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THE STATUS OF FERTILIZER TRIALS
WrTH CORN IN JAMAICA

HUGH PAYNE (1)

ABSTRACT

A summary is given of all the fertilizer investigations on corn which have been
carried out in Jamaica from 1938 to 1968. A great deal more experimental detail is
included than is usual for a review paper, since little published work is available.

Investigations by Government, the University of the West Indies and the Fer-
tilizer Industry are grouped according to soil type, which forms the basis for discussion
and evaluation. The majority of corn fertilizer trials have been located on the bauxite
soils - St-Ann Clay Loam and Chudleigh Clay. However. information is also given
for corn fertilizer trials on Deepdene Clay, Wirefence Clay Loam, Brysons Clay Loam,
Newell Loam, Carron Hall Clay, Belfield Clay, Caymanas Sandy Loam and Caymanas
Clay Loam.

INTRODUCTION

Little published information is available on the fertilizer requirements of com
grown in Jamaica. What information is available is usually in the form of Annual
Reports or bulletins, no single volume of which gives a complete picture of a fertilizer
trial or series of trials.

This paper attempts to summarize and discuss all the fertilizer investigations
with com which have been carried out in Jamaica for the period 1938 to 1968. Because
of the scarcity of published material, considerably more experimental detail is inclu-
ded than is usual or desirable {or a review paper. The majority of investigations have
been undertaken by departments of the Ministry of Agriculture and Lands such as
the Agricultural Chemistry Division and Agronomy Division. More recently, however,
the Faculty of Agriculture of the University of the West Indies and fertilizer industry
representatives have also contributed. Since the soil types upon which corn fertilizer
trials have been located vary widely in their method of origin, and in their physical
and chemical properties, it would appear advisable that the results should be dis-
cussed in relation to soil type. Accordingly, regardless of source of material, all

(1) Agronomist, Antilles Chemical Company, [amaica.
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investigations on the fertilizer requirements of com are grouped according to soil
type, even though this approach sometimes requires the segmentation of a particular
series of investigations involving more than one soil type.

CORN FERTILIZER TRIALS GROUPED ACCORDI};G TO SOIL TYPE

Fertilizer experiments with com were first started in Jamaica in 1938, following
inception of the Colonial Development Fund Scheme for Fertilizer Investigations
with Food Crops. The first information to become available applied to the" red dirt»
or bauxite soils of limestone areas.

CHUDLEIGH CLAY LOAM, NO. 73

In experiments conducted at Grove Place in 1938 and 1939, IN"'Es (I) found
that only applications of potash gave significant increases in the yield of com (Appen-
dix I, Table 1 a). The optimum potash application was 2 cwt sulphate of potash per
acre, no further increase in yield being given by 4 cwt sulphate of potash per acre.

The influence of potash manuring on yield of corn was partly explained by its
effect on increasing the proportion of plants which produced cobs (Appendix 1.
Table 1 b).

With the decreasing availability ofsulphate of potash, interest shifted to the
use of muriate of potash. In 1940, an experiment showed that significant increases
in yield resulted from an application of 1 cwt muriate of potash per acre (Appendix I,
Table 2). In the same year, subt-reatrnents of a spacing trial (2) compared sulphate of
potash and muriate of potash as sources of potassium. The sub-treatments were (a)
no manure (b) muriate of potash at 200 lbjacre (c) sulphate of potash at 240 lb/acre,
Statistical analysis (Appendix 1. Table 3) showed that the yield of shelled com per
acre was increased by potassium, but that there was no difference between the effect
of muriate of potash and that of sulphate of potash.

No further trials were laid down on this soil type until 1944, when an attempt
was made to estimate the effect of farmyard manure (F. Y. :M.) applied at different
rates and at different times on a Soya Bean - Corn rotation at Grove
Place (3). There were 8 main F. Y. M. treatments, each of which was
split to test ploughing in against leaving on the surface. Each treatment
was again split to test the effect of adding a fertilizer dressing. 111e
trial was continued for two cycles, the first lasting from 1944 to 1947 and the second
from 1948 to 1951. Data fo~ the first cycle are shown in Appendix I, Tables 4- a
and 4 b. Results from the second cycle confirmed those of the first. It was found that
the application of F. Y. M. at rates equivalent to 6,8 or 12 tons per acre per year
increased tile average yields of corn by 100 to 200 %. There was no apparent advan-
tage gained from ploughing in the manure as compared to leaving it on the surface.
Yearly applications of F. Y. 1\1. gave better results than I 1/2 yearly, 2 yearly or
4 yearly applications of the same total dosage. An NPK mixture of fertilizer (consis-
ting of 4 cwt sodium nitrate, 2 cwt 18 %superphosphate and 1 1/2 cwt muriate of
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potash per acre annually) gave increases of nearly 200 ~~ in the absence of F. Y. M.•
and even in the presence of F. Y. M. it gave increases of the order of 50-75 ~~.

During the period 1951-53, a series of com fertilizer demonstration experiments
was carried out under the supervision of the Agricultural Chemistry Division of
the Department of Agriculture (4). There were 5 treatments at each site, as shown
in Table 1.

TABLE 1

Treatments used in Corn Fertiliser Demons/ration Experiments

Nutrients supplied per acre (Ib)
Treatment

N P205 K20

~:~~~~ :::::::::::::::::::::::::: 0 0 0
II 10~ 176

~:i~E~ :::::::::::::::::::::::::: 127 II 176
127 lOll 0
127 lUg 176

The number of site. on each soil type represented the number of replicates for that soil.

On Chudleigh Clay Loam there were 23 experimental sites which provided data
which were considered reliable (I). Results are shown in Appendix I, Table 5. A
seasonal difference in the response to nitrogen was apparent, a significant yield
increase being obtained in Spring but not in Fall plantings. The application of phes-
phate fertilizer decreased the yields in the Fall planting of 1953 and may also have
resulted in a slight decrease in yield in Spring 1952. The application of potash resulted
in a considerable increase in yield. In 1956-:>7, in an experiment at Grove Place (2),
the yields of sulphate of ammonia plots were higher than those of urea plots (Appen-
dix I, Table 6). A later trial on Bryson Clay Loam, however, showed no difference
between urea and sulphate of ammonia (Appendix 3, Table 3 a).

