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THE Chemical and biological processes that take place in a paddy soil
when it is submerged are of a dynamic character. Most of the experi-
ments carried out so far by Soil Chemists on paddy soils have been
done with the rice plant in situ; therefore the variations in the
Chemical and Physico-Chemical characteristics of paddy soils on
submergence in the absence of the rice plant have not been observed
and recorded. Three important influences of the rice plant on the soil
are :— (a) the exudation of oxygen by the rice roots which maintains
an oxidized rhizosphere which influence the soil; (b) the decaying
dead roots make a significant contribution towards the soil organic
matter, which in turn intensifies reductive processes in the soil; (c)
the absorption of nutrients from the soil. A study of the variations in
the chemical regime in the absence of the rice plant therefore appears
to be an important aspect of soil nutritional relatlonshlps of paddy
soils.

The main object of this investigation was to study the variations
and relationships between the chemical and physico-chemical
characteristics of paddy soils in the dry state and on continued
submergence.

MATERIALS AND EXPERIMENTAL PROCEDURE

Twenty soils comprising of the following seven groups were studled

1. Strongly acid lateritic rice soils of the ultra wet zone.
2. Strongly acid humic rice soils,

* A paper read at the Eighth Sessions of the Working Party on Rice Soils,
" Water and Fertilizer Practices of the International Rice Commission held in
New Delhi, December, 1961.
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3. Ground water podzolic rice soils.

4. Acid lateritic rice soils of the wet zone.
5. Non-Lateritic rice soils of the dry zone.
6. Calcareous rice soils.

7. Non-Lateritic clayey rice soils.

The experiment was carried out under greenhouse conditions in
glazed pots with a side opening at the bottom. The pots were filled
to the brim and the 2” of standing water was maintained by daily
addition of distilled water.

The dry soil was analysed for carbon, nitrogen, cation exchange
capacity, total exchangeable cations, free iron oxide, total iron, easily
reducible manganese, total manganese, available silica, available
phosphorous, pH and mechanical analysis.

After submergence the following determinations were made in the
wet soil at intervals of 2 weeks initially and later at intervals of 4
weeks :(— Ammonia, Iron, Manganese, Oxidisable Matter, pH and
Redox Potential.

Water percolates were also analysed at intervals for Ammonia,
Nitrate, Iron, Manganese, Oxidisable Matter and Conductivity.

pH was measured in situ by placing 2 blank pltinum electrodes
seated permanently in each pot 6 in. below the surface of the soil.
They were placed near the centre and at a distance of 3 in. apart from
each other. The potentials were measured with a Beckman pH meter
Model G using a saturated calomel electrode.

Oxidisable matter includes Fe*? No} and S! among the inorganic
constituents and soluble organic matter that is oxidised under re-
latively mild conditions. This determination would give a measure of
the reducing capacity. This is a relative determination and has only
comparative significance.

The method is based on the oxidation of the sample with potassium
permanganate under standard conditions. The sample (the volume
used varied from 1.0 ml to 10 ml) was added to a mixture of 10 ml. of
0.01 N KMnO,, and 10 ml of 1:3 H, SO, with sufficient water to
make a total volume of 100 ml, in a 250 ml conical flask. The flask was
heated in a boiling water bath for 30 minutes along with a blank. By
this procedure the factors (strength of KMnO,, acidity of the medium
.and time of digestion) on which the figure for oxidisable matter
depends, were kept nearly constant. Immediately after thé digestion
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10 ml of 0.01 N Ammonium oxalate solution was added and the ex-
cess oxalate back titrated against 0.0IN KMnQ,. The difference bet-’
ween this reading and the blank reduced to an equivalent of 10cc of
the percolate was taken as an index of the concentration of oxidisablé ;
matter or the reducing capacity.

About 50 grms of the soil were extracted with a glass tube 24 in. long
and 2 cm diameter by inserting it into the pot in a circular motlon '
This was used for the analysis of the wet soils. ‘

pH and moisture determinations were run on the same sub-sample.
The sample was transferred to a tared 50 ml. beaker and the weight
of the moist soil quickly determined. An equal weight (volume) of
oxygen free distilled water was added, the beaker swirled and the
pH determined with a glass electrode. The soil adhering to the elec-
trodes was washed into the beaker with a jet of water. After expul-
sion of the bulk of water on a water bath the soil was dried further
in an oven at () {5 and the moisture percentage determined.

