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INTRODUCTION

IN an earlier publication in this series Santhirasegaram et al., (1965) reported
results of preliminary studies on the nutrient status of the latritic gravel at
Mattegoda. It was shown that the soil was deficient in nitrogen, phosphorus,
potassium, calcium, magnesium and boron. It is now standard practice to
recommend the application of nitrogenous fertilizers in small and frequent
doses. The present paper deals with the optimum requirements of the other
deficient major nutrients. The minor nutrient, boron, which was also found to be
deficient, is not dealt with as experience has shown that an application of three
to six pounds of berax (Na,B,0,. 10H,0) per acre would be adequate for
optimum growth of plants.

The general technique and procedure followed in these experiments were
similar to those with the preliminary experiments and have been fully described
by Paltridge and Santhirasegaram (1957).

EXPERIMENTS

Experiment 1.—Optimum requirements of Phosphorous and Potassium

This was a 42 factorial of four levels of P(Nil, 2, 14 and 3 cwt./ac NaH, PO,
2H,0) and four levels of K(Nil, £, 11 and 3 cwt./ac K,SO,) with two replicates
of all treatments planted with Paspalum commersonit. A basal application of
calcium carbonate (5 ewt./ac), magnesium sulphate (} cwt./ac) and ammonium
sulphate (5 cwt./ac) were applied at the time of planting. The experiment was
harvested on one occasion.

127
6—H 9825 (12/67)



TROPICAL AGRICULTURIST, VOL. CXXII, 1966

Experiment 2.— Optimum requirements of Phosphorus. Potassium and Mgy -
nestum.

This was a 43 factorial experiment with four levels of P and K (Nil, 2,4 and
6 cwt./ac) as NaH,PO,. 2H,0 and K ,SO, respectively, and 4 levels of Mg Nil.
2. 1 aud 1} cwt./ac) as MgSO,. 7TH,O with two replicates of all treatments
planted with P. commersonit. Nitrogen (6 cwt./ac. (NH,)2 SO,) and calcium
(10 cwt./ac. CaCO;) were applied as basal at time of planting. Half the dosage
of nitrogen was reapplied prior to each harvest. The experiment was
harvested on two occasions.

Experiment 3.—Optimum requiremenis of Calcium and M agnesium

This was a 42 factorial of 4 levels of Ca(Nil, 5, 10 and 15 cwt. /ac. CaCO3) and
four levels of Mg(Nil, %, 3 and 1 cwt./ac. MgSO,. 7H,0) with two replicates of
all treatments planted with P. commersonii. A basal application of nitrogen
(5 cwt./ac (NH,), SO,), phosphorus (3 <¢wt./Jac. NaH,PO,. 2H,0)
potassium (3 cwt./ac. K,SO,) was made at time of planting. Half the dosage of

nitrogen was reapplied prior to each harvest. The experiment was harvested
on three occasions.

RESULTS
Experiment 1

At the only harvest made with this experiment both phosphorus and potas-
sium increased yields (7'able 7). There was no interaction between the nutrients.
In the absence of phosphorus there was little or no growth, but at the first
level of applied phosphorus there was 2799, increase in yield. Among the added
levels there was an almost linear response (Fig. 7). In the case of potassium the
differences were less marked, but the pattern of the response curve was similar.
In view of these linear trends to relatively low levels of the nutrients, further
observations on the experiment were discontinued and Eazxperiment 2, with
much higher levels of the nutrients were undertaken.