In the Fall of 1963, a comparison was carried out at Grove Place (7) between
corn yields from the standard fertilizer recommended by the Agricultural Chemist
(2 cwt each of sulphate of ammonia and muriate of potash) and yields from 500 lb
of a 12-18-8 fertilizer (to which 20 lb magnesium and 40 lb manganese were added)
plus 150 lb sulphate of ammonia and 150 lb muriate of potash per acre. There
was no difference in yield resulting from a difference in fertilizer treatments.

During the 1967-68 season, three experiments were carried out on this soil type
as part of the University of the "Vest Indies Regional Field experimental Pro-
gramme (3). The objective of the trials was to asses the response of maize to the appli-
cation of fertilizers and also to obtain information for the development of soil fertility
V5. crop response correlation curves. The variety X304, developed by Pioneer Hi-

(1) Unpublished. C. w. HEWI'fT. V. A. L. SARGEANT and H. PAYNE. Report on Corn
Fertilizer Demonstration Experiments in jamaica. Department of Agriculture, jamaica

(2) Unpublished, Department of Agriculture. jamaica.
(3) Unpublished. G. \t,;. MORGAN. Report on the LT.vV. 1. 1\Iaize Soil Fertilitv Experi-

ments. Jamaica. Regional Field Experimental Programme, Department of SoH Science.
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Bred Corn Company was used at all sites. The design was a central composite type
with 17 treatments.

The levels of nitrogen, phosphorus and potassium tested art shown in Table 2.

TABLE 2*

Nitrogen I Phosphorus Potassium

Level Lb T:"/Ac.

I

Level Lb Ps06/Ac. Lcvul Lb K2O/Ac.

J\'fl 0 P l) KII 1III
1\1 HI.'. P 7.0 K, "1·•. 4
?\a ~(I.U 1'1 :!i.O K :',;).0a 2Na fiH.fi 1'3 '.7.0 Ka t~~. j

Nt so.o P !i't.U I":,. l1lJ.O4
j
-

Statistical analyses were only possible for two of the experiments on this soil
type, Results of the experiments at Keynsham and at Grove Place arc shown in
Appendix I. Table 7.

No real difference in yield could be related to any treatment.

DISCUSSION

The application of potassium appears to be the main requirement for increased
yields of corn on the brown bauxite soil, Chudleigh Clay Loam. This conclusion L<;
in agreement with the low levels of extractable potassium usually obtained with
this soil. The most economic level of application has not been closely fixed, but would
appear to lie between 67 and 134 Ib Kp per acre.

Response to nitrogen is less frequent and more variable. One series of trials
indicates that response is influenced by season, increased yields being obtained in
Spring but not in Fall plantings.

In no trial has a response been obtained from application of phosphorus, and in
one series of trials a significant depression in yield was obtained. Lack of response
to applied phosphorus, despite medium-low extractable soil phosphorus levels,
may be explained by fixation of the applied phosphorus in the surface soil by
iron and aluminium, since in all trials phosphorus was applied to the soil surface
usually several weeks after planting. It is difficult, however, to explain a depres-
sion in yield, unless the applied phosphorus reacted with another nutrient, for
example zinc, to reduce its availability below a critical level. Despite the rela-
tively large number of trials with corn on this soil type, it might be desirable to
lay down additional trials involving the placement of phosphate at time of plan-
ting.

* Adapted from" Report on the 1967 U. \V.l. Maize Fertility Experiments, j amaica »,
by G. \V. MOilGAN.
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ST. ANN CLAY LOAM, MAP NO. 78

During the period 1951-53, reliable data were obtained for 60 sites where corn
fertilizer demonstration plots were laid down on this red bauxite soil (1). The treatments
used on these plots are shown in Table 1. Appendix 2, Tables I a and 1 b contain
yield data tabulations and significant differences for acid and alkaline red bauxite
soils respectively. The relationship between the original nutrient status of the soil
and response to fertilizer is also indicated in these Tables.

On acid red bauxite soils there was no response to the application of nitrogen.
On Alkaline soils, however, nitrogen increased the yield of shelled corn. On acid soils,
the application of phosphorus was associated with a highly significant increase in
the yield of corn. This yield increase was independent of the initial phosphate status
of the soil. On alkaline soils, however, the effect of phosphate fertilizer seemed to
he related to the initial phosphate status of the soil. Alkaline soils with extractahle
phosphorus within the limits 0-30 p. p. m. P205 (Truog's Method) responded well
to applications of phosphate fertilizer. The yield of corn on alkaline soils with a higher
phosphate status (30-60 p. p. m. P 205) was not influenced by the application of
phosphorus. If the data for all alkaline soils are considered together, the yield of
corn is not related to applications of phosphate fertilizer.

Potash fertilization increased the yield of corn on both acid and alkaline red
bauxite soils. Regardless of soil reaction. applied potash increased yields to a greater
extent on soils containing less than 80 p. p. m. Kp than on soils with a higher
potash status,

In the 1958-59 season, a fertilizer trial was carried out at Goshen on St-Ann
Clay Loam, one of the two arable soils present on this farm (6). This experiment was
one of a series of trials pla.nned to determine the fertilizer requirements of the farm
on which yields were poor despite the usc of fertilizer. The design was a 3 (3) NPK
factorial one. with plots split for nitrogen applied all at planting or nitrogen applied
half at planting and half at the early tasselling stage. Results are contained in Appen-
dix 2. Table 2. The population at reaping for the upper level of application of potash
was lower than that of both the control level and the lower level. The number of
ears reaped was greater for the upper level of phosphate application than for the
nophosphorus level. However, there were no apparent responses in either the weight
of ears or the weight of grain to any of the levels of application of the fertilizer used.
There was no response in terms of any of the factors measured to the method of
application of nitrogen. There was no indication of a significant interaction either
between the fertilizers or between the method of application and the fertilizers.

