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Introduction

In a previous publication from this
Institution (H. Sankarasubramoney et-al)
the nitrogen and organic matter status
and the carbon nitrogen ratio of coconut
soils in Travancore-Cochin had been dis-
cussed in detail, with particular reference
to the incidence of coconut diseases. In
general, it was found that the factors
mentioned above do not appear to
influence the healthy or diseased condi-
tion of the coconut palm. In the present
paper the phosphoric acid status of the
soil and some other related factors are
considered.

Phosphorus has been found to be a
constituent of nucleic acids which are

essential components of plant material
especially of plant enzymes, etc. Phos-
phorus is also of importance in the
metabolism of fats, respiration processes,
and in the efficient functioning and
utilisation of nitrogen. With the possible
exception of nitrogen, no other element
has Eeen found to be so critical for plant
growth in the field as phosphorus, since
a lack of this element may result in a
decrease in the ease with which other

elements are absorbed by the plant. -

(Lyon et-al 1952).

Estimates of the coconut palm’s re-
quirements of phosphoric acid, have been

made by different workers and some of -

these are given in Table-1.

TABLE 1
Quantity of Py Oy required Authonty
I. 4138 Kgms/hectare Copeland (1921)
2. 4000 Kgms/hectare Eckstein et-al (1937)
3. 500 Ibs./acre Pillai (1919)
4, 2600 lbs./acre Jacob & Coyle (1926)
5. 12:00 lbs./acre Patel (1 938)
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In the present paper no attempt is

made to assess the actual requirement of
phosphoric acid of the coconut. The
hosphoric acid status of the soils of
Eealthy and diseased areas has been care-
fully determined to find out whether this
factor has any bearing on the incidence
of the ‘root (wilt) and ‘leaf’ diseases.
Phosphorus exists both in organic and
mnorganic forms in the soil. Naturally,
water soluble forms of the element are
most easily available to plants. A number
of factors are known to control the
availability of phosphorus. The most
important of these factors are the pH.,
iron, aluminium and calcium content of
the soil.

The soil samples described in the first
paper of this series, were used for these
determinations also. In general the
methods of analysis recommended by
Wright (1939) and Piper (1944) have been
followed for the determination of total
phosphoric acid, ‘available’ phosphoric
acid and iron. ‘

Results

The values for total phosphoric acid,
‘available’ (1 % citric acid soluble) phos-
phoric acid, and iron are given in Tables
2 to 5 (see appendix).

In Tables 6 and 7 are presented the
mean values for total ard ‘available’
phosphoric acid in the soils examined.

TABLE 6
Total phosphoric acid
Soil T)’pe
Group Horizon
Sandy All, Loam Red Loam Laterite
Diseased A 0036 0073 0-042 0050
B 0036 0 €8 0036 0030
) C .. .. .. 0‘026
" Healthy A 0034 0051 0039 0082
B 0°028 0'042 0°042 0078
C .. .. . 0085
TABLE 7
‘Av.iiable’ phosphoric acid
. Soil Type
Group Horizon 1
. Sandy All. Loam Red Loam Laterite
Diseased A 0014 0006 0°007 0004
B 0018 0007 0-006 0006
C .. .. e 0002
Healthy A 0020 0-006 0010 Trace
B 0009 0°004 0-006 Trace
C . . . 0001
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The following conclusions can be
drawn from the results presented above:—

I. Sandy type.~There is a higher
concentration of total and available phos-
phoric acid in the B horizons of djseased
areas as compared with healthy areas.
‘Samples from the A horizons do not
present any significant difference.

2. Alluvial loam.— Concentration of
total phosphoric acid s higher in the
samples from diseased areas, There js
no significant difference between healthy
and diseased areas, in the content of
available phosphoric acid,

3." Red Loam.—Samples from the B
horizons of healthy arcas have a higher
total phosphoric acid status than those
from the B horizons of diseased areas,
Samples from the A horizons do not
present any significant difference. In the
case of availabﬁe hosphoric acid, the A
horizons of healtﬁ
concentration of this factor,
horizons of diseased areas,
no difference between the B horizons.

areas have a higher

than the A

4. Laterite.—Total phosphoric acid
content 1s higher in the health
while available phosphoric acid content
1s higher in diseased areas,

Since there is no significant difference,
common to all the four soil types, between
healthy and 1
tent of total and available phosphoric
acid, it has to be concluded, that the
phosphorus status of the sojl (both total
and available) has very little influence in
orientating the diseases of the coconut
palm. ' ‘

