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INTRODUCTION

INORGANIC fertilizers may be classified as (i) “simple” or
“ straight ” if they are individual products wfhich contain one or more
plant nutrients, and (ii) “compound” or ‘complex” if they are

mechanically prepared mixtures which contain two or more plant
nutrients.

Granular-compound-fertilizers have several advantages over
straight fertilizers. Granulation or pelletization, which is a significant
technological development in the fertilizer industry, improves the
storage and handling qualities of fertilizer mixtures. Due to the high
nutrient content of these fertilizers (in comparison to the straight
fertilizers currently recommended for the wet-zone) there may be
savings in the cost of transport, storage and labour. Granular ferti-
lizers are usually non-hydroscopic and easy to apply and they enable

the uniform and simultaneous application of balanced amounts of
several plant nutrients.

The wet-zone of Ceylon which receives an annual rainfall between
100 to 200 inches has many factors that limit maximum rice
production. Large tracts of rice.fields in the wet-zone are ill-drained
and boggy and present problems for fertilizer application in the usual
manner. In these tracts solid granular fertilizers could conveniently
be broadcast from the bunds if the individual fields (liyaddes) are
not large. These fertilizers are especially suitable for boggy fields
where they would sink in the soil and run no risk of being carried
away by surface drainage. In other areas of the wet-zone water-
soluble fertilizers tend to be leached out due to excessive rainfall and
the relatively low cation exchange capacity of the soils. Losses due to
leaching could be reduced if nutrients are released slowly throughout
the season and granulation is claimed to be effective in retarding the
rate of solubilization of fertilizers. Further there may be no need

103.
3—J 2088 (3/69)



TROPICAL AGRICULTURIST, VOL. CXXI1v, 1968

for split applications as with straight fertilizers if these granular
fertilizers would “ meter out ” plant nutrients to satisfy crop demands
throughout the period of growth.

This paper reports briefly the results and conclusions on the per-
formance of granular-compound-fertilizers in the wet-zone of Ceylon.
It includes the results of experiments of the first two seasons, Maha
1966/67 and Yala 1967, with two fertilizers (15—15—15— and
15—15—6—4, Sunfoska Grades A and B), which were presented
earlier (3), and those of subsequent field investigations with other
types of granular-compound-fertilizers.

EXPERIMENTAL

The components and composition of the granular-compound-
fertilizers used were as follows :

Composition
W

Fertilizers Components N9, rP,.O5 % K09, MgO ;/;

1. Sunfoska A .. (NH),HPO, .. 1 .. 16 .. 15 .. —
(NH,)s80,
Urea
KCl

2. Sunfosks B .. (NH,)HPO, .. 16 .. 16 .. 6 .. 4
(NH,),S0,
~H,' '
KCl
Mg(OH),

sPO;

3. Ammonium Phosphate (NH,),HPO, .. 5 .. 15 .. 16 .. —
Type Conce. Super-
phosphate
KCl1

4. I.B.Compound. .. Isobutylidene di- 10 . 10 .. 10 .. 1

urea

Urea

Conec. Superpho-
sphate

Fused Magnesi-

um phosphate

KCl

5. Ammonium Chloride NH, Cl1 . 14 .. 14 .- 14 .. —_
Type (Ilé‘gA)nHPo4

. Field experiments were conducted at School Farms Karapincha and
‘Wagolla, Government Farm Labuduwa, Rice Research Station,

Districts and at Geli-oya.
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(A). 15—15—15; N : P:Os: (Sunfoska Grade A) :

The fertilizer 15—15—15; N : P:Os: K:O (Sunfoska Grade A) was
. compared at the School Farm, Karapincha and in cultivators’ field in
the Ratnapura district with the equivalent quantities of nutrients
supplied as straight fertilizers and with straight fertilizers according
to recommendations of the Department of Agriculture (1) during
Maha 1966/67. The treatments were as follows :

(1) No fertilizers.

(2) Straight fertilizers applied according to recommendations of
Department of Agriculture.

(3) Granular-compound-fertilizer (15—15—15) at 300 lbs., per
acre applied at planting.