The remaining soil was transferred into a 500 ml. conical flask
which had been previously weighed. The weight of the moist soil
quickly determined ; a rough allowance was made for the moisture
content on the basis of preliminary experience, and measured amounts:
of Morgan’s solution added to give a soil extractant ratio of approxi-
mately 1:5. The flasks were allowed to stand for 24 hours with occa-
sional swirling and the solution filtered through fluted filter paper.
This solution was used for the determination of ammonia, iron, man-
ganese and oxidisable matter. Morgan'’s solution will extract ferrous
iron and not ferric iron. These figures will characterise the extent of
reduction of the soil. With the aid of the amount of Morgan’s solution
added and the moisture content of the soil all figures are reduced to
ppm of the dry soil. The values for oxidisable matter are reduced to
ccsof 0.0[N KMnQ, per grm of dry soil.

Standard methods were used for the other determinations.

RESULTS AND DISCUSSION

Dry Soils. The analysis of the dry soils is given in Table 1. The
values obtained readily permit the soils to be grouped into seven
classes. The average of the seven groups are given in Table II.

pH. The average pH value for the Ultra wet zone soils is 4.84 ; for the
wet zone it is 5.65 ; for the dry zone 7.26 and for the calcareous soils
it is 7.78. The pH rises from ultra wet zone to the dry zone.
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Carbon. The carbon values take an opposite trend. It is high for
the ultra wet zone soil with 2.4 per cent, for the wet zone it is 1.3 per
cent for the dry zone it is 1.1 per cent calcareous soils has a value of
0.8 per cent. The humic soils is highest with 10.4 per cent and ground
water podzolic soils is lowest with an average of 0.45.

Nitrogen. The Nitrogen percentages follow the same trend as the
carbon values. It is 0.17 per cent for the ultra wet zone soils, 0.11 per
cent for the wet zone soils, 0.09 per cent for the dry zone soils and
0.09 for calcareous soils. The Nitrogen content of the humic soils is
bighest with 0.52 per cent and lowest for the ground water podzols
with 0.035 per cent.

Cation Exchange Capacity. The cation exchange capacities in-
creases with the rise in pH ; 7.7 for the ultra wet zone soils, 11.9 for
the wet zone soils, 15.8 for the dry zone soils. It has a high value of

20.8 for humic soils and a very low value of 1.3 for the ground water
podzols.

Total Exchangeable Bases. The total exchangeable bases also
increase with the rise in pH. It is 1.5 for the ultra wet zone, 6.1 for
the wet zone soils, 8.9 for the dry zone soils and 10.5 for the calcareous
soils. It islowest for the ground water podzols with 0.75.

Available Silica. Available silica also increases with pH. It is 23.5
ppm for the ultra wet zone soils, 76.4 for the wet zone soils, 145.2 for
the dry zone soils. It is lowest for the ground water podzols with 6.75
ppm while the humic soils contain 33.5 ppm. The calcareous soils and
clayey soils have high values of 143.2 and 142.3 ppm respectively.

Free Fe/Total Fe percentage. The percentage of free iron to total
iron decrease with rise in pH. It is highest with 82 per cent for the
ultra wet zone, with values of 64 and 49 per cent for the wet zone and
dry zone respectively. The humic soils too contain a high value of 70
per cent while ground water podzols are lowest with 38 per cent.

This could be expected as the amount of weathering and leaching
is high in the ultra wet zone, less in the wet zone and least in the dry
zone. The humic soils too contain a high percentage of free iron to
total iron due to the high carbon content which gives rise to organic

acids. This value is least for the podzols as they are very highly
weathered leached sandy soils.

General. The soils of the ultra wet zone which are strongly acid,
low in cation exchange capacity indicate a kaolinite clay.
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The non-lateritic rice soils of the dry zone with an average pH of
7.26, high cation exchange capacity of 65.2 m.e. per 100 gms clay,
high total exchangeable bases of 37.5 m.e. per 100 gms clay, a high
silica content of 145.2 ppm indicate a fair proportion of montmoril-
lonitic clay.

