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ABSTRACT

Fertilizer trials were made in 1952 and continued through 1953 to
determine the effects that various levels of different fertilisers
would have on the yields, and leaf and soil analyses of black rasp-
berries. Twelve different treatments, replicated three times, were
used. The treatments consisted of nitrogen, phosphorus, and potassium
fertilizers applied at different rates to the soil of a five-year old
black raspberry planting in the spring of both years. Soil ocondi-
tioner and straw was used the first year in addition to the fertilizer
in two of the tre.atments. _

Records were kept of each year's yield. In 1953, leaves, with
attached pstioles, from the current year's growth were analysed for ni-
trogen, phosphorus, potassium, calcium, magnesium, manganese, iron,
boron, and copper. Soil samples were tested for pH values, phosphorus,
potassium, calcium, magnesium, manganese, and iron.

The study showed that high levels of nitrogen increased signifi-
cantly the yield of this bramble when climatic conditions damaged the
fruiting potential. When weather was conducive to good fruit pro-
duction, as in 1953, and where the soil was above average in pro-
ductivity, black raspberry yields benefitted very little by fertilizer
applications. Under these favo;'able conditions, rates of fruit
maturity were influenced very slightly by the various fertilizer treat-

ments.
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High levels of nitrogen and potassium in the fertilizer appli-
cations resulted in larger amounts of these two elements in the leaves.
Use of high levels of complete fertilizers resulted in increases in
the manganese content of leaves. Addition of soil conditioner to
applications of complete fertilizer resulted in higher phosphorus
content in leaves. Different fertilizer treatments caused no signifi-
cant differences in calcium, magnesium, boron, iron and copper content
of leaves.

Use of complete fertilizers resulted in greater amounts of "reserve"®
phosphorus, potassium, and iron in the soil. Applications of low levels
of complete fertilizers increased Mactive® phosphorus in soil, while
high levels of complete fertilizers increased Mactive"” potassium and
manganese in the soil. "Active" calcium, magnesium, and iron in the
80il were not significantly influenced by different fertilizer appli-

cations.
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INTRODUCTION

Much of the black raspberry (Rubus occidentalis) industry in
Michigan = valued at two million dollars - has been concentrated in
the southwestern part of the State. The United States Census of
Agriculture (1910-1950) for red and black raspberries showed a decrease
in yield from 1190 to 722 quarts per acre during this period. This:
same trend of about 25 per cent decrease in yield has occurred over
the same forty-year period in Berrien County, the center of pro-
duction in Michigan.

Numerous disea.’aea » such as crown gall, anthracnose, and certain
virus diseues. ,' are important factors in reducing yields. Fertilizer
trials have been limited because of the dominant effect of these
diseases. The present experiment was undertaken to study the re-
lationship of yleld, socil and leaf analysis of black raspberries to
treatment with different fertilizers.



REVIEW OF LITERATURE

Much of the previous research work dealt with both the black and
red raspberries. Since both species are closely related the responses
to fertilizers should be similar, although they differ with respect to
fruiting habits and other morphological characteristics.

Chandler (1930) at New York used nitrogen, phosphorus, and potassium
on both red and black raspberries and found that, for black raspberry,
total cane growth was increased only 0., per cent when nitrogen was
applied. No response to applications of phosphorus and potassium
were observed.

Amponium sulfate when used with either phosphate or potash, as
observed in Indiana by Cherry (1931), gave highest yields on Cumber-
land and Plum Farmer black raspberries. The use of phosphate or potash
alone gave some increase, whereas a complete fertilizer showed none.
There was a positive correlation between yield of berries and diameter
of canes. Similar results, plus increased early season yields, with
the uso- of a quickly available form of nitrogen, on Cumberland black
raspberries were noted in Michigan by Marshall (1930), but in Oregon
no benefits from the use of this element were observed (Waldo, 1935).
Collison and Slate (1943) in New York found a like response on the
black raspberry from nitrogen, but noted that phosphate and potash
was of no significance. They found the inﬂumce of nitrogen to be
related to the correlation between yields and diameter or number of



canes. Work in Oregon, by Clark and Power (1945), showed that a com-
plete fertilizer high in potash gave highest yields of black rasp-
berries.