In the Spring of 1959, a trial was laid down at Southampton on land owned by
Kaiser Bauxite Company (6). The design was the same as for the Goshen trial.
Results are contained in Appendix 2, Table 3. Despite low yields resulting from a
severe outbreak of the Fall armyworm, highly significant yield increases Wereobtained
from the application of either I or 2 cwt muriate of potash per acre; however, there
was no difference between the yields at these two levels of potash. There was no

(1). Ut,lI?ublished. C. \V ..HE"":ITT. y. A. L. SARGEA1:'T and H. PAYNE. Report on
Corn .fertllizers Demonstration Experiments in Jamaica. Department of Agriculture,
jamaica.
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response to applications of nitrogen or phosphate, and there was no yield difference
resulting from putting on nitrogen in one or in two applications.

In the Fall of 1967, 3 experiments were laid down on this soil type as part of
the U. W. 1. Regional Field Experimental Programme (1). The objectives design
and treatments used were the same as for Chudleigh Clay Loam. Statistical analyses
were only possible for two of the experiments on this soil type (Appendix 2, Table 4)
and no real differences could be related to any treatment.

DISCUSSION

Additional potassium appears to be the major mutrient requirement for corn
grown on the red bauxite soil. St-Ann Clay Loam. As with brown bauxite soils. the
most economic potash application would seem to lie between 67 and 134 lb Ki)
per acre.

Yield responses to nitrogen and phosphorus have only been obtained in the
com demonstration series. In the case of nitrogen, response appears to have been
restricted to the alkaline sites of this soil type, while in the case of phosphorus, res-
ponse was largely limited to the acid sites.

The soil is low in extractable phosphorus and symptoms of phosphorus deficiency
are often observed in the field especially in the early stages of growth. Lack of
consistent yield response to phosphorus is difficult to explain, despite the high phos-
phate-fixing capacity of the soil, since in some of the trials e. g. those at Goshen and
Southampton, the phosphate was placed in a band near the root zone. Other c.rops on
the same soil type have responded greatly to the application of phosphate.

DEEPDENE CLAY, ~O. 98

In the Fall of 1966 an experiment was laid down on a soil tentatively mapped
as Deepdene Clay as part of a co-operative programme between Trclawny Estates
and Antilles Chemical Company.

The design was a 3 (3) NPK factorial. The levels of fertilizer used are shown in
Table 3.

TABLE 3

Levels of Nitrogen, Phosphorus and Potassium

Lbs N/Per acre

p
5il

Ks
134

(I) Unpublished. G. W. MORGAN. Report on the 1967 U. W. 1. Maize Soil Fertility
Experiments, Jamaica. Regional Field Experimental Programme, Department of Soil
Science.
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The total yields for each factor level (Bushels of shelled com per acre) are contai-
ned in Appendix 3, Table I a.

Analysis of variance showed that the application of 50 lbs N peracre and 100 lbs N
per acre resulted in higher yields than the no-nitrogen level. Yield from the appli-
cation of 100 lbs P206 per acre was greater than that from 50 lbs Pg05 per acre,
which in tum was greater than that from the no-phosphorus level. The upper level of
potash was associated with higher yields than the lower potash level. There was a
significant interaction between nitrogen and phosphorus.

This trial was followed in the 1967-68 season by another experiment (1) on an
associated soil which appears transitional between Deepdene Clay and Bryson Clay
Loam, Map No. 207. The design was a 3 (3) NPK factorial. and the levels of fertilizer
used are shown in Table 4.

TABLE 4

Levels of Nitrogen, Phosphorus and Potassium

Lbs N per acre Lbs Pa06 per acre Lbs ~O per acre

I
1

N ~J Ns PI P 1'3 K

i
Ks K

6J z I 3
120 50 100 150

I
0 70 140

The results are contained in Appendix 3, Table I b. The analyses of variance
disclosed no significant differences in yield between the levels of nitrogen, phosphorus
and potassium, nor between the ~P, NK, PK and NPK interactions. Duncans Mul-
tiple Range Test was also done for all factors and no significant differences were
found.

In this second trial, the mean yields of shelled corn for all treatments were very
low, ranging from 23.7 bushels to 33.1 bushels per acre. The low yields and lack of
response to treatment may be attributed to severe drought conditions during the
7th to 31st days after planting and again during the 54th to 85th days after planting.

WIREFENCE CLAY LOAM, MAP NO. 32

In the Fall of 1967, two experiments were laid down on Wirefence Clay Loam
as part of the U. W. I. Regional Field Experimental Programme (2). The objectives,
design and treatments used are the same as for Chudleigh Clay Loam. Statistical
analysis was only possible for the site at Harewoods, and the results are contained
in Appendix 3, Table 2. No real difference could be related to any treatment.

(I) Unpublished. H. P.l\YNE. Corn Fertilizer Trials at Trelawny Estates. Antilles
Chemical Company Jamaica.

(2) Unpublished. G. W. MORGAN. Report on the 1961 U, W. 1. Maize Soil Fertility
Experiments, Jamaica. Regional Field Experimental Programme, Department of Soil
Science. -
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BRYSON CLAY LOAM, MAP ~O. 207

Sow corn yields 011 this soil type at Goshen, despite the use of fertilizers, led to
a fertilizer trial in the 1956-57 season comparing 4 levels OIl nitrogen and 2 levels
of potash. The plots were split for source of nitrogen, urea being compared with
sulphate of ammonia.

No differences in yield resulted from differences in fertilizer treatment (Appendix
3. Table 3 a). The source of nitrogen did not influence yield, there being no difference
in the dry cob weights of the urea and sulphate of ammonia plots.

Continued lack of response to fertihzcr led to another trial in the 1957-58season,
testing 3 levels each of nitrogen. phosphorus. potassium, calcium and magnesium p).
The calcium was harrowed in before planting, while. N, P, K and Mg were applied
at planting in a band a few inches from the plants.