Phosphorus, like nitrogen is an element
closely concerned with the vital growth
processes in plants, since it is a const|-
tuent of nucleic acids, a factor of much
importance in plant enzyme reactions,

22

while there is

y areas,

the coconut palm

respiration and plant genetics. Com-

pounds of phosphorus are known to
influence eﬂfcient functioning and utili-
sation of nitrogen. This element is also
considered to be of special Importance in
root development and in the ripening of
fruits and seeds. ' '

A deficiency of this element, produces
symptoms which are in many ways similar
to those due to nitrogen deficiency.
However, the colour of the foliage does
not become ‘yellow or red, but rather
a dull bronze, accompanied in many cases
bi; marginal scorching. The flesh of

osphorus deficient ?ruits is known to
Ee soft, with very poor keeping qualities.
(Wallace 1951), Phosphorus deficiency
appears to be rather wide-spread, since,
In many countries like Australia and
S. Africa, production is limited over
enormous areas on this account. As in
the case of nitrogen, certain plant diseases
caused by parasitic fungi are aggravated
by deficient phosphorus supply, while
certain others are aggravated by an
excessive phosphorus status of the sojl.
However, the phosphorus status of the
soil does not appear to have any influence
in orientating the diseased conditjons of
here. A similar con-
clusion has also been arrived at by Hale
(1947) with reference to the chlorosis and

d: bronzing of oil palms in W. Africa.
1seased areas, in the con-_ % e

PP

" It is well known that as far as plant
growth is concerned, it is not the total
content of phosphorus in the soil, that
matters. Of more importance is what is
called the ‘available’ phosphorus content
of the soil.,  Phosphorus in the soil is
rendered unavailable to plants by a num-
ber of factors. One of the most important
of these factors is the iron in tﬁe soil.
So, it naturally follows, that in a discus-

.ston of the phosphorus status of soils, the

iron content of the soil is an important
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factor to be considered. The importance nean values
of this is more apparent, when we consider for the percentage of total ferric oxide, in
the fact that most of the soils examined the soil samples examined. '

had an acidic reaction.

In Table 8 are given the mean values

IR .
Lrie A 20

TABLE 8
Soil type .
Croup Horizon

Sandy All. Loam Req Loam Laterite
Diseased A 093 542 -2:'40 630
B 088 603 284 550
. C T .e e '6°85
. Healthy A 114 663 363 . 8:44
L B 098 . 601 390 8:89
ST - C . 'l 873

The results presented above show, that
in general there is a higher concentration
of total iron in the soils of healthy areas,
than in the soils of diseased areas.

_ " Considering the supply of iron asa

. 'plant nutrient, the difference noticed in

* the content of total ferric oxide between
soils of healthy and diseased areas, cannot
be said to be a very significant factor,
because the figures represent only the
total content of iron in the soils and not
“the quantity actually available for utilisa-
“tion by plants. If ever there is a deficiency
of available iron in the soils of diseased
areas, it will have to be proved by other
methods, like analysis of plants, and pot
culture experiments.

The values for iron, when examined
from the point of view of phosphorus
availability, have no significance at all, in
relation to the diseases of the coconut
Ealm. The higher content of iron in the

ealthy areas, may be naturally expected
to render a greater quantity of the soil
phos horus’unavailab?e. So, it has to be
concluded that.phosphorus availability is

" OCTOBER~-DECEMBER 1955

not a factor which can be correlated with
incidence of the diseases affecting the
coconut palm, il

Summary
Soils from diseased and healthy areas

have ‘b¥en - examitied for hoth total and
availablé'pliosphorus and total iron. ‘The

. -

N, .. . @ e .
conclusidns arrived at are:— -

(1) There is no significant difference
between healthy and diseased areas, in
the phosphoric acid status of the soil
(totafan ‘available’).

(2) Although soils from healthy
areas have a higier content of total iron,
as compared to soils of diseased areas, it
cannot be concluded that there is an iron
deficiency condition in diseased areas,
since the quantity of ‘available’ iron could
not be determined. Whether such a
deficiency actually exists, has to be
found out by other means.