Chandler (1920) found that nitrogen increased total cane growth
of red raspberries 87 per cent and, also, the total yield, although
the two were not correlated. Similar results regarding yields were
shown at West Virginia by Childs and Hoffman (1932) who found 300
pounds per acre of nitrate of soda superior to 200 pounds. Increased
yields correlated with wood production but time of application had
no affect on yields. Stene (1933, 1934, 1935) in Rhode Island found
that the best yield of red raspberries resulted from potash in com-
bination with nitrates. He concluded that potassium was as important
or even more so than nitrogen. Similar findings with nitrogen on
red raspberries were observed by Havis (1939) in Ohio.

Harris (1944) in British Columbia, showed that boron and manganese
increased the yield of red raspberries, although the increase from
boron was not significant at the five per cent level. Applications
of copper and zinc had no affect on the yield, but zinc increased
the carbohydrate content and dry-weight of the berries. FPowers and
Wood (1946) in Washington, however, showed that applications of
copper sulfate increased black raspberry ylelds. Wallace and Hewitt
(1946) in England, noted a common occurrence of iron deficiency in
terminal leaves of shoots in conjunction with a manganese deficiency
in the older leaves of red raspberries. The availability of both



elements was affected by copper. The deficiency of iron, which re-
sulted in a high proportion of soluble nitrogen in the leaves could
have been caused by cobalt, magnesium, zinc, phosphorus, potassium
deficiency, and the Ca/K ratio in the nutrient medium. They con-
cluded that iron deficiency was extremely difficult to control al-
though it was one of the most serious nutritional problems in fruit
culture. .

Deficiencies of boron on black raspberries reported by Askew,
Chittenden, and Monk (1951) revealed rosetting of the leaves similar
to that caused by green mosaic. They found in New Zealand that
satisfactory growth occurred when the boron content on the dry basis
was about 35 p.p.m. in leaves from fruiting canes and 50-60 p.p.m.
in leaves from new canes. Their field trials :lndicatod that there
ﬁs a wide range in the level of boron because even with values up
to 300 p.p.m. in the dry matter of leaves from new canes no toxic
evidence was present.

Darrow and Magness (1938) at Beltsville, Maryland, using eight
tons of rye straw plus 600 pounds of nitrate of soda per acre on
red and black raspberries found that increases of 40O per cent in
yield? correlated very well with ratio of cane length. They ex-
plained the overall differences in plant survival, cane length, and
sucker Agrowth to necessary trace minerals which were leached from
the straw. Similar results from use of mulch were shown in New
Jersey by Clark (1939) and in Ohio by Havis (1939) who, also,



noticed a need for extra nitrogen with mulch. The additional yield
from mulched red raspberries, though slightly delayed in ripening,
was the result of bigger berries or more fruiting wood or both
(Childs,1941).

Judkins (1945) in Ohio concluded that increases in yield of
black raspberries resulted more from larger diameter canes than
greater number of canes, ‘but. that this bramble benefitted less by
mulch than the red raspberry. Increased yields were obtained by
Bailey (1949) in Massachusetts from mulched red raspberries, but no
benefits were derived by the addition of O to LSO pounds of nitrate

of soda.



STATEMENT OF PROBLEM

The purpose of this following study was to determine if the
addition of different levels of the nitrogen, phosphorus, and
potassium, plus straw and the soil conditioner, Krﬂitml, would
result in differénf; yield levels. Relationships of fertilizer
treatment to level of nutrients in leaves and soil were considered.

These same factors were studied in relation to rapidity of ripening.

1 Trademark of the Monsanto Chemical Company for substances such as
CRD-186 and CRD-189 sold as soil conditioners.



EXPERIMENTAL PROCEDURE

Flots and Flants

In the spring of 1952 a series of fertilizer treatments were
established in a five year old Cumberland black raspberry field,
(Pigure 1), northeast of Paw Paw, Michigan, by Dr. J. P. Tompkins.
Twelve treatments were used with each treatment being replicated
three times. A plot consisted of nine plants in a single row with
the plants being spaced 2% feet apart. There was a buffer row
between replicates but no buffer plants between plots. All plants
previously had received the usual cult;uro.l treatment given to

commercial plantings.