(4) Straight fertilizers to supply 45 lbs. each of N, P:Os and
K:O per acre applied at planting.

(5) Straight fertilizers to supply 45 lbs., each of N, P:Os and
K:O per acre applied at times recommended by the

_ Department of Agriculture.

(6) Granular-compound-fertilizer (15—15—15) at 300 lbs. per
acre applied one week after planting or four weeks after
sowing.

(7) Straight fertilizers to supply 45 lbs. each of N, P:Os and
K:O per acre applied one week after planting or four weeks
after sowing.

In the straight fertilizer treatments nitrogen, phosphorus and
potassium were applied as urea, saphos-phosphate and muriate of
potash (50 per cent. grade) respectively.

At Karapincha the experiment was a randomized block with 7 plots
replicated 4 times. In the cultivators’ fields randomized blocks of
7 plots were replicated at 7 locations; viz., Galagama, Weligepola,
Hunuwela, Panamure, Millawitiya, Kolonne and Muttettuwegama.
The first three locations had ill-drained fields while the rest were
relatively better drained. The variety of rice H—4 was row planted
at Karapincha and in cultivators’ fields except at Kolonne and
Panamure where it was row sown.

B) . 15—-15—15; N: P:Os: K:O (Sunfoska Grade A) and
15—15—6—4; N: P:O:: K:O: MgO (Sunsoska Grade B)

" The efficiencies of Sunfoska Grade A—15—15—15; N: P:0:: KO
and Sunfoska Grade B—15—15—6—4; N: P:Os: K;0: MgO werg
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evaluated and compared with straight fertilizers as recommended by
the Department of Agriculture (1) at 7 locations in the Matara dis-
trict and the Rice Research Station, Bombuwela, during Yala 1967
and at the School Farm, Labuduwa (Narawala) during Maha 1967-68.
The treatments were as follows :

(1) No Fertilizers.

(2) Straight fertilizers applied according to recommendations of
the Department of Agriculture.

(3) Granular-compound-fertilizer (15—15—15) at 300 lbs. per
acre applied at planting.

(4) Granular-compound-fertilizer (15—15—15) at 300 lbs. per
acre applied one week after planting or four weeks after
sowing.

(5) Granular-compound-fertilizer (15—15—6—4) at 300 lbs. per
acre applied at planting.

(6) Granular-compound-fertilizer (15—15—6—4) at 300 lbs. per

acre applied one week after planting or four weeks after
sowing.

At Bombuwela the experiment was a randomized block with 6 plots
replicated 4 times. In the Matara district randomized blocks of 6 plots
were replicated at 7 locations. At Labuduwa the 6 plots were
replicated 3 times. The variety of rice H—4 was row planted at

Bombuwela and Labuduwa and row sown at 6 locations in the Matara
district and row planted at 1 location.

(C) OTHER COMPOUND FERTILIZERS

Three other types of granular-compound-fertilizers were tried
during Maha 1967/68 to compare their efficiencies with the recom-
mendations of the Department of Agriculture (using straight
fertilizers) (1) and the two compound fertilizers 15—15—15 and
15—15—6—4 (Sunfoska Grades A and B). Randomized block
experiments were laid down at School Farm Karapincha, Rice
Research Station Bombuwela, School Farm Wagolla, and in a culti-
vator’s field at Geli-Oya. The variety H—4 was planted at Karapincha,

Bombuwela and Geli-Oya and Ptb—16 was planted at Wagolla. The
treatments were as follows :

{1) Straight fertilizers applied according to recommendations of
the Department of Agriculture.

(2) Granular-compound-fertilizer 15—15—15 (Sunfoska Grade
A) at 300 1bs. per acre applied at planting.
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(3) Granular-compound-fertilizer 15—15—6—4 (Sunfoska
Grade B) at 300 lbs., per acre applied at planting.

(4) Granular-compound-fertilizer 5—15—15 at 300 lbs. per acre
_applied at planting and 30 lbs. nitrogen per acre as straight
fertilizer (Urea) applied at pollen-mother-cell stage.