Water Percolates and Wet Soils. The analyses of the water perco-
lates are given in table III. The averages of the groups are given in
table IV. The analysis of the wet soils are given in table V and their
averages are given in table VI. These are graphically shown in
figures 1 to 12.

General. There was a fall in redox potential, an increase of pH
with time and an almost total disappearance of nitrate within 14
days of submergence. Ammonia, reduced iron, reduced manganese,
oxidisable matter and conductivity reached a peak and then
decreased. ' ,

Ammonia-Water Percolates. The initial values obtained after a
day’s submergence run parallel to the initial nitrogen content of the
dry soils. It is highest with 33 ppm for the ultra wet zone, with 17
ppm for the wet zone and 6 ppm for the dry zone, while humic soils,
ground water podzols, calcareous soils and clayey soils contain 30,
23, 9.5 and 14 ppm respectively.

The peak values too follow the same trend. It is highest with 132
ppm for the ultra wet zone, with 49 ppm for the wet zone and 29 ppm
for the dry zone, while the humic soils, ground water podzols, cal-
careous soils and clayey soils reach 92, 59, 37 and 36 ppm.

The final values for ammonia too take the same trend.

The difference between the initial and maximum value will indi-
cate the degree of ammonification. These values too follow the same
trend. It is highest with 99 ppm for the ultra wet zone, with 32 ppm
for the wet zone and 23 ppm for the dry zone; while humic soils,
ground water podzols, calcareous soils, and clayey soils have values
of 62, 36, 27.5 and 22 ppm for the degree of ammonification.

The differences between the maximum value and final value will
indicate the degree of denitrification. These values too follow the
same trend. It is highest with 78 ppm for the ultra wet zone, with
22 ppm for the wet zone and 18 ppm for the dry zone; while humic
soils, ground water podzols, calcareous soils and clayey soils have
values of 42, 43, 23.5 and 25 ppm for the degree of denitrification.
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When a soil is submerged the oxygen supply is almost completely
cut off and anaerobi¢ decomposition of organic matter sets in.
Ammonia is the most important product of anaerobic decomposition.

It is postulated that ammonia formed in the bulk of the soil diffuses
upwards on a concentration gradient. When it reaches the oxidised
surface layer it is converted to nitrate. The nitrate thus formed again
on a concentration gradient diffuses downwards and when it reaches
the reducing layers of the soil denitrification takes place. ~During
denitrification nitrate acts as an oxygen donor to oxidise the consti-
tuents of the soil viz. reduced iron, reduced manganese, oxidisable
matter, etc., and nitrogen escapes as a gas. It may be mentioned here
that there was no detectable amounts of ammonia or nitrate in the
supernatent liquid and there was no detectable amounts of nitrate in
the percolates. This indicates that the nitrate formed in the oxidising
layer readily diffuses downwards and is quickly denitrified. Ammoni-
fication, nitrification and denitrification take place simultaneously.
During initial stages of submergence there is more ammonification than
denitrification, thus ammonia values rise ; later there is more denitri-
fication than ammonification and the values for ammonia fall.

At the end of the experiment the soils were air dried and analysed
for carbon and nitrogen. Eight soils which gave values lower than those
obtained before submergence are given below :—

Before Submergence After Submergence
A A
[ A} [ g Ty

C. N. c/N c. N. c|N
Panagoda .. 34 .. 21 .. 18 .. 31 .. ‘19 .. 186
Bombuwela Peaty .. 104 .. 52 .. 20 .. 98 .. 50 .. 20
Bibile .. 06 .. 07 .. 85 .. 06 .. 06 .. 10
Peradeniya .. 24 .. 15 .. 16 .. 23 .. 14 .. 16
Kundasale .. 08 .. 09 .. 9 .. 08 .. 08 .. 10
Matale o 13 .. 18 .. 10 .. 12 .. -2 .. 10
Ambalantota 1 .. 24 .. ‘19 .. 13 .. 23 .. (18 .. 13
Ambalantota 2 e 22 17 .. 13 .. 21 -16 13