Soil and Topography
The soil was classified on the soil survey map as Flainfield

sand, above average in productivity. Prior to this study applica-
tions of barnyard manure had been made periodically to maintain the
organic matter. Annual applications of ammonium nitrate and 0-9-27
fertilizer had been made to the planting. Usually a cover crop was
seeded after harvest to help maintain the level of organic matter
and to prevent soil erosion. The topography of the site was gently
sloping with no pronounced pockets in the field nor any outstanding
eroded spots. The surface drainage was good, and a gravelly subsoil
permitted good internal drainage.



Figure 1. General layout of the fertilizer field trial on black

raspberries near Paw Paw, Michigan.







Fertilizer Ireatment of the Flots
The first fertilizer treatments were applied to all the plots

in the spring of 1952. Ammonium nitrate, super and treble phosphate,
and muriate of potash were used as sources of fertilizer. The
applications were broadcast from each side of the row. No special
efforts were used to incorporate the fertilizer with the soil.

The level of fertilizer treatment, in pounds of the actual
elements per acre, and the combinations used in the plots were as
follows: 0-0-0, 40-0-0, L40-40-0, 4LO-0-LO, 4LO-40-40, O-40-40,
LO-40-40 plus Krilium, 80-0-0, 80-80-0, 80-0-80, 80-80-80, and
80-0-0 plus two and one-half tons of rye straw. The Krilium was
worked into the soil according to the manufacturers! recommendation.
The straw, added to each side of the row and between plants, was
mixed with the soil.

' The same fertilizer treatments were repeated to each respective
plot in the spring of 1953. No further additions of Krilium and

straw were made.

Harvest in 1932 and 1953
Total production of fruit was recorded in 1952 and 1953. The

plots were harvested four times in 1952 and six times in 1953. The
1952 yields were low because of winter injury to buds and fruiting

wood.
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Leaf Sampling and Analvsis
One hundred, damage-free, leaves with petioles attached were

gathered per plot from the new canes after the harvest in 1953. The
first fully developed leaf back of the growing tip, (Figure 2), was
selected at random. These leaf samples were dried for forty-eight
hours in a forced draft dehydrator, then ground in a Wiley mill (20
mesh screen), and stored in glass sample bottles. The ground samples
were oven-dried for 24 to 48 hours at 100° C before chemical or
spectrographic analysis.

The analyses were made by the Department of Agricultural
Chemistry for the nine essential elements. The standard Kjeldahl
method was used for the nitrogen determinations. The Pericins-Elmer
flame photometer was used in determining potassium. The analyses of
phosphorus, boron, iron, magnesium, manganese, calcium, and copper
were made by means of spectrographic procedures.

Soil Sampling and Analvsis
After the harvest in 1953, nine sample cores were taken from the

surface six inches of soil in each plot in the following manner:
three from each side of the row approximately one and one-half to two
feet from the center of the row and three from the center of the row
in the spaces between plants. The core samplings were placed in a
box, thoroughly mixed and then one-half pint of this composite mix-
ture was retained in a container for the analyses. The samples were






Figure 2. A photograph showing the selection of leaves for leaf
analysis. The most recently matured leaf on new cane
growth were used (as shown by the left hand).







air-dried and screened. Soil pH was determined with a Beckman pH
meter. "Reserve™ tests for phosphorus, potassium, manganese, and
iron were conducted on all aampla; with use of the Spurway "Reserve™
test method. The Spurway MActive™ test was used to make determina-
tions for phosphorus, potassium, manganese, iron, magnesium, and
calcium. |
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RESULTS

Effect on llelds '