Experiment 2

Both phosphorus and potassinm had significant effects and entered into
interaction at both harvests (7'able 2). Magnesium had no significant effect at
the first harvest, but was effective at the second harvest and entered into iner-
action with potassium. The main effects of the three nutrients at the two
harvests are shown in Fig. 2. As in the previous experiment, there was little or
no growth in absence of added phosphate. There was an almost linear response
up to 4 cwt./ac. NaH,PO,. 2H,0 and then a tendency of decreasing responses
An almost similar effect was evident with potassium too. Magnesium gave
highest response at the first added level (} cwt./ac. MgS0,. 7H,0).
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In the interaction of potassium with phosphorous (Fig. 3) and magnesium
(Fig. 4) there was an increase in response with increase in the level of the two
nutrients: _

Ezperiment 3

At the three harvests made in this experiment there was an increase in yield
from the Nil treatment to the first added level of calcium and magnesium, but
the effect did not reach significance. This shows more clearly in the total yield
from the three harvests. In the case of calcium there was 21 9, increase in yield
at the first level and then a progressive decrease (F'ig. §). Magnesium as in the
previous experiment gave increasing yields up to 4 cwt./ac. MgSO,. 7TH,O.
The lack of significance was due to considerable variability caused by the attack
of some plants by aphids and low error degrees of freedom.

DISCUSSION

THE three experiments carried out to determine the optimum requirements
of deficient major nutrients have shown thatan initial application of around
4 cwt./ac. NaH,PO,. 2H,0 and K,SO, would be necessary for proper plant
growth in this soil. There would also be a necessity to apply magnesium
as MgSO,. 7TH,0 (56 1b/ac.) and calcium as CaCO; (56 cwt./ac). These were found
to be optimum requirements with a basal application of nitrogen as (NH,),SO,
(6 cwt./ac.). As already pointed out the optimum level of nitrogen was not
tested due to the observation that this nutrient needs to be applied in small and
frequent doses.

Other crops in this location (e.g. coconuts) would also require application of
N, P and K for proper growth. Nethsinghe (1962) has shown that coconut
in this soil suffer from magnesium deficiency and application of this nutrient
corrected the yellowing of leaves observed and increased yields. That coconut
showed foliar symptoms of magnesium deficiency, but P. commersonit gave
only a relatively small response to magnesium and exhibited no foliar symptoms
is of particular interest. It has already been shown that there is a close relation-
ship between the response of the two species to levels of phosphorus and
potassium (Santhirasegaram 1964). This would indicate that P.commersoniz,
though still useful as an indicator of magnesium deficiency in soils in relation to
coconuts, it is less sensitive to this nutrient.

The calcium and magnesium requirements may be met by the application ot
dolomite from a long-term point of view.

SUMMARY
goE8Tied 2;113 to. determine the optimum requirements
At@eénts-in the lateritic gravel at Mattegoda. Highest
Aqih the applicatiofi of 4 cwt./ac. NaH,PO,. 2H,0 (P),
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4 cwt./ac. K,y,S804(K), % cwt./ac. MgSO,. TH,0(Mg) and 5 cwt./ac. CaCO,4(Ca)-
Potassium entered into interaction with phosphorus and magnesium, where
the yields increased with increase in the levels of the nutrients.
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TABLE 1.—Dry matter yield (g/plant) of P. Commersonii to levels
of phosphorus and potassium

= Nutrient
levels P K
(Cwt. |ac.)
0 0.71 1.90
3/4 2.69 2.72
13 3.27 3.16
3 4.40 3.79
L.s.d. 589 1-27

TABLE 2.—Summary of statistical analysis of Experiment 2

Treatment d.f. M.S. V.R. Level of Sig.
(%)
P 3 134-40 243 - 88 0-1
K 3 20-56 37-50 0-1
Mg 3 0-45 0-81 N-S.
Har. 1 PK 9 3-56 6-46 0-1
PMg 9 0-64 117 N-S.
KMg 9 0-48 0-86 N-S.
PKMg 27 0-25 0-45 N-S.
P 3 5582 146-89 0.1
K 3 53°09 139-71 0.1
Mg 3 257 6-76 0.1
Har. 2 PK 9 6-36 16-74 0.1
PMg 9 0-48 1-26 N.S.
KMg 9 0-82 2-16 5.0
PKMg 27 0-30 0-79 N.S.
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in Experiment 1.
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Fig. 2
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Fig. 3
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Dry matter yield of P. commersonii at all combinations of levels of potassiun
and phosphorus at the second harvest of Experiment 2.
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Fig. 4
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in Experiment 3.
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