PRSP W~

1. Panagoda—net denitrification of 181 ppm in percolate and 163 ppm
in the wet soil ;

2. Bombuwela Peaty—has a high initial nitrogen content of .52 ;

3. Bibile—C/N ratio before submergence is low—8.5 and it is raised
to 10;

4. Peradeniya—has a net denitrification of 231 ppm in the wet soil ;

5. Kundasale—C/N ratio before submergence is low—9.0 and it is
raised to 10 ;

6. Matale—has a net denitrification of 243 ppm in the wet soil ;

7. Ambalantota 1—has a high initial nitrogen content of .19 ;

8. Ambalantota 2—has a high initial nitrogen content of .17.
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A high initial nitrogen content or a high value for net denitrification
either in the wet soil or in the percolate or a low C/N ratio will show
detectable losses of nitrogen on submergence by the analyses of dry
soils.

These findings are of very important practical significance. Hitherto
it was believed that deep-placement of ammonia fertilizers will pre-
vent loss of nitrogen due to denitrification. It could be inferred from
this experiment that even with deep-placement of ammonium fertili-
zers denitrification still takes place ; hence the rate and time of appli-
cation of ammonium fertilizers are important. In certain instances
denitrification is beneficial as it oxidises the reduced products such as
ferrous iron which may reach toxic proportions, and keeps them at low
concentrations. The peak values of the percolates are reached in about
28 days ; during this period the young rice roots are subjected to an in-
flux of increasing reduced products. The practical significance of this
is that the tfoxicity due to reduced products, which are observed in
certain parts of the ultra wet zone, may be averted by keeping the
soils submerged for some length of time till the peak value is reached
before transplanting.

Reduced Iron-Water Percolates. The initial values are low as very
little ferrous iron could be expected on a day’s submergence. The
maximum values are highest for the ultra wet zone with 252 ppm and
as expected it is lower for the wet zone 159 ppm, still lower for the
dry zone 38 ppm and least for the calcareous soils with 7 ppm. The
humic soils, ground water podzols, and clayey soils have maximum
values of 158, 75 and 91.

The final values too follow the same trend.

The difference between the initial and maximum values gives the
amount of iron reduced and brought into solution. The differences
between the maximum and final values give the amount of ferrous
iron oxidised. These values too follow the same trend.

The oxidation of the once reduced iron could be attributed to three
causes :

(1) Denitrification.

(2) Oxidation and precipitation in the surface layer where oxidising
conditions prevail.

(3) By the slow diffusion of atmospheric oxygen.

Of these oxidation due to denitrification appears to be considerable.

Reduced Manganese-Water Percolate. Manganese does not behave
like ammonia and reduced iron. It appears to be closely connected
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with the initial pH, total manganese content of the soil and the carbon
content. When considering the maximum manganese values of the
percolates it is evident that for manganese to come into solution there
must be sufficient total manganese in the soil, a low pH and a certain
amount of carbon. The highest value of 41.8 ppm is obtained for the
wet zone where all these conditions are satisfied. Dry zone soils have
26.7 ppm with a high initial pH of 7.28. The ultra wet zone soils have
12.3 ppm as the total manganese content is low.

From the analyses of the dry soils, water percolates and wet soils
it appears that the following soils may be deficient in manganese:
Panagoda, Bombuwela Peaty and Bombuwela Sandy.

Oxidisable Matter-Water Percolate. Oxidisable matter which gives
a measure of the reducing capacity of the percolate follows the same
pattern of ammonia and reduced iron.

Conductivity-Water Percolate. Conductivity behaves differently
from the rest as it measures the ionisable salts. It is highest for these
clayey soils which may contain chlorides, then come the calcareous
soils, dry zone soils, ultra wet zone soils, wet zone soils, humic soils
and ground water podzols.

Wet Soils. The analyses of the wet soils are given in table V, and
the average of the groups are given in table VI ; these are graphically
shown in figures VI to XII. The wet soils and more particularly their
iron contents behave differently from the percolates.