(5) Granular-compound-fertilizer 10—10—10 (I. B. Compound) at
450 lbs. per acre applied at planting.

(6) Granular-compound-fertilizer 14—14—14 (Ammonium
Chloride Type) at 320 lbs. per acre applied at planting.

RESULTS AND DISCUSSION

(A). Performance of Granular-Compound-Fertilizer 15—15—15;
N : P:O: ; KsO (Sunfoska Grade A)

The results of trials with granular-compound-fertilizer 15—15—15
N: P:O:: K-O and straight fertilizrs in the Ratnapura district during
Maha 1966-67 together with some characteristics of the soils from the
experimental locations are presented in table 1.

(i) School Farm, Karapincha

Plants in plots receiving granular-compound-fertilizers exhibited
luxuriant growth from the beginning of the experiments in com-
parison to those receiving straight fertilizers. This may most probably
be due to differences in the constituents of the fertilizers. The effect

of treatment on the yield of paddy was significant at the 0.1 per cent.
level probability.

- The yield data shows that granular-compound-fertilizer (15—15—15)
applied at planting or one week after was superior to straight ferti-
lizers supplying the equivalent quantities of N, P:Os and K:O applied
at planting or one week after planting or applied according to times
specified in the recommendations of the Department of Agriculture.
Compound fertilizer treatments were also superior to the recommen-
dations of the Department of Agriculture. Three hundred pounds per
acre of compound fertilizer (15—15—15) applied one week after
planting out-yielded the equivalent quantity of the same fertilizer
applied as a basal dressing at planting by 5 bushels per acre. This
difference however was not significant.

Treatments receiving straight fertilizers at the rate of 451bs. each
of N, P:Os and K:O were not significantly different from each other or
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from the recommendations of the Department of Agriculture. The best
yield with straight fertilizers (supplying 45 lbs. each of N, P:Os and
K-:0O) was obtained when these were applied at times recommended
by the Department of Agriculture. Application of straight fertilizers
one week after planting and at planting gave second and third
highest yields respectively among treatments receiving straight ferti-
lizers. This order of performance is most probably due to loss of nut-
rients by leaching, runoff, immobilization through chemical reactions
with organic matter, fixation by clay minerals ; and in the case of
nitrogenous fertilizers losses may be due to denitrification through
biological and chemical mechanisms and volatilization of ammonia.
Earlier applications of fertilizers cause greater losses of nutrients than
later applications.

Among the straight fertilizer treatments, applications according to
recommendations of the Department of Agriculture yielded the
lowest. This is most probably because these plots received less of N
and K:O (6 and 3 lbs. per acre respectively) than other treatments
with straight fertilizers.

(ii) Cultivators’ Fields in Ratnapura District

Plants in plots receiving granular-compound-fertilizers exhibited
luxuriant growth in comparison to those in other treatments. Plots
receiving compound fertilizers yielded the highest on an average and
an application at planting generally out-yielded an application one
week after planting. The superiority of granular-compound-fertilizers
did not prevail at all locations. At Weligepola, for instance, straight
fertilizers applied according to recommendations of the Department
of Agriculture was the best and straight fertilizers (45 lbs. per acre
each of N, P:0s and K:0) applied at times recommended by the
Department (treatment 5) or applied one week after planting (treat-
ment 7) out-yielded the granular-compound-fertilizer treatments.
This was an ill-drained location where loss of nutrients due to leach-
ing would be expected to be low. The fertility of the soil is excep-
tionally low, so are the cation exchange capacity and organic matter
status.

(B) Performance of Granular-Compound-Fertilizers 15-15-15,
N: POs: K:O (Sunfoska Grade A) and 15-15-6-4 ; N : P:Os:
K:0O ; MgO (Sunfoska Grade B)

~ The results of trials with 15-15-15: N: P:Os: K:«O and 15-15-6-4
N: P:Os: K:Q: MgO in the Matara District and at Bombuwela
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and Labuduwa together with some characteristics of the soils from
the locations are presented in table 2.

(i) Cuitivators’ Field in Matara District

. Generally, plants from plots treated with granular-compound-
fertilizers (15—15—15 and 15—15—6—4) exhibited better growth and
a darker green colour than those receiving straight fertilizers.

