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Several types of caneberries or brambles are 
produced commercially in Oregon, including 
summer- and fall-bearing red raspberries, black 
raspberries, and blackberries. 

This fertilizer guide provides general information for 
caneberry fertilization. Growers, with the assistance of 
county Extension agents and field representatives, should 
consider fertiUzer needs of each caneberry field. Routine 
collection and analysis of soil and tissue samples are 
helpful in determining fertilizer applications. Fertilization 
of a perennial crop such as caneberries may not be indi- 
cated by changes in tissue analysis for 1-2 years after 
application. This is especially true when immobile materi- 
als (P, K, and lime) are topdressed. Soil and'tissue data 
should be monitored along with weather records, yield, 
quality, disease problems, fertilization rates, and timing. 

The goal of caneberry fertihzation, as for any high- 
value crop, is to remove limitations to yield and quality by 
supplying the crop with ample nutrition in advance of 
demand. Production costs, environmental stewardship, and 
governmental regulation also should be considered. 
Fertilization should be based on yield or quality response, 
experience, and economics. 

Fertihzation influences yield, fruit quality, fruit matu- 
rity, and sustained plant vigor. The use of fertiUzer should 
be part of a management package that includes estabhsh- 
ment of certified plants on well-drained sites that have a 
water table of more than 2 feet in the winter; control of 
diseases, insects, weeds, and rodents; irrigation; and timely 
harvest. 

Observations of annual growth, yield, size, and color of 
leaves and fruit are helpful in determining fertilizer needs 
when used with soil testing and plant analysis. Plant tissue 
analyses indicate which elements are accumulated in 
adequate, deficient, or excessive amounts. 

Severe nutrient deficiencies are expressed through 
leaf discoloration and distortion. 

For tissue analysis, collect 50 leaves in late July to early 
August. A single sample should not represent an area of 
more than 5 acres. Obtain the sample from five plants of 
average vigor, spaced evenly throughout the area. 
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Include only one variety in a sample. Select the most 
recent fully expanded leaf (about 12 in from the tip) on the 
current season primocanes. Collect 10 leaves per plant and 
combine them into one sample in a paper bag. Select only 
one leaf from a primocane. Preferably, collect leaves that 
are free of disease or other damage. Pick leaves so that the 
petiole (stem) remains with the leaf. Do not wash the leaf 
samples. Either air dry them or send them to a laboratory 
immediately. To avoid spoilage, ship fresh (moist) samples 
early in the week to ensure rapid delivery. 

Soil analyses are used to estimate amounts of available 
nutrients, the need for lime, and to determine the presence 
of detrimental characteristics such as excessive salts. Soil 
analysis before planting is more useful than analyses 
obtained after planting. Obtain soil samples in the summer 
or fall before planting. A brief explanation of soil sampling 
is available in EC 628, How to Take a Soil Sample.. .and 
Why. If you have questions about soil or tissue sampling, 
inquire at an OSU county Extension office. 

Fertilizer recommendations are based on a 2.5-foot x 
9- or 10-foot spacing for raspberries and a 4- or 5-foot x 
10-foot spacing for blackberries. 

Nitrogen (N) 
N requirement varies with crop load, cane growth, plant 

age, soil type, irrigation, rainfall, and cultivar. Cane 
growth is an initial indicator of N sufficiency. Some 
caneberries are more vigorous than others and may require 
less N to give the desired amount of cane growth. Less N 
is required in the planting year than in subsequent years. 
Excess N adversely affects yield and also can promote 
vigorous vegetative growth. Berry color is not consistently 
influenced by N rate. 

N fertilization should be based on tissue N concentra- 
tion, cane vigor, yield, and irrigation practices. Tissue N 
concentration from a late July-early August samphng 
should be between 2.3 and 3.0 percent. Above-normal N 
and high vigor indicates over-fertilization of N. Below- 
normal N and low vigor indicates a need for additional 
nitrogen. Above-normal N and low vigor suggests other 
growth-hmiting factors. Below-normal N and high vigor 
can occur on canes with little or no crop. For 
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summer-bearing red raspberries, canes 7 feet high and 
xh inch diameter are desirable. Cane growth of 12 to 15 feet 
for trailing types (Boysen, Logan, Marion, Kotata, and 
Thomless Evergreen) is adequate. For summer-bearers 
(Willamette, Meeker, etc.) fertilize at bud break. Use 
Table 1 as a guidehne for N fertihzation. 