(3) Fixation of phosphorus by iron,
and consequent non-availability ofy hos-
phorus, does not appear to be a Exctor
correlated with disease incidence, since
it 1s obvious that a greater quantity of

13
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phosphorus wc;uld be rendered unavail- Shri C. M. John, Retired Director,

able 1n healthy soils, due to their higher Central Coconut
content of iron.
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v APPENDIX

- TABLE 2

Total phosphoric acid, 1 per cent citric acid soluble phosphoric acid and ferric oxide
. in the soil samples belonging to the type

SANDY 1.0AM
DISEASED AREAS HEALTHY AREAS
Total Available Total Available | (Fc 0 ) "
L‘b. No. (PgO;) (P,Os) (F6g03) . LAb- NO. (PgO;) (P:Os) Per’cea t
Per cent Per cent | Per cent Per cent | Per cent n
1 - 0-088 0042 1-04
2 (a) 0036 Trace 1-27
2 (b) 0025 Trace 1-81
-3 0-036 0007 |7 077 19 0050 0043 163
"4 0029 0-004 0'64 20 0030 Trace 1°71
5 (a) Trace Trace 0-29 21 0039 0-024 0-80
5 (b) Trace Trace 055 22 (a) 0047 0025 048
6 (a) Trace Trace 021 22 (b) 0034 0018 032
6 (b) Trace Trace 0°36 :
6 (c) Trace Trace 057 23 0034 0014 0-80
24 0023 0007 080
7 0022 Trace 068
25 (a) 0057 0031 1'36
8 Trace Trace 046 25 (b) 0-055 0030 112
26 0033 0014 0-96
9 0053 0013 080
10 0011 Trace 072 27 (a) Trace Trace 1'36
’ 27 (b) Trace Trace 1°44
1 Trace Trace 1:04 28 (a) Trace Trace 1-28
12 0051 0-022 128 28 (b) Trace Trace 1-44
28 (c) Trace Trace 072
13 0024 0009 096
14 0-013 0004 048 29 0024 0007 092
. 30 (a) 0038 0003 1-04
15 0080 0048 1'12 30 (b) 0046 0-010 064
16 0066 0051 0-80
17 0061 0057 200
18 0085 0060 1-20
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Abstract of Table 2

Discased 'Healthy
Factor - —
A Horizon B A Horizon B
Total (P, 0) Mean 0-036 0036 0:034 0-028
Range 0-0:085 0-0085 |  0-0:056 0-0:042
Av. (P, 0;) Mean 0014 0'018 0°020 0-009
Range . 0-0057 0-0:060 0-0-043 0-0°022
(Fe30,) Mean 093 088 I'14 098
Range 0'42-2:000 | 38-1'54 | 0:80-163 | 0-40-171
No. of readings | 10 8 6 6
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TABLE 3

ALLUVIAL LOAM

RELATION TO THE ‘ROOT" &
LM IN TRAVANCORE-COCHIN

‘LEAF’ DISEASES

ble phosphoric acid and ferric oxide
onging to the type

C—14,

Diseased Areas - Healthyfx;;:;;‘ I
“Lab. Total Available 0 i Lab Total Availal;l;_ f T
No. (P%}za) (P‘%?s) (FC(;G_:) No. (P%/(:,) " (P‘z;:,) | (Fe‘;;(:;,)
31 0188 0006 10°50 47 0190 0012 - ---752---
32 0199 0006 10°20 48 (a) 0123 0004 |+ 568,
48 (b) 0101 Trace 812~
33 0062 0008 872 ' .
34 0020 0613 872 49 (a) 0:033 Trace | | 504 -
49 (b) 0029 Trace " 696
35 0030 0-007 304 50 (a) 0023 Trace 360 -
36 0034 Trace 4:56 50 (b) 0024 Trace 3:60..
37 (a) 0043 Trace 512 51 (a) 0033 - Trace 3-20..-
37 (b) 0°048 Trace 5-84 51 (b) 0048 Trace 464~
38 0'047 Trace 7°90 51 (c) 0041 Trace 4:00, .

. : 52 (a) 0033 Trace 368 -
39 (a) 0037 00t1 472 52 (b) 0040 Trace 3:60 -
39 (b) 0034 0005 5:04 : .