Extremely poor yields and high standard error caused this trial to be most incon-
clusive, although the yield at the highest nitrogen level was 119 % of that of the
control (Appendix 3, Table 3 b).

In order to test whether a micronutrient deficiency might be limiting yields
on this soil type, a green-house pot culture experiment using corn as the indi-
cation plant was laid down in the Fall of 1959 (2). The subtractive techniques used
by Webb in Gambia was adopted. There were 14 treatments each replicated 4 times.
The objective of this trial was to determine the potential of the soil type Bryson Clay
Loam to supply each of 12 essential mineral clements, so as to make possible the
national planning of corn fertilizer field trials at Goshen. The influence of any parti-
cular nutrient or yield of corn was tested by the omission of that nutrient from a
complete nutrient solution.

The results of statistical analysis are shown in Appendix 3, Table 3 c. Phosphorus
was the nutrient, the omission of which was associated with the greatest reduction
in weight of the whole corn plant. Other nutrients the omission of which appeared
to be associated with yield reductions were nitrogen, molybdenum. and possibly a1<;0
boran, zinc and potassium.

The results of this greenhouse works have not yet been tested in the field. It is
suggested that future trials on Bryson Clay Loam should involve the testing of the
elements listed.

NEWELL LOAM, MAP NO. 67

In the Spring of 1959, a corn fertilizer trial was laid down on this soil type at
Southampton, property of Kaiser Bauxite Company (6). A 3 (3) N, P, K factorial
design was adopted, with plots split for nitrogen applied all at planting or nitrogen
applied half at planting and half at the early tasselling stage.

Results of statistical analysis are shown in Appendix 3, Table 4.

(I) Unpublished data. Agricultural Chemistry Division, Ministrv of Agriculture
and Lands, ] amaica. ..

(2) Unpublished data. H. P.\YNF. and R. CIIEN. Pot Culture Experiment with Corn
on Bryson Clay Loam. Agricultural Chemistry Division. )linistry of Agriculture and
Lands, ] amaica.
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The plant population at reaping was significantly higher in the presence of applied
potash, but was not affected by either nitrogen or phosphate. Application of both
phosphate and potash increased the number of cobs per acre, the weight of cobs per
acre and the weight of shelled corn per acre. There was no advantage in increasing the
phosphorus and potassium levels above 1 1/2 cwt of 18 %superphosphate and 1 cwt
of muriate of potash respectively. There was no response to the application of nitro-
gen. However, nitrogen applied in two applications appeared to give a greater number
and weight of cobs, as well as weight of grain, than nitrogen applied in one appli-
cation only at planting. There was no evidence of interaction between any of the
treatments.

CARRON HALL CLAY, MPA NO. 94

In the 1951-53 corn fertilizer demonstration series (1), highly significant increases
in the yield of corn were obtained by the a.pplication of nitrogen and phosphate fer-
tilizers (Appendix 3, Table 5). There was no response to potash on this soil type.
soil analytical data for which indicate a high to medium potash status and a low to
medium low phosphate status.

BELFIELD CLAY, MAP NO. 41

In the 1951-53 corn fertilizer demonstration series, the application of phosphate
fertilizers resulted in a considerable increase in corn yields (viz. at I % Level).
An increase in yield was also obtained by the use of nitrogen (viz. at 5 %Level) -
Appendix 3 Table 6. There was no response to potash on this soil, analytical data for
which indicate a medium high to medium potash status and low to medium phos-
phate status.

SOIL REGIONS

The 1951-53 com fertilizer demonstration series also provided information on
the fertilizer requirements of soil regions in Jamaica where there was an insufficient
number of plots on any particular soil type for statistical analyses to be carried out
for each soil. For example, striking responses to application of potash were obtained
in the Lower Trelawny regions, in the Duncans - Clarks Town - Duanvale
districts (4).

CAYMANAS SANDY LOAM, MAP NO. 128
AND CAYMAN AS CLAY LOAM, MAP NO. 127

Until recently, no fertilizer trials with com had been carried out on irrigated
recent alluvial soils. In the Spring of 1965. an experiment with Sweet Com was laid

(1) Unpublished. C. W. HEWITT, V. A. 1.. SARGEANT and H. PAYNE. Report on Corn
Fertilizer Demonstration Experiments in Jamaica. Department of Agriculture, Jamaica.
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clown at Twickcnham [)ark 011 the soil type Cayrnanas Sandy Loam (2). The design
was a 24 factorial, testing Zinc, manganese. magnesium and phosphorus, and a
blanket application of nitrogen and potassium was applied. Resuit» arc contained in
Appendix 3, Table 7. The application of 12 lb. Zinc Sulphate PCT' acre was the only
treatment to influence yield." increasing the total number and the total weight of
cars obtained at the first reaping.

In the Fall of 1966 and of 1967, two trials were laid down at the Tropical Research
Station of Pioneer I-Ii-Bred Corn Company on the recent alluvial soils Caymanas
Sandy Loam and Caymanas Clay LoaTH respectively (1). These trials were carried
out as a co-operative project between Pioneer Hi-Bred Corn Company and Antilles
Chemical Company. The variety of fieh! corn used was the Pioneer hybrid, X304-.

In the first trial, three levels each 0 f nitrogen, phosphorus and potassium were
tested, each plot being split for the presence and absence of zinc. The levels of each
factor are shown in Table :i.

T.\HLE 5

,
Lbs N per acre J.11,; 1'.0. f",r "COT Lh,; 1':.0 I"'" acre Lb ZIlSO.I!ac.

, I~l "2
I

~" Po P1 Pa Ko K1 Ka z~i.\ [ :!t) !"i:) 0 50 100 0 67
I

134 o -1;',

The results of statistical analysis are contained in Appendix 3, Table 8 a.
Hig-her yields were obtained from the application of J25 lb and 175 lb of nitrogen

than from 751b of nitrogen. There was no advantage in increasing the nitrogen appli-
cation above 125 lb ~. There were no responses to phosphorus, potassium nor zinc.

