for loganberries to 40 acres for 

black raspberries. 

1969-1978 Cost/ Production
 

Base Yield Acre 
 Unit
 

5,216.00 3,703.36
 

62.50 0.01
 

178,43 0.03
 
271.11 0.05
 
73.13 0.01
 
52.66 6.01
 

637.83 0.12
 

4B4.50 0.09
 
257.24 0.05
 
66.76 0.01
 

808.50 0.16
 
1,446.33 0.2B
 

2,257.03 0.43
 

15.34 0.00
 
15.34 0.00
 

103.86 0.0?
 
17.31 0.00
 

187.96 0.04
 
7.50 0.00
 

124.48 0.02
 
441.11 0.08
 

1,902.78 0.36
 

1,800.58 0.35
 

Red raspberries 
for both \Washingwere estimatedCost-returns budgets 

The base yeld used 
ton and Oregon (tables 21 and 22). 

for Oregon,5,216 pounds per acre and
for Washington was 

per acre were estimated
pounds. Total variable costsi571 

S1,446 anti SI,384 for each state, respectively. The major 
at 

andherbicide, fungicide,
lements of variable costs were 

each state, ownlabor expense,. For
preharvest and harvest 


were S15 and "other" 
costs were Swiil. Due to 
ership costs 

return to
higher base yield and slightly lower total costs,

a 

for red raspberries was about S1,800

risk in Washington 

per acre compared to nearly S950 for Oregon.
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Table 22. Production costs per acre for red raspberries - Or. - 1976 - Irrigated.' 

Unit 

Price or 
Cost/ 
Unit 

1969-178 
Base Yield 

Price or 
Cost/ 
Acre 

Cost/ 
Production 

Unit 

1. Oross receipts fron production lbs. 0.71 4,571.00 3,245.41 

2. Variable costs 
Preharvest: 
Nitrogen 
Herbicide, fungicide 
Preharvest labor 
Machinery fuel 6 repairs 
lIterest on Op. Cap. (9%) 

Total preharvest 

lbs. 
acre 
hour 
acre 
dols. 
acre 

0.25 62.50 
178.43 
271.11 
73.13 
52.66 

575.33 

0.01 
0.04 
0.06 
0.02 
0.01 
0.13 

Harvest 
Picking labor 
Other labor 
Interest on Op. Cap. (9%) 

Total harvest 
Total variable costs 

3. Income above variable costs 

lbs. 
lbs. 
dols. 

0.09 
0.05 

484.50 
257.24 
66.76 

808.50 
1,j83.83 

1,861.58 

0.10 
0.06 
O.U1 
0.17 
0.30 

0.41 

4. Ownership costs (replacerent, 
taxes, insurance, interest)
Tractors & field equipment 

Total ownership costs 
acre 15.34 

15.34 
0.00 
0.00 

5. Other costs 
Interest on land 
Taxes on land 
Amortized e,'tablishment 

(7 yrs., 9. $946) 
Cash overhead 
General nanagement (7%) 

Total of other costs 

6. Total of all costs 

acre 

acre 
ton 
acre 
acre 
acre 

103.86 

17.31 

187.96 
7.50 

124.40 
441.11 

2,302.69 

0.02 

0.00 

0.04 
0.00 
0.03 
0.10 

0.50 

7. Return to risk 942.72 0.21 

_J Based on 25 acres of red raspberries. 

Source: (9) 
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Table 23. Production costs per acre for black raspberries Wa. - 1978 - Irrigated-
/ 

Price 	or Price or Cost/
 
Cost/ 1969-1978 Cost/ Production
 

Unit Unit Base Yield Acre Unit
 

1. Gross receipts from production lbs. 0.75 1,297.00 972.75
 

2. Variable costs
 
Preharvest:
 