Table 1.—N recommendations for caneberries. 

Caneberry type 

Red raspberry 40-60 
Black raspberry 20-40 
Thomless Evergreen 40-60 
Logan, Boysen*, and 30-40 
Marion 

Year of application 
Establishment     Subsequent 

(lb N/a) 
60-80 
40-60 
60-80 
50-70 

'Maximum yearly N rate for Boysen is 50 lb/a. 

For primocane or fall-bearing red raspberries (Amity, 
Heritage, Summit), add an additional 20 lb N/a at bloom. 
Irrigated blackberries planted in sandy soils may require 
split rather than a single N apphcation. Fall-bearing red 
raspberries also respond well to split spring applications of 
fertilizer. Split applications can be made regardless of 
caneberry and soil type. 

Thomless Evergreen blackberries allocate current- 
season fertihzer N to primocane tissues, fruit, and roots. 
The following year, roots and floricanes are a source of 
stored fertilizer N for other tissues. 

Blackberries are produced either on the every year 
(E-Y) system or the alternate year (A-Y) system. With the 
E-Y system, both fruit and primocanes (next year's 
fruiting canes) are produced each year, while the A-Y 
system produces fruit every other year. Under the A-Y 
system, only primocanes are produced in the nonfruiting or 
"off year. 

Replicated field trials on Thomless Evergreen blackber- 
ries have shown that nitrogen fertilizer can be eliminated 
in the nonfruiting "off" year when followed by 100 lb N/a 
in early spring of the fruiting year. Grower experience has 
shown that Boysen, Logan, Marion, and similar type 
berries can be fertilized with N in the fruiting or "on" year 
when grown on the A-Y system. 

In new fields, apply the N in continuous bands shortly 
after setting the plants. Band N 4-6 inches on both sides of 
the row, taking care not to disturb recently set plants. 
N can be banded with phosphoms (P) and/or potassium 
(K). Surface banding of fertilizer means application of 
fertilizer in bands 3-10 inches wide on the soil surface. 

N may be banded in late winter or early spring of the 
second growing season. February to mid-March apphca- 
tions have been most effective on established plantings. 
Bands should be placed at the edge of the root zone. 

By the start of the third growing season, most growers 
prefer to broadcast N and other fertilizers. Continuous 
surface banding of N can cause detrimental acidification in 

the band. Losses from surface-banded N can occur where 
soils have been limed recently and the fertilizer is not 
washed into the soil by rain or irrigation 1-2 days after 
application. 

Caneberries use the nitrate form of nitrogen more 
readily than the ammonium form. Nitrate nitrogen is 
soluble in water and moves into soil or the plant rapidly, 
but it's also easily leached from soil. Because nitrate 
nitrogen generally is more expensive than ammonium 
forms, many growers apply urea or other ammoniacal 
sources of nitrogen. Ammonium nitrogen is leached less 
easily since it binds to soil particles. However, it is 
converted into the nitrate form by soil microorganisms. 
This process is called nitrification. Soil pH is one factor 
controlling nitrification. Figure 1 illustrates relative 
nitrification of ammonium nitrate, ammonium sulfate, and 
urea. Urea and ammonium nitrate act similarly when the 
soil pH is 6.0 but differently at pH 5.5. All N sources 
nitrified faster at pH 6.0 than 5.5. Ammoniacal N is 
converted rapidly to nitrate in warm, moist soil with a pH 
above 6.0. In the Willamette Valley, this conversion can be 
50 percent complete 3 to 10 weeks after a March 1 (bud 
break) apphcation. 
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Figure 1.—Relative nitrification of N fertilizers, Hyslop Farm, 
spring 1985, 140 lb N/a applied March 7, sampled April 23. 

Phosphorus (P) 
Most soils in the Willamette Valley contain P levels that 

are considered adequate for caneberries. Definitive 
research showing yield or growth response from P is not 
available in Oregon or other caneberry-growing regions. 
Trial apphcations can be helpful to determine P need for 
individual fields when tissue P is below normal. Use 
Table 2 for guidance. Surface application of P is less 
effective than subsurface banding due to lack of mobihty 
in soil. Rates in Table 2 are for subsurface bands. P can be 
banded with N and K. Place bands 4-6 inches to both sides 
of the caneberry rows and 4-6 inches deep. Testing for 
3-5 years may be necessary before differences are 
observed. Increase the P rate (Table 2) 2^4 times for a 
preplant, broadcast, incorporated application. 
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Table 2.—P recommendations for caneberries. 