Ammonia-Wet Soils. The initial values appear to depend on the
nitrogen content of the dry soils. The maximum values are highest
for the clayey soils, dry zone soils and humic soils. There is a similar
trend for the final values. The difference between the initial values
and the maximum values which will indicate the degree of ammoni-
fication that has taken place and the difference between the maximum
values and final values which will indicate the amount of ammonia
converted back to the original form too follow the same trend.

Reduced Iron, Reduced Manganese and pH-Wet Soils. Variation
in pH demands special merit. There is a negative correlation between
the initial pH and the increase in pH. The lower the initial pH the
greater is the increase.

Initial values of iron seems to depend on the free iron oxide content.
The maximum values and the final values depend on the total iron
content. It is of great ecological importance to note that though the
amount of iron reduced in the soil depends on its iron content, the
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iron brought into solution depends on its pH. The lower the pH more
iron is brought into solution. This is clearly shown in the table below :
Mazimum Mazimum pH of

Feppmin Feppmim  dry Soils
percolate  wet Soils

Group 1 . .. 262 .. 2,167 .. 4-84
Group 2 .. .. 168 .. 3,042 .. 4-85
Group 3 ‘e .o % .. 210 .. 5-47
Group 4 e . 159 .. 4,886 .. 565
Group 5 . . 38 .. 182 .. 7-26
Group 6 . . 7 .. 930 .. 78
Group 7 . .. 91 5,162 6-22

The clayey soils with a reduced iron content of 5,162 ppm has only
91 ppm in the percolate with a high pH of 6.22, whereas the ultra wet
zone soils with a reduced iron content of 2,157 ppm (less than half that
of clayey soils) has as much as 252 ppm in the percolate with a low
pH of 4.84.

The ‘peak values of reduced iron in the percolates are correlated fo
PH, the largest values are reached with the lowest pH and vice versa or
in other words the amount of iron brought into solution is proportional
{o the increase in pH.