Nitrogen lbs. 0.23 
 35.25 0.03
 
Herbicide, fungicide 
 acre 	 18.86 0.01
 
Irrigation power acre 
 15.00 0.01
 
Irrigation district charge acre 
 7.50 0.01
 
Preharvest labor hour 	 79.63 
 0.06
 
Machinery fuel & repair acre 10.21 
 0.01
 
Interest on Op. Cap. (9%) dols. 
 14.98 0.01
 

Total preharvest 
 181.43 0.14
 

Harvest
 
Picking labor lbs. 0.11 182.05 0.1
 
Other labor lbs. 17.41
0.01 0.01
 
Interest on 
Op. Cap. (9%) dols. 18.03 0.01
 

Total harvest 
 217.49 0.17
 
Total variable costs 
 398.92 0.31
 

3. Income aboe variable costs 
 573.83 0.44
 

4. 	Ownership costs (replacement,
 
taxes, insurance, interest)
 
Tractors 2 field equipment acre 15.34 0.01
 

Total 	ownership costs 
 15.34 0.01
 

5. 	Other costs
 
Interest on land acre 
 103.86 0.08
 
Taxes 	on lasd acre 
 17.31 0.01
 
Amortized establishment acre
 
(7 vrs., 9!, 842) acre 167.30 
 0.13
 

Overneao cash 	 acre 
 7.50 0.01
 
General management acre 
 20.72 0.01
 

Total of other costs 
 316.69 0.24
 

6. Total of all costs 
 730.95 0.56
 

7. Return to risk 
 241.80 0.19
 

1/ Based on 40 acres of black raspberries.
 

Source: (5).
 

Black raspberries Total variable costs were S399, which conssted in large 
The cost-return%levels for black raspberries were esti. p, rtof nitrogen and preharvest and harvest labor expenses. 

mated to he comparable in each state (table 23 and 24). Ownership costs were estimated at SI5 and "uther" costs 
The only difference was a 1,297-}.jund base yield in Wash. ar $317. Return to risk for black raspberries was estimated 
ington compared with a 1,4 18-pound base yield in Oregon. at just over S240 in Washington and about S330 in Oregon. 
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Table 24. Production costs per acre for black raspberries - Or. - 1978 - Irrigated/ 

Unii. 

Price or 
Cost/ 
Unit 

1969-1976 
base Yield 

Price or 
Cost/ 
Acre 

Cost/ 
Proaurtion 

Unit 

1. Gross receipts from production los. 0.75 1,41A.OO 1,036.50 

2. Variable costs 
Preharvest: 

Nitroge,, 
Herbicide, fungicide 
Irrigation power 
Irrigation district charge 
Preharvest labor 
Machinery fuel h repair 
Interest on Op. Cap. (9%) 

Total preharvest 

1bs. 
acre 
acre 
acre 
hour 
acre 
dols. 

0.23 35.25 
18.86 
15.00 
7.50 

79.63 
10.21 
14.98 

181.43 

0.02 
0.01 
0.01 
0.00 
0.06 
0.01 
0.01 
0.13 

H rvest 
Piti ing labor 
Other labor 
Interest on Op. Cap. (9%) 

Total harvest 
Total variable costs 

lbs. 
lbs. 
dols. 

0.11 
0.01 

18Z.05 
1.7.41 
18.03 

217.49 
398.92 

0.13 
0.01 
0.01 
0.15 
0.28 

3. Income above variable costs 637.58 0.45 

4. Ownership costs (replacement, 
taxes, insurance, interest)
Tractors 6 field equipment 

Total owner snip costs 
acre 15.34 

15.34 
0.01 
0.01 

5. Other costs 
Interest on land 
Taxes on land 
Anortized establishment 
(7 yrs., 97, $842) 

Overnead cash 
General management 

Total of other costs 

acre 
acre 
acre 
acre 

acre 
acre 

103.86 
17.31 

167.30 

7.50 
20.72 

316.69 

0.07 
0.01 

0.12 

0.00 
0.01 
0.22 

6. Total of all costs 730.95 0.52 

7. Return to risk 332.55 0.23 

B/based on 40 acres of black raspberries. 