The effect of fertilizer treatments on the yield of rice at Matara
district is shown in table 2. Granular-compound-fertilizer 15—15—15
applied either as a basal dressing at planting or one week after
planting out-yielded the control by approximately 26 bushels per acre
and was significantly better than the fertilizer 15—15—6—4 applied
at the same times or straight fertilizers applied according to recom-
mendaticns of the Department of Agriculture. The yields obtained
in the latter treatment (No. 2) was not different from those in treat-
ments receiving the compound fertilizer 15—15—6—4.

In four locations a basal application at planting of 15—15—15 was
better than a dressing one week after planting while in two locations
the late application was better than one at planting. The
data from plots receiving the two grades of granular-compound-fer-
tilizer indicates the need for adequate potassum fertilization for
maximum yields on these soils. Comparison of treatments 4 and 6
shows that an average yield increase of 10.5 bushels per acre is
obtained for the difference of 27 lbs. K:O per acre. The quantity of
K:O recommended by the Department of Agriculture for soils at five
locations amounts to 42 lbs. per acre, 28 lbs. of which is applied before
planting and the balance two weeks before heading. Evidently this
K:O is not used efficiently by the crop and it is probable that much
of the muriate of potash which is applied before planting is lost
through leaching and runoff from these moderately fine textured,
strongly acid soils with medium cation exchange capacity.

The results do not indicate a response to magnesium (in
treatments 5 and 6). This is probably due to the inadequate supply
of potassium in these treatments. The indications are that larger
amounts of potassium are required on these soils for optimum yield.

(ii) Research Station, Bombuwela

Plants in plots treated with granular-compound-fertilizers exhibited
better growth than those in plots treated with straight fertilizers as
judged by their darker green colour and better tilléring,
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The results of the experiment are shown in table 2. The differences
among treatments were significant. The compound fertilizer 15-15-15
applied either at planting or one week later was better than 15-15-6-4
applied at the same times. A basal application at planting of the
former was found to be better than a late application. Straight
fertilizers applied according to recommendations of the Department
of Agriculture were not significantly different to the fertilizer 15-15-
15, although a basal application of the latter out-yielded the straight
fertilizers by approximately 8 bushels per acre.

(iii) School Farm, Labuduwa

The results in table 2 show that straight fertilizer applied
according to the recommendation of the Department of Agriculture
are inferior to both granular-compound-fertilizers 15-15-15 and
15-15-6-4. The relatively poor yield in the control treatment indicates
the low fertility status of the soils.

(C) Performance of 15-15-15 (Sunfoska Grade A) ; 15-15-6-4

(Sunfoska Grade B) ; 5-15-15; 10-10-10 (I. B. Compound) and
14-14-14 (Ammonium Chloride Type)

The results of trials conducted during Maha 1967/68 with the
above fertilizers together with soil characteristics of the locations
are presented in table 3.

(i) School Farm, Karapincha

The highest yield was obtained in plots where 5-15-15 was applied
at planting with top-dressings of nitrogen. This yield however was
not significantly different from that obtained with 15-15-15 and
15-15-6-4 applied at planting. The fertilizers 10-10-10 and 14-14-14
were inferior to the fertilizer 5-15-15 plus top-dressing of nitrogen.
The straight fertilizer treatment according to the recommendations
of the Department of Agriculture yielded the lowest, but was not
different in performance from the fertilizers 10-10-10 and 14-14-14.

(ii) Research Station, Bombuwela

At Bombuwela the yields were generally lower than at any of the
other three locations. The straight fertilizer treatment was signific-
antly lower than all other treatments. The two Sunfoska fertilizers
15-15-15 and 15-15-6-4 were not significantly different from each other
although the magnesium containing 15-15-6-4 out yielded the other
by approximately 5 bushels per acre. It should be noted that 15-15-15
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performed better than 15-15-6-4 in the previous season at this station..
The fertilizers 15-15-6-4, 5-15-15, 10-10-10 and 14-14-14 performed.
equally well at this location. .