From the fore-going results it is evident that duration of submer-
gence as well as the inter-relationships between chemical and physico-
chemical properties play a significant role in the chemical equilibria
which result at different stages of submergence. The analysis of paddy
soils under fields conditions—wet state—is rather impractical as it is
not possible to freeze the chemical equilibria. Paddy soils in the wet
state have been studied under conditions which permit such analysis.
From this experiment it is evident that the status of any constituent
for a specific soil group depends mainly on the duration of submer-
gence. Once these curves are constructed under greenhouse conditions
for specific soil groups the chemical and physico-chemical environment
which the rice roots will be subjected to at different stages of their
growth are known. The analysis of paddy soils in the dry state is
necessary to characterize the soil group and is alone sufficient in
predicting the chemical and physico-chemical status on submergence.
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ol |BSk| g8 W & g7 8 gH FSE | <M | <@ [ ©a = .
o & & =)
|
(1) Strongly Acid lateritic Rice Soils of .
he ullra Wet Zone—
1. Planagoda 486 34 21 16 79 0-7f ' 0-52| 0-86 | -00022} -00640 80 3-4] 87-2] 14-5] 42:8] 298 6-3| 180
2. Mirigama 4-85 1-9 17 11 9-1 19 4-35{ 4-80 | -00070| -04600 091 1-5 47| 390 252 258 85| 870
8. Mapalana 4-70 25 -17 16 77 1-6 1-42! 1-89 | -00085| -00470 84 13-8 158 20-5 35-0 348 55 285
4. Karapincha . .. 514 18 12 15 6-2 17 1-98| 2-76 | -00020] 01300 72 1-5 4-5] 20-0] 434| 316 é-5| 17-0
(2) Strongly Acid Humu Rice Soils—
1. Bombuwela Peaty 4:65] 104 52 20 208 2:5{ 1-40| 2-00 |-00044]-00500 70 88| 12-5f 383-5| 142 15-6] 16-9 386
(3) Ground Waler Podzolic Rice Solh— . ‘
1. Bombuwela Sandy 562 06 04 15 1-2{ : 07 0-20] 0-58 |-00010] -00400 84 48 71 7-0] 586 855 80 1-0
2. Batticaloa . 6-32 0-3 -03 10 1-4 0-8{ 025] 0-63 |-00066| -08900 40 07 b1 6-5| 494 897 58 38
(4) Acid lateritic Rice Sodn of the Wct .
Zone— )
1. Welimada . o 530 16 12 12-5 115 49 4-36| 5-13 |-00058] -05100 86 1-2 75| 880 29-2 80-7 12-4 28-5
2. Bibile .e T 585 06 07 85 50 2-8 1-38] 2:05 |-00132| -03400 a7 39 59| 3825 3853 412 é:5( 170
8. Peradeniya . 556 24 <15 16{ 186 55! b5-28] 7-63 |-00122{ -08500 a9 14 65| 800 13-5| 252 26-0] 300
4. Kundasale .. 6-60| . 08 09 9] 130 98| 1-50| 4-44 |-00013| -08100 34 0-2] 131§ 128-2| 85-6] 846 6-6f 236
5. Matale 5-38 1-3 18 10 1441 80| 2-62{ 4-25 |-00058]-04770 62 17 86| 73-0f 348 265 701 270
6. Nalanda 5-41 10| -]:0 10 9-0 55| 2:85] 4-50 |-00100(-05200 63 1-0| 12-6] b51-5| 380-6] 408 50f 230
(5) Non-lateritic Rice Smu of the Dry
Zone—
1. Polonnaruwa .. .e 7-30 18 <11 12| 145 10-5] 092| 2-63 |-00110|-07300 35 1-5| 12-9] 98-0| 24-3| 462 7-5| 200
2. Hingurakgoda .. .. 7-47 1-8 10 8 18-7 10-1 0-656| 2-37 | -00033| -02800 27 1-2 50| 129-9) 250 44.0 30 250
8. Maha Illuppallama Red 6-88 08 07 11 141 53| 2-80{ 8-31 |-00084| -06000 a9 1-2 8-3| 183 30-4| 80-6 87| 268
4. Maha Illuppallama Grey 7-39 09 -09 10 17-9 97 1-00| 3-23 |-00122| -05700 31 21 6-3{ 170 144 49-8 54 261
(8) Calcareous Rice Soils— - . »
1. Jaffna .o 778 08 ‘09 9 12-0 10-5 1-06] 1-99 | -00098][ -02400 53 4-0 22-6| 143-2 351 88-2| 8-2 148
(7) Non-laleritic C’laysy Rws Soilpg— '
1. Ambalantota 1, .. .o 643 2-4 ‘19 13] 26-7| 15-7] 8:25| 5-88 |-00084| -08200 65| 066] 20-0f 1565 93] 284 11-5| 500
2. Ambalantota 2. .. .. 6.02 22 17 13 26-7 1569 8-72] 6-00 |-00048] 08100 62 0-5] 16-8] 1282 7-4] 208 7-8] 6585
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1. Btrongly Acid lateritic Rice Soils of
the Ultra Wet Zone .e

2. Strongly Acid Humic Rice Soils
(one soil) .e

3. Ground Water Podzolic Rice Soils

4. Acid lateritic Rice Soils of the Wet
Zone .e

5. Non lateritioc Rice Soils of the Dry
Zone .e .e

6. Caloareous Rice Soils (one soil) ..

7. Non-lateritic Clayey Rice Soils

pH

4-84

4-65

547

566

7-26
778

6-22

TABLE II—Dry Solls—Averages

Carbon
0

24

10-4

0-45
1-3

1-1
0-8

23

N%

17 ..

62 ..

035 ..

11 ..

<09
-09

18

Clay C.E.C.m.e. T.E.C.m.e. Available

23-9

24

24-0

. 245

14-8

54-3

per 100

grm. Soil

77

20-8

1-3

11-9

1o0-8

12-0

26-7

per 100

Silica

grm. Soil ppm.

1-6

2:5

0-76

61

89

105

15-8

.. 235

336

6-756

.. 764

.. 146-2

.. 143-2

.. 1423

Free Fe Total Mn.
Tot:l Feo

82 ..