Source: (5). 
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Table 	25. Production costs per acre for Marion blackberries - Or. - 1978 - ArrigatedA/
 

Price or 
 Price or Cost/

Cost/ 1969-1978 Cost/ Production
 

Unit Unit Base Yield Acre Unit
 

1. Gross receipts from production lbs. 0.51 5,780.00 
 2,947.80
 

2. Variabit rosts
 
Preharvest:
 
Nitrogen lbs. 
 0.23 
 58.75 0.01
 
Herbicide, fungicide 
 acre 	 55.73 0.01

Irrigation power 
 acre 7.50 0.00

Irrigation district charge 
 acre 	 15.00 0.00

Preharvest labor 
 hour 3.72 
 478.02 0.08

Machinery fuel & repair 
 acre 	 36.12 0.01

Interest nn Op. Cap. 19%) dols. 
 61.42 0.01
Total 	preharvest 
 721.54 0.12
 

Harvest
 
Picking labor lbs. 
 0.10 
 689.52 0.12
 
Other 	labor 
 lbs. 0.02 
 192.27 0.03

Interest on Op. Cap. (9%) dols. 
 79.36 0.01
 

Total 	harvest 
 961.15 0.17
 
Total variable costs 
 1,62.69 0.29
 

3. Income above variable costs 
 1,100.62 0.19
 

4. Ownership costs (replacement,
 
taxes, insurance, interest)

Tractors h field equipment acre 
 54.18 0.00
Total 	ownership costs 
 54.18 0.00
 

5. 	Other costs
 
Interest on land acre 
 186.94 0.02
Taxes 	on land acre 
 19.04 0.00
 
Amortized establishment acre


(13 yrs., 9%, $2494) acre 
 333.11 0.06
 
Overnead cash 	 acre 
 47.31 0.00

General management acre 
 41.05 0.01


Total 	of other costs 
 627.45 0.11
 

6. Total of all costs 
 2,355.32 0.41
 

7. Return to risk 
 592.48 0.10
 

/ Based on 10 
acres of Marion blackberries on a 75-acre farm.
 

Source: 3).
 

:ullivated blackberries 
Cost-returns information on niarion blackberries was sisced in large par( of preharvest and harvest labor. Owner

vailable only for Oregon (table 25). The average price ship costs were only S54. "Other" costs totaled S627, of er pound in 1978 was 51 cents. With base yield estimated which $187 was attributable to interest on land and S333
t 5,780 pounds, total revenue was just under $3,000 per was established cost amortization. The return to risk was 
cre. Total variAble costs were estimated at £1,683 and con- estimated at nearly $600 per acre. 
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1978 - Irrigatea.,
Table 26. Production costs per acre for Evergreen blackberries - Wa. 


1. Gross receipts from production 


2. Viriable Losts
 
P,'eharvest:
 
Nitrogen 

Herbicide, fungicide 

Irrigation pcwer

Irrigation district charge 

Preharvest labo," 

Mlachinery fuel & repair 

Interest on Op. Cap. (9%) 


Total preharvest 


Harvest
 
Plcting labor 

Other 	labor 

Interest on Op. Cap. (9%) 


Total 	harvest 

Total 	variable costs 


3. Income above variable costs 


4. 	Ownership costs (replacement,
 
taxes, insurance, interest)

Tractors t field equipment 


Total ownership costs 


5. 	Other costs
 
Interest on land 

Taxes on land 

Amortized establishment 


(13 yrs., 9%, $2406) 

Overneaa cash 

General management 


Total of other costs 


6. Total of all costs 


7. Return to risk 


Price or 
Cost/ 1969-1978 

Unit Unit Base Yield 

lbs. 0.50 6,271.00 

lbs. 0.23 
acre 
acre 
acre 
hour 3.22 
acre 
dols. 

Ibs. 0.10 
lb . 0.02 
acre 

acre 

acre 
acre 
acre 
.acre 
acre 
acre 

2/ Based on 10 acres of Evergreen blackberries on a 75-acre farm.
 