If the soil test Apply this amount 
for P is 
(ppm)* 

or Tissue P is    of phosphate (P2Os) 
(%)                    (lb/a) 

0-20 under 0.16                  60-80 
20-^0 0.16-0.18                   0-60 

over 40 over 0.18                         0 

*Bray method. 

Rock phosphate can be used by growers practicing 
organic production. Not all rock phosphates react or 
release P at the same rate. Finely ground rock phosphate 
mined in North Carohna applied to a P-deficient soil 
produced wheat yields comparable to super phosphates 
when applied at twice the rate of super phosphates. This 
material has approximately 30 percent P205 and a citric 
acid solubility above 50 percent. 

Potassium (K) 
K is essential for caneberry production. However, the 

amount of K fertihzer required is not well defined. Fruit 
firmness sometimes is attributed to adequate tissue K 
levels. Use soil tests to determine preplan! K fertilization. 
Plant analysis is the best indicator of K need after crop 
estabhshment. Generally, no relationship exists between 
soil and tissue K levels. High surface soil K and low tissue 
K may indicate a gravelly subsoil low in K, inadequate 
irrigation, diseases, or other production problems. 

In fields 2 years old or older, K can either be banded or 
broadcast, alone or in combination with N, P, and possibly 
other fertilizers. Use Table 3 to obtain K fertihzer rates. 

Table 3.—K recommendations for caneberries. 

If the soil test 
for K is 

. (ppm)* 
under 150 
250-350 
over 350 

or Tissue K is 
(%) 

under 1 
1-1.25 
over 2 

Apply this amount 
of potash (K20) 

(lb/a) 
60-100 
40-60 

0 

'Ammonium acetate extraction. 

In new plantings, one-half to two-thirds of the K 
requirement can be broadcast and incorporated before 
planting, and the remaining one-half to one-third can be 
banded with N and P after planting. No more than 40-60 
lb KjO/a should be included in N-P-K mixtures banded 
after planting. Excessive amounts of banded K may cause 
burning of new roots, particularly in sandy soils. 

Thereafter, monitor tissue K annually to determine the 
optimum rate for each field. Increase the K apphcation rate 
25 to 50 percent on red hill soils (Jory, Bomstedt, 
Cazadero, Cottrell, Laurelwood, and Saum) to obtain the 
desired tissue K concentration. 

Boron (B) 
Small amounts of B are critical for budbreak and fruit 

set of caneberries. B deficiency in caneberries results in 
small fruit, decreased yield and, in severe situations, cane 
dieback. Prediction of B need for fruit crops from a soil 
test is less effective than tissue testing. 

Table 4 provides B fertihzer recommendations based on 
soil or tissue tests. Annual fohar B applications in fall or 
spring prior to bloom are effective. B apphcations without 
soil or tissue tests are not recommended because, in an 
Oregon trial, continued use reduced yield 2 out of 5 years 
when tissue B was adequate. 

B should either be broadcast or applied as a fohar spray. 
It should not be banded. It can be added to most sprays, 
particularly Bordeaux mixture. If an analysis of a mid-July 
to mid-August tissue sampling is below 30 ppm B, spray 
sodium pentaborate (20% B) in fall at a concentration of 
2 lb sodium pentaborate in 100 gal water. Apply dry 
formulations in spring before budbreak. 

Table 4.—B recommendations for caneberries. 

If the soil test 
for B is 
(ppm) 

under 0.5 
0.5-1.5 

over 1.5 

or Tissue B is 
(ppm) 

under 25 
25-30 

over 30 

Apply this amount 
ofB 

Qb/a) 
2-2.5* 

1-2 
0 

'This is for 1 year only. Follow with 1 lb B/a the next year if 
soil test levels remain below 0.50 ppm. 

Lime 
Lime is suggested when the soil pH is 5.5 or below, or 

when calcium (Ca) levels are below 5 meq Ca/100 g of 
soil. However, if total bases exceed 20 meq/100 g on fine- 
textured (clayey) valley floor soils, lime probably is not 
needed unless the pH is below 5.2. The rate of lime 
application can be estimated from Table 5. 