The yield of fruit in 1952 vas approximately one-fourth of that
obtained in 1953, (Table 1). The lower yield in 1952 was attributed
to winter injury in 1951-1952. The highest yield in 1952 was ob-
tained from plots receiving high levels of nitrogen alone (80-0-0).
The yield resulting from the use of 80-0-0 was significantly greater
than that obtained from the use of 80-0-0 plus 2% tons of straw,
80-80-0, or no fertilizer. The use of 80-0-80 resulted in signifi-
cantly larger yield than obtained from the check plots and the
80-0-0 plus straw plot. Low levels of nitrogen, either alone or
with phosphorus, significantly increased yields over the check plot.
The lowest yield occurred with the use of nitrogen plus straw. The
use of 80-0-0 plus straw resulted in yields significantly lower than
obtained from plots receiving applications of 40-40-40, 4LO-0-0, 4O-40-O,
and 80-80-80. The use of soil conditioner with the complete ferti-
lizer (40-40-40) caused an insignificant depressing effect on yield
as compared to results of the complete fertilizer when used alone.

The 1953 ylelds showed no significant differences between any of
the fertilizers applieci to the plots, but the following trends were
noted. High levels of a complete fertilizer, low levels of nitrogen
with one other element, or low levels of phosphorus with potassium
gave the highest yields. The lowest yield was noted for the LO0-40-40



TABLE 1. Yieldl/ of Black Raspberries in Relation to Pertilizer

Treatments
1952 1953
Treatment Total ‘l'otall First 3 pickings
0-0-0 65.7 319.5 8.4
10~0-0 : 84.5 307.1 239.3
40-40-0 85.8 350.8 275.0
40-0-40 76.2 340.3 265.1
LO-1,0~40 82.7 306.4 225.3
0-40-40 78.8 © o 343.7 235.4
m _ 7.5 320.8 23.5
80-0-0 9.8 320.3 243.0
80-80-0 69.7 309.4 230.5
80-0-80 87.9 312.4 2,3.7
80-80-80 82.6 339.3 257.1
80-0-0 plus 61.1 315.9 242.3
L.S.D. 5% = 18.2 N.s.2/ N.S.
1% = 2.8

vV Yields are in ounces per plot. Each replicate has been corrected to
nine plants per plot and to 21.78 feet (.005 of an acre). Note -
1 ounce per plot equals 12.5 pounds per acre or approximately 10
quarts per acre.

2/ F value not significant.
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plot followed closely by plots with applications of ,0-0-0, 80-80-0,
and 80-0-80. In between these‘two extremes were those plots which
received 80-0-0 plus straw, 0-0-0, 80-0-0, and 40-40-40 plus soil
conditioner. It was observed that the application of 80-0-0 plus
straw while still resulting in lower yields than that received with
the use of GFO-O, had increased yields over several other plots.
Yields from plots where 40-40-40 plus soil conditioner was applied
were above those from plots which received only 40-40-40.
| Yields for the first three pickings, which contributed about
seventy-five per cent of the total, showed that applications of
4O-40~0 caused berries to mature most rapidly. Applications of
40=0-40 and 80-80-80 also appeared to increase the rate of maturity.
The slowest rate of maturity occurred in the check plots (0-0-0).
Rate of maturity appeared to show a positive relationship with total
yield only for those plots which received applications of 40-40-0,
80-80-0, 80-0-0, and 4O-40-40 plus s0il conditiener. There were no
significant differences between the applications and the relation-

ships.

Effect on Mutrient Content of Leaves
The nutrient-element analyses of the leaves in relation to the

various fertilizer treatments are shown in Table 2. The leaves from
plote receiving high levels of nitrogen (except 80-0-80) and the one
plot on which 40-40-0 was used contained significantly greater amounts
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of nitrogen than did leaves from plots which had applications of no
fertilizer, low levels of nitrogen and potassium, or low levels of
phosphorus and potassium. The leaves from plots that received
nitrogen and potassium, or low levels of complets fertilizers con-
tained significantly more nitrogen than did leaves from plots to
which low levels of phosphorus and potassium had been added. .The

use of 80-0-0 plus straw resulted in the largest amount of leaf
nitrogen and was significantly higher than those where nitrogen alone
or low complete fertilizers were used. There were no relationships
between nitrogen eo‘ntont in leaves and total yield.

| No significant differences due to fertiligzers were noted for
the phosphorus content of leaves, but the following trends were
found. The highest mt_mt of phosphorus was found in the leaves
from the application of 40-40-40 plus soil conditioner, while the
plots which received 80-80-80, 80-0-80, and 40-40-40 were noted to
have slightly less leaf phosphorus. The lowest amounts of phosphorus
in the leaves resulted from the use of fertilizers which contained
nitregen only or low levels of nitrogen and potassium.