The second trial involved the testing of four levels of nitrogen and two each of
phosphorus and potassium, each plot being split for two methods of application of
ft>rtilizer. The levels of each factor are slown in Table 6.

TMJ.I.E 6

--

Lb-, '\:/acr(~ Lb PaOJacre Lb K2O/acre
:.\lethnd of Fcrt ilizcr

Applir-ation
- .__.

~l
I '"

,
:-.:" I "4 l' P2 K1 Ka :.\1, ?II.,1

~ Applicarious.'l'~;; J:,I) 17;' ~()I) II 77 () 67 Single Prcplaut

I
BJ'O.clde C:I:-:-t Proplant Broad-

I
of I' 8.: 1': cast &: in row

;
@ planting',

I

(2) Unpublished Report H. I'Av"E. Xutritional Studies on Caymanas Sandy Loam.
,\gricultul'al Chernistrv Division, Ministrv of Agriculture and Lands . .J amaica.

(I) Unpublished data. H _ I' \ "-"E. .'\ nt illes Chemical Company.., and S. SEIiCU.,
Pioneer Hi-Bred Corn Company.
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The results of statistical analysis are contained in Appendix 3, Table 8 b.
The analysis of variance showed no significant differences in yield between the

levels of nitrogen, phosphorus and potassium, nor between the methods of application
of the fertilizer. There was no significant interaction between any of the treatments.

DISCUSSION AND CONCLUSIONS

The response of corn to applications of fertilizer has varied greatly according
to soil type.

Nitrogen applications as high as 125 lb N per acre may be economic on recent
alluvial soils, but 50-75 Ib N per acre would appear adequate for the majority of
soils. Response to nitrogen varies a great deal, and may depend on a number of fac-
tors such as variety of corn, season of planting, period of cultivation and whether
land has been in pasture. There may be little or no response to nitrogen under certain
conditions.

With the exception of the recent alluvial soils, the majority of soils upon which
experiments have been located are low in extractable soil phosphorus and might be
expected to respond to phosphorus. Response to phosphate application, however,
has been inconsistent.

Although responses have occurred on soils such as Belfield Clay and Carron
Hall Clay, there has been no response on the brown bauxite soil and only occasional
response on red bauxite soils. It is significant that in the majority of trials, phosphorus
has been applied to the soil surface several weeks after planting. Under these condi-
tions, response to phosphorus is unlikely on soils of high phosphate-fixing capacity.
It is suggested that additional trials on soils high in iron and aluminium should be
carried out, involving the placement of phosphorus ncar the root zone at time of
planting. It is also possible that greater response to nitrogen may be obtained on
these soils if phosphate is placed, because of a nitrogen-phosphorus interaction.

Response to potassium has followed the anticipated trend, soils testing low in
this nutrient generally respond well.
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ApPENDIX I

Data for Fertilizer Trials on Chudleigh Clay Loam, Map No. 73

TABLE 1 a

Yield ill Bushels per acre

Manurial treatment
Spring '38 Autumn ':18 Spring '39 Total increase

over three crops

Control (No Potash) ................... 20.0 rz.e 11I.5 -
2 cwt Sulphate of Potash/AI'. ........... 26.0 16.6 53.0 53.1
4 cwt - -- .- ......... 25.0 'If>.'. 56.0 5'0.9
Significant Difference ..... , ........... 5.2 :1.:1 I 3.7 -

TABLE 1 b

1\o. of plants/plot
No. of plants xo. of cobs

Manurial Treatment produced as No. of per plot a~

Theore- Actual % of seed sown cobs/plot % of seed I;()WD

tical
--- ---

No Potash ...................... 506 222 4:1.!! 74 1~Ui
2 cwt Sulphate of Potash/acre ..... 506 3'.!1 68.9 221\ fitl.2
4 cwt - - ..... 506 :~40 67.\ :!22 58.6
Significant Difference ............. 2·} ·'t.7 23 ~.6

TABLE 2

Manurial treatment
(cwts Muriate of Potash/acre)

o
1
:)

Significant Difference

TABLE 3

Yield of maize
(Bushels per acre)

a5.1!
1.6.1
4;1.1

6.:1

Manurial treatment

No Manure .
Muriate of Potash .
Sulphate of Potash ...........••...............
Significant Difference (.0:; Level) .

324

No. of cobs/acre

\) ORO
IO 2',l:\
10 0!)7

629

Net yield of shelled com
(Bushels/acre)

31.6
41.2
42.2
VI



TABLE 4 a

2 g2't
:I gOll
:I SIJ7
:I !;~II
2'dO
2411K
2 :i211
19UI

Yield of corn (lb/aC'rel
F. Y, 11-1. treatment 1 _

1) 6 Tons.acre each year ·1
:"3)1 '.ll TOils/acre every'. years .

:/'. TOils/acre every 2 yean; ·· ...........•... 1
',) 18 TOlls/acre every 1 1/2 years .................•.. , '.
5~ 1:1Tons/acre every t '(2 years i
f :/', TOils/acre every 4 years :
I 12 Tons/acre every :I years ...........................•... _\
Il) Control ............................................•.....

TABLE 4 b

Yields (Bushels/acre) I

Fertitizer treatment
Method of applying F. Y. M. Total

Ploughed In Left On Surface

No Fertilizer •. , ••.•.•••••... '0 ...• 34.09 :U.I0

I
:12.59

With Fer tilizer .... , ................ 50.83 '.K.61 '19.72
Total ............................. !t2.~6 39.86 ~U6

Minimllm difference [or significance between methods of applying farmyard manure = 2.08 bushels.

TABr.E 5

.\fea-n Y.ield of Dry Shelled Corn in Bushels per Acre

I
I

Sig, Dif.