40 0:041 0003 344 53 0010 0008 688"
: - , 54 0033 0-008 648 -
41 0044 0005 208 . . A
42 0:009 0004 192 55 0024 0007 7'28
: 56 0031 0009 832
43 6076 0005 416 . .
44 0076 0018 424 57 0011 0008 816
58 0012 0005 7°12
45 0103 0009 4-48
46 0115 0008 7°28 o s b
Abstract of Table 3
~ Diseased Healthy
Factor . N T~ ..—.“.'—-—
A Horizon B A Horizon oo - B
Total (P,0,) Mean 0073 0068 0051 0042 **
. Range 0:030—0°188 0:020—0-199 { 0011—0°190 00 TZ-—O 112
AV. (P,0,) Mean 0 006 0-007 0-006 0004 .*};
(Fe,0,) Mean 542- 603 663 601 -
Range 2:08—1050 1'92—10°20 395—8'16 360—832« .
No. of readings 8 8 4+ 6 . -- "'“"L 6 DR
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TABLE 4

Total phosphoric acid, 1% citric acid soluble phosphoric acid and ferric oxide
in the soil samples belong to the type

RED LOAM
. Diseased Areas Healthy Areas
Total Available Total Available
Lab. Lab.
No. (Pgﬁ?s) (PO:/?s) (F'-::z/(?a) No. (PozA? s) | (Pg/ga) (FCOZO a)
59 0029 | Trace 248 | 68 0088 | 0032 212
69 0063 0:008 2'14
60 0025 Trace 296
61 (a) 0005 Trace 2:80 70 (a) 0-066 0016 1-77
61 (b) 0022 0002 3-20 70 (b) 0107 0017 291
71 (a) o110 0025 325
62 (a) 0038 0005 160 71 (b) 0-151 0016 426
62 (b) 0056 0016 208
63 0040 0009 264 72 0019 Trace 408
73 (a) 0017 race 488
64 0037 0005 208 73 (b) 0019 Yace 512
65 0041 0°001 280
74 Trace Trace 504
66 0073 0018 2°64 75 (a) Trace Trace 4:40
67 (a) 0071 0020 272 75 (b) Trace Trace 4:96
67 (b) 0026 0006 312 '
76 Trace Trace 4'56
77 (a) Trace Trace 3-52
77 (b) Trace Trace 432
Abstract of Table 4
Diseased Healthy
Factor )
A Horison B A Horizon B
Av. (P,0;) T
Mean 0007 0'006 0010 0006
Range 0:005—0018 | 0091—0-013 | 00—0032 00—0°021
Totll (Pg05)
ean 0042 0:036 0039 0042
(F'ngg)e 0:025—6:073 | 0:014—0'049 | 0°019—0083 | 0018—0°13I
€2 Vs
ean 2:40 2:84 363 3:9)
Range I-84—296 2:64—3'00 2:12—504 2:14—5°00
No. of readings 5 4 5 5
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TABLE 5

CORE-COCHI

&

I;LEAF' DISEASES

phosphoric acid and ferric

oxide in the s0il samples belonging to the type
: LATERITE . .
Diseased Areas Healthy Areas
Tetal Available . Total Available
Lab. No- | (B,0,) | P,05) | (Fes0s) [0 No | 6o (P,0,) | .fF ﬁ;"s’
% % ° % % °
78 0040 0003 560 90 0-142 Trace 796
79 0043 0003 528 91 0138 Trace 816
80 0042 | 0002 616 92 0130 Trace 7:06
81 0'041 0-003 512 '
82 0016 0602 2:00 93 0128 Trace 10-25
94 0126 Trace 1029
83 0017 0'004 1:44 95 0127 Trace 1106
84 0020 0-007 480
85 0012 0-001 448 96 0100 Trace 857
97 0105 0002 9-44
86 0-026 0005 9:60 98 0103 0004 904
87 0040 0008 9-92
88 (a) Trace Trace 984 99 0041 Trace 616
88 (b) 0049 0003 1000 100 0023 Trace 696
101 0021 Trace 520
89 0127 0004 9:76 .
102 Trace Trace 9-28
103 race Trace 960
104 race Trace 11:28
Abstract of Table 5
: Diseased Healthy
Factor
A Horizon B C A B C
Total(P, 0;)
ean 0'050 0030 0026 0082 0078 0085
Range 0:017—0°127 0:016—0043] 0-012—0°042| 0°041—0142 0°023—0°138[ 0:021—0130
AV: (PgOs)
ean 0004 0-005 0002 Trace Trace 0001
Range [ 0:003—0-005| 0:002—0-008| 0:001—0-002] 0—0 0—0002 | 0—0004
(Fe,0,) -
ean 630 5'50 685 844 8-89 873
Range 1'44—9'76 | 2:00—992 448 —9'92 | 6'16—1025 | 6:96— 1029 5:20—1123
No. of
__readings 5 4 3 5 5 5"
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