High levels of potassium in fertilizers significantly in-
creased leaf potassium. The lowest level of potassium in the leaves,
other than the check plot, was found for applications of high levels
of nitrogen alone (80-0-0). It was observed that the addition of
straw to a nitrogen application resulted in higher potassium content
in leaves. This also occurred when a soil conditioner was added to
an application of 40-40-40.
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The application of 4LO-40-40 with soil conditioner resulted in
highest calcium content in leaves, but no significant difference
could be established between different fertilizer applications and
the amount of this element in the foliage.

Highest contents of magnesium appeared to be in leaves from
plots which received no nitrogen, although no significant difference

_between high and low amounts was shown.

The amounts of boron :Ln leaves were very low with a range of
.00Z1 per cent to .0028 per cent on a dry weight basis. Leaves
from the plot which received no fertilizer appeared to have the
largest quantity of this element, although no statistical signifi-
cance could be found between the upper and lower limits as shown from
the different applications.

Use of high levels of a complete fertilizer (80-80-80) signifi-
cantly increased the manganese content of the leaves above that for
other treatments, except the 80-0-80 application. The use of 4O-40-4O
fertilizer showed a significant increase for leaf manganese above
that for the no-treatment and the 40-0-0 plots. Low levels of manganese
in the leaves appeared to result from the use of 4O-pound applications
of one major element alone, a combination of two elements, or a com-
plete fertilizer plus a soil conditioner. Although statistical
differences were not present in all cases, the application of ferti-
lizers high in nitrogen (except where straw was added) appeared to
result in higher manganese content of leaves as compared to appli-

cations of no nitrogen or low levels of this element.
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There appeared to be no relationship between the iron content
in leaves and the different fertilizer applications and no signifi-
cant differences resulted from the use of the various fertilizers.

The different applications of fertilizers showed no signifi-
cant differences in the 6opper content of leaves, although the
average amounts ranged from a low of .00l7 per cent to a high of
«0022 per cent based on the dry weight.

Effect on Nutrient Content of Soil

| Soil tests for pH, freserve™ and Wactive™ nutrients in relation
to fertilizer treatments are shown in Table 3; The average pH values
ranged from 4.7 in plots where 80-80-80 fertilizer was applied to
5.4 in the plots where no fertilizer was added. There were no signifi-
cant differences in these pH values as affected by different ferti-
lizers.

The two complete fertilizers, 4O-40-40 and 80-80-80, gave the
highest amounts of "reserve" phosphorus in soil and were sig:ifimtly
greater than all treatments which received applications containing
no phosphorus, low levels of nitrogen and phosphorus, or a soil condi-
tioner. The 40-40-40 fertilizer application sigﬁificantly increased
"reserve® phosphorus over the 4,0-40-40 plus soil conditioner. An
application of O-40-40 resulted in significantly higher quantity of
"reserve™ phosphorus than 40-0-0 or 40-0-40.

The "reserve" potassium in soil was not influenced significantly
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by the different fertilizer treatments, but the following trends were
noticed. The complete fertilizer applications resulted in greatest
amount of "reserve®” potassium. The next largest amounts were noted
for plots which received fertilizers containing potassium plus one
other element or a soil conditioner plus 4O-40-4O. The lowest amounts
of "reserve®" potassium 1n soil were found fdr plots which received

no potassium in the fertilizer application. A

No significant differences were noted for "reserve'™ manganese in
relation to the fertilizer treatments. Since many of the replicates
resulted in blank readings no indication of a trend could be found.