Soil group : Potash status N N Po PI Ko K1 .05 .010-\10 p. p. m. KiO 0 • 1
[..(",,,1 Level

• ••
--- ----

Ali 3 Seasons .....•.....•.... 42.80 I 4lU7 48.47 42.99 38.8/, 52.'1'2·· G.Of H.OO
Spring 1952 ..••.............. 42.H\ 152.19•• 48.02 46.33 42.83 51.52·· 6.62 ll.l~~'
Fall 195:1 ............•....... /16.38 47.:1', 53.15 40.58· ',0.29 5:l.~3· 11.01 15.2:/

TABLE 6

Yield in lbjacre Significant Difference

Sulphate of ammonia Urea .05 Level .01 Level

3844 3436 274 an
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TABLE 7

Iiesult« of J!i(j7 L'. ~·v. I. Mai.,c Soil Fcrtuiiv Experiments at Eevnsliam and GrUi'8 Place

Yield of shelled mnizo (1;;., % moisture) (Ib!ae,'c)
Trca truen t

C\j' I~ Levels
Keynsham (~rove plnc«

:1 :I~l(t

:: f;~'.)
:L'.;W
:{ 711:1
~ 'f !).~J

~~ :~ 'dl
:! "I~'j'
:~ (Hi7
;~ 70;l
:! xl:l
:? .u.u

~ ;_)(),W,

:t Ill:;
~ 1;~6
:; :;O:{
~ 105

":! X:)O
:! ~:)Il

;{!):W
:~ :;~VI

;; ~Ij ,-I

'. ;jOI
:l !H)~

:~ ~~fl

'f 1:~x

:; htjfj
}. (l'd~

'~ ':! '.;
:;,',i;'.i"\
:~ ;j ~ ~ 'J

:) .~lO:~
./. :!:.!!,
:~ "j.:W

i\PI'E~DIX 2

Data for Fertilizer Trials on St. Ann. Clay Loam, M'a]», No 78

T\lLE 1 It

A rid Soils·.H ean )'1-,,[11 of slieitcd Com (B ushcls pf.l' /1 cre)

29.2D* ~ 1.0' .

l'1

Sil:. niL

1..<"""11' .01 J.,"'"I
I!< ;k3k

1--
I'll:'

;;o.OI*~ r.. 1'1 ,PI.r.o

i') I ('0)- ;).;):.) 7.;)().J . I.

I :l~.1 ~ 7 J'~:; !O.~:!

1~7.!)~1** ::i.n:~ lj .(j ~J

,
12~). 'l't llo,;.: ~, 'i ~ 1 I.N:{·~Il.()O

:;o.:.!l:.l~)' ~;-{ :;~. 't". :l").~7 36.41;-

~ 'I.~J~ ~:: ~.-~ ~'.1 't 27.G:I*

25.40 2~.O/1 :..!n.u'. 29."0*

Soil gT<.Hlp

- -":,",,1,-, '. '~",- -:._",:,.,
;\11 A"i<l Soils , , , , '[_ _, n _

1 '""':c!d S.:oil":' \\'ltl.~ . \)tash <ta tus
.{.J·XII p. p. Ill. h 2() .

r\(',jd S(lil~ wirh l 'ctush status
~I) t J;1I p, 1'. Ill. K 2() .

l\df! Soils with Pho':"1ph'.ilc .~t"i:.llll'"
1)::0 p. p, Ill. 1'lO" _

JTi.d Snib with Phn ])hatl~ Statu,
:;IJ-(;(l 1'_ p. Ill. 1'/\: '\
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TABLE I b

Alkaline Soils-Mean Yield 01 Shelled Corn (Bushels per Acre)

I ! Sig. DiL

N N Po Pi )(0 K1
---~ --

0 1 .0:, Level .111 Level

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

.. , .. ~r;.ij" :1'J.:25··1 29.:38 32.38 ~7.1f; rIU ifl
**

4.12 I ~.'Iii
Status

I.... . 27.01 :H.~:l· 27.19 :U.O;, es.uo a:.L1!J·· ',.0'1 5.:ii'
'talll>

150.'0 0-... .. :1':!.'tO '0:1.00 39.80 ;17.(18 I'.!i.7:! 1 1Ii-91l 2:1.70
e Stu-

!",." I..... :](i.llli ,a':!.a7 t ~6.54 32.89-
1

:n_:i~J '•. 'ill 6.:lll
e Sta- I:J!,.!J6 1'01.:11-, .... ~.!u.;jf~ :14.35 30.'17 I 2:1.21 13-'i9 111.19

Soil ATOUp

All Alkaline Soils ., _ .
Alkaline Soils with Potash S

:l~-K(/ p. p. Ill. K,O .... ,.
Alkaline soils witT, Potash S

KO-lliO p. p. til. \.;.() ....•

.Alkuline Soils with ·PllOsphat
tus lJ-::O p. p. m. P20S ....

Alkaline Soils with Phosphat
tus :lU-60 p. p. Ill. 1'2();; ..•

327



~ I'
) ce

T
A

B
L

E
2

C
or

n
fe

rt
il

iz
er

T
ri

al
-G

os
he

n

I
-

Sig~
D

i£
.

I
I

-
I

Si~.
D

i£
.

N
o

I
x

,
I

:'\
2

I
Po

I
PI

I
I'.

I
K

g
I

K
1

I
K

2
.0

5
I

.0
1

I
A

l
I

A
2

I
.0

5
t

.0
1

I
le

ve
l

le
ve

l
le

ve
l

.
le

ve
l

-
'
-
'
-
'
-
1

-
1

-
-

1
--

1-
.1-

-
-

-
-

-
1-

P
o

p
u

la
ti

o
n

at
re

ap
in

g
I

I
I

I
I

I
I
.-

--
-'

-..
--

"
I
,

P
la

n
ts

/a
cr

e
Ii

ss
s

Ii
27

(;
16

69
1

17
H

ll>
1

6
8

0
5

Ii
2G

2
17

"5
7

I1
7

31
ll

'
16

',8
2

72
0

1
0

9
0

1
7

1
7

7
1

6
!1

n
!lO

G
I

1
0

9
9

-
-
-

I
-
-

.-
--

--
..-

1
_

-
-
,
_

-
-
,
-
-
-
,
-
-
-

'-
-~'

-.-
-

-
-
-

·_1
-
-
-
--

-
-
-
-
-
-
-

--
-,

--
-

:,\
()

of
ea

rs
re

ap
ed

pe
r

ac
re

1
0

3
3

2
1

0
1

7
7

9
8

0
8

9
5i9

~O
59

4
9

7
7

4
1

0
7

1
5

1
9

8
2

8
1

9
5

9
II,

,5
3

1
1

0
28

0
9

9
3

1
59

7
!