70

38

64

49

53

59

-017562

-00500

04650

‘05512

05676

02400

-08150
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TABLE III—Water Percolates

= r . ) =) ‘ . D X < 3
g E g |5 = 4 5 s § g 'g l ;
. g g | = "
E’;’;eus ege g2 |7 eéea§§.§§'§
dla|g| A% 2]g|a|ls [ {B|E|E(2 |« (sldld|z 2|2 |4 CH - R
z“:.-gE-EoEp.;—sg-ﬂﬂ-nE‘n;,:;‘ﬂ*a5 EE;ES
Fle1EE|aE e | 52 Bala (2558 4 (%8s (Bals |5, |0, | 2|52 %e
-a".,:-‘im‘m':“!"'“:'qsaﬂ.fiesﬁg.°"=‘f§ Bl o | <o | <E
1|2 |E|9% |5 | 4| 8|55 (55|54 |3 |5R|85F | 4|2 [g8s=| 5% B9 | § | B4z
Slalgla |a |8 Ela |Alelglglg 8 lel=2lslda a8 18 | 8§ 18818
(1) Strongly Acid
Rice eoils of
the Ultra Wet
Zone—
1. Panagoda 80| 256] 75| 176| 181| 6-5| 154| 25| 147-5f 120| 01} 0-4 1] -3 -4] 8-6|22-5(13-0|13-9| 9-56) 1611| 3515 9831 1904) 2532
2, Mirigama . ..|12-5{ 70{ 48{57-5] 27| 0-5| 350| 66| 849-5| 204{ 70| 42} 1-8] 35)402| 92)21-6] 4-0|12:4}17-6 736} 2000 663| 1264| 1837
8. Mapalana 9-5| 102| b50|92-5| 52] 10] 2905] 82 285! 213| 1-6] 30 O 1-4] 8-0f 7-1|24-5|10-0]17-4| 14:5 460| 1966 800| 1506] 1166
4. Korapincha ..| 28( 116{ 46{ 88] 70{ 1-0| 218 56 2171 162} 08| 3-7] 0-8] 20| 2-0| 68}16-7] 50f11-4}11-7 840] 2231 928] 13801 1308
(2) Strongly Acid
Humic Riee
Soils—
1. Bombuwela
Peaty 30] 02| 50[ 62| 42|18-5] 1568| 45| 189-5| 113| 04| 04 0 0 -4| 6-9714-7 80| 7-8( 67| 1389 1604 773 215 831
(8) Ground  Waler
. Podzolic  Rice
Soils—
1. Bombuwela
Sandy 27| 76| 15] 49{ 61 2| 67| 18 06] 49| 04| 06 0] .2 ‘6] 4-3]10-8] 40| 65| 6-8f 1111| 1416 349 304| 1066
2, Batticaloa 19) 41} 17| 22| 24] 1-0f 82| 25 81| 67| 1-0] 87| 05| 1-8] 3-2]10-0][10-8] 5-0| 0-8] 58 672 870 204 207 585
(4) Acidlateritic Rice
Soils of the
Wet Zone—
1. Welimada 8| 41| 80| 33] 11 0 187; 50 137| 87| 8-8;32-5| 1-3|23-7{81-2| 8-7|16-7| 3-0|13-0|18-7] 1848| 1877| 1009 529 868
2. Bibile ..| 60{ 90{ 40{ 30{ 50| O0-5| 152| 32| 151-5| 120§ 20-5} 78-0] 2-0|57-5} 76] 8:3]19-6] 2:0]16-3)17-6] 2178] 2037] 1009 769] 1928
8. Peradeniya 12) 58l 36l 46{ 22! 05! 160! 33! 159-5) 127! 4.0141-2! 0-6) 37-2/ 40-6! 3-3! 88! 4.0! 55! 48 476) 1647 678! 1072 869
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THE RELATIONSHIP BETWEEN CHEMICAL AND PHYSICO-CHEMICAL CHARACTERIS~

TICS OF PADDY SOILS IN THE DRY STATE AND ON CONTINUED SUBMERGENCE
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TABLE IV—Water Percolates—Averages
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THE RELATIONSHIP BETWEEN CHEMICAL AND PHYSICO-CHEMICAL CHARACTERIS-

CONTINUED SUBMERGENCE

TICS OF PADDY SOILS IN THE DRY STATE AND ON
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Table VI—West Solls Averages
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