(iii) School Farm, Wagolla

All granular-compound-fertilizers tested gave significantly better
yields than straight fertilizers applied according to recommendations.
of the Department of Agriculture. Among the compound fertilizérs
300 1bs. per acre of 5-15-15 with 30 lbs. nitrogen per acre as a s* raight
fertilizer applied at pollen-mother-cell stage yielded the higl st.

(iv) Geli-oya

At this location yields were generally higher than at the others:
The straight fertilizer treatment according to recommendations of
the Department-of Agriculture yielded the lowest but this was not
significantly different from the 15-15-15 and 5-15-15 treatments. The
magnesium containing 15-15-6-4 and the 10-10-10 (I. B. Compound)
gave the highest yields but were not significantly different from
those obtained with the fertilizers 15-15-15 and 14-13-14.

The results with these fertilizers confirm the earlier data that
granular-compound-fertilizers perform better than straight fertilizers
in the wet-zone. The performance of the individual fertilizers do not
fall into a pattern that lends to any generalizations. The currently
popular compound fertilizer 5-15-15 (with top-dressing of nitrogen)
was found to give the highest yield at Karapincha and Wagolla, and
came very close to the highest yielding treatment at Bombuwela. At
Geli-Oya it was not significantly different from the straight fertilizer

treatment.

ECONOMICS OF FERTILIZER USE

The economics of the use of granular-compound-fertilizers in the
wet-zone are presented in Tables 4, 5 and 6. Total net income is
taken to be the difference between value of paddy and cost of ferti-
lizers added. The price of paddy is taken at Rs. 14 per bushel
and that of fertilizers is calculated from the following C. I. F. values
furnished by the Ceylon Fertilizer Corporation.

Urea at Rs. 450/— per ton

Saphos — phosphate at Rs. 173}—per ton

Muriate of potash (509, grade) at Rs. 245}—per ton
Granular—Compound-Firtilisers

15-15-15, 15-15-6—-4 & 5-15-15 at £ 30/— per ton
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.v Nett retur: is the difference between the value of yield increase
due to fertilizer application and the cost of fertilizer applied. It will
be noted that in tables 4 and 5 the yield increase is calculated in
relation to the no fertilizer control plot while in table 6 this is done
in relation to the straight fertilizer treatment.

The profit from the use of granular-compound-fertilizer 15-15-15
applied as a top dressing over the equivalent quantity of nutrients
supplied as straight fertilizers at times recommended by the Depart-
ment of Agriculture at Karapincha Farm is approximately Rs. 200
per. acre (Table 4). However in the cultivators’ fields of the Ratna-
pura district there appears to be no economic advantage from the
use of granular-compound-fertilizers as indicated by these results.
In cultivators’ fields of the Matara district the net return from the
use of - granular-compound-fertilizer 15-15-15 over straight fertilizers
applied according to the recommendations of the Department of
Agriculture is approximately Rs. 137 per acre and at Labuduwa the
net profit is approximately Rs. 330 per acre (Table 5). At Bombuwela
the profit -from the use of granular-compound-fertilizer 15-15-15 at
planting over ‘the - straight fertilizers applied acecording to the
recommendatmns of the Department of Agriculture is Rs. 80 per
acre, but apphcatlon of this granular-compound-fertilizer one week

after plantmg is not profitable compared to the use of straight
fert111zers (Table 5) :

« Data 1n ,table 6 1nd1cates that among the dlfferent fertilizers tested
t Karapmcha, Bombuwela .and. Wagolla the granular-compound-
?fertlhzer 9-15-15. plus nitrogen at pollen-mother-cell stage was most

prqﬁtable At Geli-Oya however. the granular-compound-fertilizer
15-15-6-4 gave the highest returns.

CONCLUSIONS

From the 1nvest1gat1ons carried out so far the indications are that
granular-compound-fertilizers are a better source of nitrients for rice
dh ‘the ‘wet' zone than straight fertilizers. These fertilizers offer the
-possibility of obtaining more profits from fewer acres although the

Pprofits in. general may not always be as hlgh as in the examples
cited. .1 !
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