81
4

"
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
_

._
\
-
-
-
-

\\
'e

il
(h

t
of

ea
rs

re
ap

ed
I

c\\'t5Iac
r~'."

..
..

"
..

..
~

33
.2

1
32

.8
5

31
.9

5
~~

62
.

31
.4

5

134
.7

',
I

33.G
311

~~.
33

.6
7

32
.9

0
~I

~
W

ei
gh

t
of

gr
ai

n
co

rr
ec

te
d

I
I

to
l:l

";
,

m
oi

vt
ur

e
c
(
>

n
-
,

I
te

n
ts

(c
w

N
m

rn
')

\
22

.0
'.

I
H

.7
:l

I
21

.1
:1

20
.i

!l
I_

21
.3

8
I

22
.7

4
I

20
.5

7
1

22
.4

2
1

21
.9

1
I

2.
12

1
3.

21
1

21
.7

6
1

21
.5

0
I

1.
08

\
1.

47

•
In

d
ic

at
e

di
ff

er
en

ce
si

gn
if

ic
an

t
at

.0
5

le
ve

l.

T
A

B
L

E
3

C
or

n
F

er
ti

li
ze

r
T

ri
a

l
01

1
51

-A
nn

C
la

y
L

oa
m

-S
ou

/h
am

pt
on

I
I

I
I

Si
g.

D
i£

.

I
I~:·

~
N

N
I

N
Po

PI
p

.
K

o
I~I

1<
.

I
A

l
A

2
0

2
I

1
.0

5
.0

1
•
•
•

I
.0

5
.0

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

-
-
1

-
-
-
;
-
"
-
-
-

P
o

p
u

la
ti

o
n

a
t

re
ap

in
g

95
0

1
',

:l
!!

!
12

II
:!

\
12

as
r

66
4

pl
an

ts
/a

cr
e

..
..

..
..

..
.

12
,,

73
1

2
0

1
5

1
2

1
3

9
1

2
1

8
1

1
2

2
9

4
1

2
2

5
1

1
1

1
4

1
5

12
:l1

l7
1

2
9

2
6

~.O
~

.
-

-
~

..
_

-
-
-
-
-
-
-
-
-

,
6

2
8

7
68

35
31

"85
\Ii

04
5*

*
7

7
7

6
*

*
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

:-.
io

of
co

b
s/

ac
re

..
..

..
..

.
G

26
6

6
',8

3
6

2
5

6
5

8
8

3
2

22
8

3
37

5
6

43
5

6
22

9
1

02
6

1
4

0
3

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-

W
ei

gh
t

of
co

b
s

cw
t.

ac
re

..
!I

.'.
7

9.
93

8.
54

8.
10

9.
04

10
.8

2
3.

15
1

2
.3

8
··

1
2

.4
2

··
2.

74
f.

.l
5

9.
07

9.
56

1.
72

2.
35

7:3
01

~
-
-
-
-
-
-

6
:9

3
---

s:7
8

---z
.55

1
!I

.5
1·

·1
9

.9
'·

·
-
1

-
-
-
-

W
ei

gh
t

of
g

ra
in

~·t
/ac

re.
6.

79
6.

27
2.

63
3.

97
I7

.2
8

7.
37

1.
68

2.
29



TABLE 4,

Rfsults 01 1967 U. W. I. Maize soil [ertility experiments at Lawrence Park & Cobbla

Yield of shelled maize (15.5 % moisture) in Ib per acre
Treatment

NPK Levels
La wrrence park Cobbla

111 1 216 !,:;a
11:1 1144 uos
'1:1I 1125 1 :143
133 1851 1 filii
311 5fi3 192't
313 1 l/.'l iOIl
.1:11 tI~lI 1 ()ll~'
:1:1:1 1 lJIf; I 198
02:,! i\J!l 1 :l!lll
It 22 1 0:;:1 1 :lOi
202 ~tj:! :! '132
2·~:! I 21il I fill8
220 '13!11l 1 ers
224 1 :1!l7 1 iso
222 1 271 I ()111
222 599 13!Jll
222 1 198 1 5·'t~J

ApPENDIX 3

Data For Fertilizer Trials on Miscellaneous Soil Types

TABLE I a

Data lor Deepdene Clay, Afap "\'0. 98
Total Yields lor each [actor level (Bushels 01 shelled Corn per acre)

Sig. Dit.

N1 Na Na P1 Pa Pa K1 K2 Ka .0,. .Ot- --
--- --- ---- ----

t 281.511 7tO.O" 1 WIIl.G--1 1086.9 1 699.2"\2054.0" 1 581.1 1~~8.2- 151,.0:J ~WU8
j

TABLE 1 b

Date, lor Deepdene Clay-Bryson Clay Loam (Transition Soil)
Total yields 101' each [actor level (Bushels 01 shelled corn per acre j

Sig. Dil.
N1 Na Na P1 Pa Pa K1 Ka Ka

.05 .01
------- ------- ---
102".90 98ti.1I0 '1 055.:lU 1008.20 1017.70 1 ()"1.10 1 010.70 9110.80 1 075.50 101.59 1:14.37
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TABLE 2

Data lor Wirefence Clay Loam, ;1-Tap No. se
Results 011967 U. lV. I. Maise Soil Fertility Experiment at Haretooods

Treatment
:,\PK Levels

222

Yield of shelled maize (1.).5 % moisture)
ill II> per acre

2 Ill',
:! r.5B
2 1lI5
:) 01"
3 5:1~)

22:l:1
275H
:1 JiG
'I G:I',
1 97~
10:l!)
:1 ttl:!
:l I.ix
1 797
a:l22
2 1\2
:1 :122

TABLE 3 a

Data for Bryson Clay Loam, Map. No. 207
Urea vs. Sulpha/.e of A'l'/1monia Trial on Corn

Dry Yield on Cob in lbs per acre

Sig. Dit. Sig. Dif.
Sulphate

Si~. Dit.