Source: (4),
 

Cost-returns information for evergreen blackberries was "other" costs was 

Price or 

Cost/ 


Acre 


3,135.50
 

58.75 

43.62 

7.50 


15.00 

414.54 

36.12 

51.79 


627.32 


551.20 

111.30 

63.30 


725.80 

1,353.12 


1,782.38 


54.18 

54.18 


186.94 

19.04 


321.36 

47.31 

46.22 


614.87 


2,022.17 


1,113.33 


Cost/

Production
 

Unit
 

0.01
 
0.01
 
0.00
 
0.00
 
0.07
 
0.01
 
0.01
 
0.10
 

0.09
 
0.02
 
0.01
 
0.12
 
0.22
 

0.28
 

0.01
 
0.01
 

0.03
 
0.00
 

0.05
 
0.01
 
0.01
 

0.0
 

0.32
 

0.18
 

slightly lower for evergreen than for 
available only for Washington (table 26). The base yield marion blackblyries, primarily due to lower establishment 
of 6,271 pounds per acre was slightly higher than that typi- amortization costs. Total return to risk for evergreen black. 
cal for Oregon. Revenue per acre was estimated at about berries in Washington at 1978 levels was estimated at 
$3,135. Variable costs totaled S1,353, about S330 lower than Sl,1 13, nearly double the return to marion blackberries in 
variable costs estimated for marion blackberries in Oregon. Oregon. 
Ownership costs were the same. However, the total of 
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Table 27. Production costs per acre for boysenberries - Oregon - 1978 Irrigated-/ 

Price or Price or Cost/
Cost/ 1?69-1978 Cost/ Production
 

Unit Unit Base Yield Acre Unit
 

1. Gross receipts from production lbs. 
 0.80 3,210.00 2.574.40
 

2. Variable costs
 
Preharvest:
 

Nitroger lbs. 
 0.23 
 22.33 0.01

Lime sulfur, acre 
 14.14 0.00

Irrigation power 
 acre 7.54 0.00

Irrigation district charge 
 acre 	 15.00 0.DO
Preharvest labor 
 hour 4.03 
 519.61 0.16
Machinery fuel & repair acre 
 35.08

Interest on Op. Cap. (9%) dols. 	

0.01
 
55.23 0.02
Total 	preharvest 
 668.93 0.21
 

Harvest
 
Picking labor lbs. 
 0.11 
 301.33 0.09

Other 	labor 
 lbs. 
 75.44 0.02
Machinery fuel & repair 
 ar-	 28.29 0.00
Interest on Op. Cap. (9%) ;.,:.. 0.03 36.45 0.01


Total 	harvest 
 441.51 0.14

Total variaLle costs 
 1,110.44 C.35
 

3. Income above variabte costs 
 1,463.96 0.45
 

4. 	Ownership costs (replacement,
 
taxes, insurance, interest)

Tractors & field equipment acre 
 59.40 0.01
 

Total ownerthip costs 
 59.40 0.01
 

5. 	Other costs
 
Interest on land acre 
 135.79

Taxes on land (FUV) acre 	

0.04
 
62.70 0.01
 

Amortized establishment acre
 
(18 yrs., 9%, $i700) acre 
 307.15 0.10
 

Overhead cg: h 
 acre 
 50.73 0.01
General mdnagement (7%1 acre 
 120.83 0.04
Total 	of other costs 
 677.20 0.21
 

6. Total uf all costs 
 1,847.04 0.57
 

7. Return to risk 
 722.36 0.23
 

A/ Based on seven acres of bcysenberries on a 100-acre farm with 3/4 acre additional headland.
 

Source: (7).
 

Boysenberries 
A cost-returns budget for boysenberries is presented only preharvest and harvest labor accounting for about 80r,' offor Oregon, the only commercially producing state 	 in the this total. Ownership costs amounted to S59 and "other"

PNW (table 27). r"he average price in 1978 was 80 cents costs totaled S667. %Other- costs 	consisted maini of es. 
per pound. Given a base yield of 3,21H pounds per acre. tablishment cost amortization, interest on land and general
total revenue per acre averaged abou: $2,600. Total vari- management expenses. RetLrn to risk for boysenberries was 
abie costs were estimated to average S1,110 per acre with estimated io be almost S730 per acre. 
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/
Table 26. Production costs per acre fir loganberries - Oregon - 1978 - Irrigateds

P'ice or Price or Cost/
 
Cost/ 1969-1978 Cost/ Production
 

Unit Unit Base Yield Acre Unit
 

1. Gross receipts from production lbs. 0.43 5,153.00 2,215.79
 

2. 	Variable costs
 
Preharvest:
 