There were no significant differences noted between amounts of
"reserve” iron in soil and the different fertilizers applied to plots.
There was an indication that complete fertilizers would increase the
“reserve®” iron in soil while application of nitrogen alone would de-
press the amount.

Low levels of complete fertilizer significantly increased Wactivem
phosphorus in soil above that found for plots treated with fertili-
zers containing no phosphorus, nitrogen alone, low levels of nitregen
and phosphorus only, or 4O-,40-40 plus soil conditioner. Applications
of fertilizers containing low levels of phosphorus and potassium re-
sulted in significantly greater amount of Mactive® phosphorus than
the use of low levels of nitrogen alone, high levels of nitrogen with
straw, nitrogen and potassium or low levels of nitrogen and phosphorus.
High levels of nitrogen and potassium, and the low level nitrogen



fertilizers when applied to soil showed significant decreases of
Wactive™ phosphorus in soil as compared to results obtained from
plots which had received high levels of complete fertilizer or high
levels of nitrogen and phosphorus. The soil from the plot which re-
ceived no fertilizer had significantly more "active™ phosphorus than
that from the plot which received 80-0-80 fertilizer.

The high level of complete fertilizer significantly increased
active™ potassium above that for all treatments containing no potas-
sium and also the two plots receiving 40-0-40 and 4O-40-40 plus soil
conditioner. The applications of nitrogen alone significantly de-
pressed the amount of Mactive® potassium as compared to the use of
80-0-80 or 0-40-40. |

Increasing the amount of nitrogen, phosphorus or potassium
fertilizers (either alone or in combination) significantly increased
nactive” manganese above that found for similar combinations at the
lower rates of applications. The seil from the check plot showed no
Wactive® manganese and was significantly lower than all treatments.

There were no significant differences in amounts of "active®”
iron in soil as a result of the various fertilizer treatments. The
levels of this element per acre ranged from zero for plots treated
with 80-0-80 to six pounds for plots which received no fertilizer.

No significant differences were found between amounts of "active™
magnesiun in soil and the application of different fertiligers to

Plots. The greatest amount of magnesium was associated with the use



of LO-40-40 while "act.ﬁe" magnesium was lowest where 0-40-40 was used.
There was no significant affect of the fertilizer applications upon

factive™ calcium.



DISCUSSION

The 1952 yields showed that straw was a limiting factor during
the first year while high levels of nitrogen increased fruit pro-
duction. Nitrogen=-fixation through decomposition of the mulch was
undoubtedly the cause of these low yields. The impertance of potas-
simm fertilisers as compared to phosphorus application is in agree-
ment with work done by Stene (1935). The reduction in yields with
continued use of larger amounts of fertiliser application was also
borne out by similar results obtained by Stene (1933) and Clark and
Powers (1945).

In 1953, lower levels of nitrogen appeared to be associated
with the higher yields. The differences between ylelds were
statistically insignificant and it was believed that severe disease
infestations limited yleld more than did fertilizer applications.
Work reported by Waldo (1935) indicated high yields could be main-
tained by adequate fertilizers even in presence of disease. The
high yields in 1953 could have been attributed to the fact that the
plantings had always received excellent care. In addition to disease
infestation, yield differences may have been limited by a generally
low level of boron and phosphorus. Work done by Askew, Chittenden,
and Monk (1951), and Ramig and Vandecaveye (1950), indicates that
the amount of both elements found in the leaves was insufficient for
maximm yields. The rate of maturity tended to be accelerated by
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application of low levels of nitrogen in combination with one other
element. This difference in rate of maturity probably was due more
to an unbalanced nutrient condition than to lower levels of nitro-
gen reducing the normal growing period.

The nitrogen content in leaves was well above the critical
point as shown by Ramig and Vandecaveye (1950) and was related to
the unmmt.of this element contained in the fertilizer applied.