~o Nt I\' N ------ Ko K L'rea2 3 t of Amrn.
.05 .01 .05 .01 .us .0\

·'_0------- --- --- -- -- --- --- -------- ---
I !Illl'l I fiti7 1%9

I 7:>"\ :.l01 1011 17'.7 1902 213 219
I

1827 1822 J76 239

I

TABLE 3 b

Data lor Bryson Clay Loam, ;\.fap.•No, fW7
Corn Fertilizer Experiment-Goshen

Sig,
Dif.

No N1 N Po p Pa Ko KI Ka Cao Cal Caa :\-1 go Mg I Mg2 --2 t
.05 .01
*

- - -- - - - -- - _. - - - - - - - -
Yield ill cwtjacre (on
cob) .............. 2.G!! 2.9:l :U:l* 2.90 2.88 2.92 2.89 2.87 2.9:1 2.!j:c 2.82 2.95 :?8.~ :1.07 2.71\ .106 .63

Yik-d e-xpr..ssed a~ per-

tool~entagc of control
yield ........... ". 100 11\ 119 H2 101 100 !HJ 101 100 96 101 100 108 98

I
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TABLE 5

Data lor Carron HIll! CI{IY, Map. No. 94
Mean Yield 01 Dr'J' Shelled Corn in Bushelslacre

I .-
Significant Difference

l'io NI Po PI Ko K1
-_..-

.05 LeVel·r .01 Level"·
-

33.00 46.!!fi" aO.79 49.17" 41.78 38.1\1 7.:!fi I 9.72

TAHLE 6

Data 101' Belfield cu« Map. No. 41

I Significant Difference
No NI I' PI Kg KI0

I
.05 Level· .01 Level·"

25.94 :l7.!1ll· 25.25 38.60·· 35.30 28.55 9.77 I 13.19

TAI>LE 7

Data lor Caymunus Sandy Loam
Yield 01 Sweet Corn at two leuels each 01 Z n, 1\;/n, 111g and P

Sig. DiLTreatmentsAssessment
(PeT acre)

______________ ~--z-n-o ln l Mno l\lu1 Mgt Mgo ~12 ~ ~
1. No. of Experunental Plants ..... 'd :!O() 4·1110 1,\609 ',07014.120041110 '11 3821409211 121.0 1696
2. No. ot Gr. 1 Ears: f st Reaping . . !, 841. 12 4711 II !!:l', 10 :~91 'II !!:l4 10 :191 12115 10 :!O!I!2 9117 ,4023
3. No. of Gr. 1 Ears: 2nd Reaping. I !!Oti 1588 21:1:1 1 :lfi-l 1 no 1724 I i701

1
1 7241101'0 I 3(i.tj

4. No. of Gr. 1 Ears: 1st & 2nd I
Reaping .........•......... 11 752 H 066 H 066 H 752 1:170:1,12 t 15 1:1 ll11b II !!:l41:1 5~!71'4 7'.9

5. Wt. of Gr. 1 Ears (Ib) : 1st I :.I ;
Reaping :l fi5:1' t, [,42 ,.42', :1771 '. :l7!" :1 K16 4 ',74 3721 I 15t 1551

6. wi, of Gr. 1 Ears (lb) : 2ndi 1
Reaping !I. 7(17 till SIll 500 705 fjl:J "Hll 702 :lllf, 51!1

7. Wt. of (,r. 'I Ears (Ib) ; tst & I
znd Reaping ..............." 360 1; 15:{ ;, 242 ',271 5 084 I, 429 a 090: ~ ,.2:1

1
'1 340 1 sos

1\. Total No. ot Ears: 1st Reaping: 'I!> 291 'HI 19', 17560 '16925187',0 '1571, 5 1i 1>51 'If, K:J',:1 526 ',74S
9. Total xo. of Ears: 2nd Reaping 7 li2:! Ii 91.2 7 9"-1 6 li25 7 623 fi 9r.2 7 7591 6 1I0\i ll 575 2 121

to. Total No. of Ears : tst & 2nd ' i
Reaping , 2291426 1:lti 25501 23550126 3t,3 22 Gl\~'2r, '.10 2:J 640!', 52Jo1li O!Jl~

IL Total Wt. of Ears (Ib) : f st /' ,
Reaping 5 1:15 li 4'.3 6001 5577 6 :lIlt; 525!! Ii 024 ;) 55"11269 1 7<19

12. Total Wt. of E.ars (Ib) : 2nd ;
Reaping 1 20lt3 1 962 2 282 1 ili:1 :! 1K3 1 lIf,2 2 086, t 959 552 744

13. Total wi. o( Ears (lb) : Ist & I i I
2nd Reaping ....•........... 1 7217 8,"oa

l
II 283 7340 8501 7122 811017 51ft 1623 218:')
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TARLE 8 a

Data tor Caymanas Sandy Loam
Total Yields (Ibs Shelled Corn Per Plot)

.-

Nl N2 Na Po ! PI P I Ko 1<1 I Zno
I Zn l2 I

I 1------
, 1

508.36 544.91· 555.12- 527.54 550.42 550.-'t:~ S:Ul.ll'. I 53!!.!!! I !lOi.an 1101.09
I

Significant Differences for N, P & K

.OS Level> :11.1\0
.01 Level 48.16

TABLE 8 b

Signlfican Differences for Zu

.05 Leve I . . . ... . .. ... . .. .. .. n.as

.01 Level . . . . . . . . . . . . . . . . • .• 39.82

Data lor Caymanas Clay Loam
Total Yields (Bushels Shelled Corn per Acre)

Nl N2 Na N, PI P2 Kl K2 MI M2
---

2009.2 1 912.2 2 131.6 2026.2 4006.2 4073.0 4125.0 3954.2 4. 0:11.8 4057.4
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