Herbicides, 	insecticides,
 

fungicides, 
 acre 60.45 0.01
 
Irrigation power acre 7.50 
 0.00
 
Irrigation district charge acre 15.00 0.00
 
P,'eharvest labor 
 hour 3.42 96.01 0.02
 
Machinery fuel & repair acre 39.11 
 0.01
 
Interest on Op. Cap. (9t) dols. 19.62 0.00
 

Total preharvest 237.69 0.05
 

Harvest
 
Picking labor lbs. 0.10 
 569.15 0.11
 
Other harvest costs lbs. 143.61
0.02 	 0.02
 
Harvest materials acre 
 8.89 0.00
 
Machinery fuel & repair acre 35.56 
 0.00
 
Interest on Op. Cap. (9.) dols. 
 67.99 0.01
 

Total harvest 
 825.20 0.16
 
Total variable costs 1,062.89 0.21
 

3. Income above variable costs 	 1,145.90 0.22
 

4. 	Ownership costs (replacement,
 
taxes, insurance, interest)
 
Tractors & field equipment acre 58.67 0.01 

Total ownership costs 58.67 0.01
 

5. 	Other costs
 
Interest on land investment 
 acre 	 140.81 0.0?
 
Taxes 	on land acre 29.33 0,01
 
Amortized establ ishment
 

(7 yrs., 9'..$1716.39) acre 341.03 0.07
 
Overhead cash acre 
 51.47 0.01
 
General management acre 117.89 0.02
 

Total of other costs 
 680.53 0.13
 

6. Total of all 
costs 	 1,802.09 0.35
 

7. Return to risk 
 413.70 0.08
 

A/ Based on five acres of loganberries on a 100-acre farm with 1/2 acre additional headland.
 

Source: (2,9)
 

Loganberries 
As with boysenberries, a cost-returns budget for logan- ecticides and fungicides, preharvest and harvest labor: 

berries was prepared only for Oregon (table 28). The 1978 other harvest costs: and interest on operating capital. Own
price per pound averaged 43 cents. The estimated base yield ership costs were estimated to be S59. "Other" cost!,, mainly 
was 5,153 pounds, so tocl revenue averaged about S2,215 interest on land, establishment cost amortization and gen
per acre. Total variable costs were estimated at S1,063. Ma. eral management expenses, were estimated at S6H1. Total 
jor variable cost outlays included those for herbicides, in. return to risk was estimated to be almost 8415 per acre. 
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Future Alternatives and Constraints 
On a Positive note, the long-term outlook is for con-

tinued strong demand for most berry crops. Prices will 
likely tend to rise with the general price level. Supporting 
this observation were cold storage stocks from year-to-year 
at continued low levels. Per capita consumption or) the 
whole has remained steady' to slightly up. Furthermore, 
possibilities exist for expansion of berry markets in areas 
east of the Rocky Mountains and in Asia. Consumers are 
becoming more aware of the nutritional qualities of berries, 
and should increase consumption (6). 

For berry crops in general. genetic improvements are 
ne'essary to overcome production problems and to increase 
yields. Given the 1,ressures of urbanizatioti in PNW areas 
suitable for berry production, new or improved varieties 
are iooked upon as the only way that production might in-
crease enough for market expansion. With proper mer-
chandising, any resulting increase in her,, production 
might be sold at prices high enough to cover the substan-
rial costs of shipping out of the relatively isolated PN'Wf. 

A number of constraints on long-term prospects for the 
berry industry must be addressed. The pressures of urban-
ization in the PNTW have be~en one reason for a downward 
trend in berry acreage and production. Genetic improve-
ments in new varieties of berries that have been developed 
have helped to counter the decline in production. 

The long distances to new or expanded markets and 
high energy costs will continue to be serious problems. 
These factors are making PNW fresh and processed berry 
products les's competitive with fruit production from other 
areas nearer large markets. Transportation is becoming in-
creasingly costly. Energy problems have only aggravated 
the'situation. Part of this problem may be offset by' the 
relatively fast population growth in the western U.S. in 
recent years. If population continues to grow, the market 
area in which the PN\V has a location (competitive) ad-
vantage should expand substantially (8). 

The future for berry production appears bright if these 
problems can be overcome. Development of increased berry 
production and markets will depend in part on government 
perception of the need to expand output of horticultural 

foods in general. Nonagricultural use competition for land 
and water will be an imFortant influence. 
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