The presence of potassium appeared to lower the nitrogen content in
leaves ﬁore than’tt,xe presence of phosphorus. This seemed to coin-
cide with the added production and growth obtained with potassium
which, in turn, may have caused the nitrogen content, on a per-
centage basis, to be lower. The levels of leaf phosphorus showed a
tendency to be higher from plots which rec.eived the complete ferti-
lizers and was highest from the plot which received the soil condi-
tioner. This agreed with work done on corn by Quasﬁel (1954) which
showed a similar influence upon phosphorus absorption. Ramig and
Vandecaveye (1950) showed the critical point for phosphorus content
in leaves to be 0.3 per cent which was greater than that obtained
from any of the plots. However, no visible symptoms of phosphorus
deficiency were evident.

Potassium content of leaves was favorably influenced by high
amounts of this element in the fertilizer. Adequate amounts of this
element, according to reports of Goodall and Gregory (1947) and
Clark and Power (1945), were found in all treatments. Sufficient
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quantities of leaf calcium were noted for all treatments, (Ramig and
Vandecaveye, 1950). Fertilizers containing nitrogen alone or with
one other element appeared to show the lowest amounts of calcium in
leaves. Nitrogen alone or in combination with potassium in the
fertilizer tended to result in lowered amounts of magnesium and
boron in the leaves. None of the fertilizers showed any significant
difference in the boron content of the leaves, and all were low
according to Askew, Chittenden, and Monk (1951). However, no boron
deficiency symptoms were apparent.

The influence of high nitrogen or complete fertilizers upon
manganese content of leaves was very pronounced, although no apparent
affect on yields was noticed with the high quantities of this ele-
ment in the leaves. The increase in leaf manganese may have been
associated with slightly lower soil pH conditions which were, in turn,
associated with applications of high levels of nitrogen. In addition,
amnonium, potassium and other cations contained in the fertilizers
may. have displaced the manganese from the soil colloid.

The phosphorus in the soil, both reserve and active, seemed to
show larger amounts from soils treated with the fertilizers high in
phosphorus or where all three elements were included. Both reserve
and active potassium showed tendencies to be high where soil was
treated with complete fertilizers or those high in potassium.

Low levels of a complete fertilizer seemed to result in the

highest amounts of "active® calcium and "active™ magnesium in the



soil. However, no positive trend could be established between the
different fertilizer applications and the varying amounts of these
two elements.

The fertilizer treatments showed no relationship to reserve
manganese, which was predominantly low. There was a positive re-

| lationship, although rather erratic, between "active™ manganese in

soil and the manganese content in leaf. This was not evident in the
plots which received high levels of nitrogen fertilizers and in the

check plot which received no fertilizers.

The highest amounts of "reserve®” iron seemed to be associated
with plots which also had the highest amounts of "reserve" potassium
in the soil. There was no related affect between the "reserve™ and
the Mactive® iron in the soil, nor did fertilizer treatment have any
affect on the amount of the "active™ iron in soil.



SUMMARY

In 1952 fertilizer field trials established for black rasp—-
berries showed t.}nt high levels of nitrogen would increase signif-
fcantly the yield of this fruit when climatic conditions damaged
the fruiting potential. When weather was conducive to good fruit
production, as in 1953, and where the soil was above average in
productivity, black mpberry yields benefitted very little by
fertilizer applications. Uhder these favorable conditions, rates
of fruit maturity were influenced very slightly by the various
fertilizer treatments.

High levels of nitrogen and potassium in the fertilizer
applications resulted in larger amounts of these two elements in
the leaves. Use of high levels of complete fertilizers resulted in
increases in the manganese content of leaves. Addition of the soil
conditioner "Kriliwm™ to complete fertilizer application resulted
in higher phosphorus content in leaves. Different fertilizer
treatments caused no significant differences in calcium, magnesium,
boron, iron, and copper content of leaves.

Use of complete fertilizers resulted in greater amounts of
"reserve" phosphorus, potassium, and iron in the soil. Applications
of low levels of complete fertilizers increased "active® phosphorus
in soil, while high levels of complete fertilizers increased Mactive™
pot.usim‘ and manganese in the soil. "Active" calcium, magnesium,
and iron in the soil were not significantly influenced by different
fertilizer applications.
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