Table 5.—Lime recommendations for caneberries. 

If the SMP buffer 
test for lime is 

under 5.2 
5.2-5.6 
5.6-5.9 
5.9-6.2 

Apply this amount 
of lime 
(t/a) 
4-5 
3^ 
2-3 
1-2 

Increase these lime rates by 1-2 t/a before estabhshment 
of a new field. The liming rate is based on 100-score lime. 
Mix lime into the soil at least several weeks before 
planting. A lime application is effective for several years. 

Some soils may have a high SMP buffer value (over 
6.5) and a low pH (below 5.5). This condition can be 



caused by the application of acidifying fertilizer. In this 
case, the low pH value is temporary, and the pH of the 
soil will increase as the fertilizer completes its reaction 
with the soil. This often is encountered after recent 
apphcations of most N fertilizer materials. Acidifying 
fertilizers also have a long-term acidifying effect on soil, 
which is cumulative and leads to lower SMP buffer 
values. 

Sandy soils to which fertilizers have not been recently 
applied sometimes record low pH and high SMP buffer 
values. In such cases, a light application of 1-2 t/a lime 
should suffice to neutralize soil acidity. 

For acid soils low in magnesium (Mg), less than 1.0 
meq Mg/100 g of soil, 1 t/a dolomitic lime can be used as 
an Mg source. Dolomite and ground limestone have about 
the same ability to neutralize soil acidity. 

FG 52, Fertilizer and Lime Materials, available from 
local OSU Extension offices, provides additional informa- 
tion on lime, including a definition of lime score and an 
explanation of SMP buffer. 

Manure 
Manure is an excellent source of plant nutrients and is a 

soil conditioner. However, the variable nutrient content, 
increased handling requirement, and nutrient release 
characteristics require greater skill for caneberry manage- 
ment when manure is used compared to commercial 
fertilizer. Table 6 provides average nutrient content of 
manures. 

Table 6.- -Nutrient and water content of fresh manure. 

Kindof Nutrient and water content 
manure Water N* PA K20 

(%) 
Dairy 87 0.5 0.16 0.44 
Beef 82 0.65 0.43 0.53 
Poultry 73 1.30 1.02 0.50 
Hog 84 0.45 0.27 0.40 
Sheep 73 1.00 0.36 1.00 
Horse 60 0.70 0.25 0.60 

'About 50 percent of the N is available the first year. 

Using manure to supply plant nutrients requires 
handhng more material compared to commercial fertiliz- 
ers. Consider an application of 70 lb N/a as urea (46% N). 
For this N rate, 152 lb material would be required. The 
same amount of N from manure, assuming 1 percent N, 
requires 7,000 lb/a. Additional manure (5,000-7,000 lb/a) 
would be required for the first year, as all the N is not 
initially available. 

The conversion of unavailable N to the available form 
occurs throughout the growing season. If plant demand 
exceeds the rate of conversion, a deficiency occurs. 
Conversely, if conversion to available forms is high late 
in the season, unwanted late-season growth may result. 

Losses of N exceeding 50 percent can occur during 
manure storage or after apphcation to the surface of soil. 
N loss is least when fresh manure is spread and worked 
into the soil immediately. 

For More Information 
How to Take a Soil Sample. . .and Why, EC 628, by 

E.H. Gardner (revised 1997). No charge. 

A List of Analytical Laboratories Serving Oregon, 
EM 8677, by J. Hart (revised 1997). No charge. 

Raspberry Cultivarsfor Oregon, EC 1310, by B.C. Strik 
(Revised 1998). $1.00 

To order copies of the above pubUcations, send the 
complete title and series number, along with a check or 
money order for the amount Usted (payable to Oregon 
State University), to: 

Publication Orders 
Extension & Station Communications 
Oregon State University 
422 Kerr Administration 
Corvallis, OR 97331-2119 
Fax: 541-737-0817 

You may order up to six no-charge pubUcations 
without charge. If you request seven or more no-charge 
publications, include 25 cents for each publication beyond 
six. 

World Wide Web 
Fertilizer and Lime Materials, FG 52, by J. Hart 

(reprinted 1997). No charge. 

You can access the above publications, as well as 
FG 51, Caneberries, our Publications and Videos catalog, 
and many other publications via our Web site at 
eesc.orst.edu 
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