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1 Introduction

As described in Interim report B85-1 the objectives of the
Laboratory Exchange Programme are: a) to reduce the large
variability in soil analytical data and b) to provide a reference
base for soil laboratories.

In the exchange round 835-1 the participating laboratories
analysed 13 soil samples, sent to thenm by ISRIC, for texture,
pH, exchangeable cations, CEC and organic C, wusing their own
routine analytical procedures. In the exchange round B5-2 the
same set of soil samples was analysed, but the participants were
asked to follow the analytical procedures as provided by ISRIC.
These procedures are given in paragraph 2 of this report. In
paragraph 3 a short description is given of the soil samples,

The main objective of this report is to give an overview of the
data of the Labex exchange round B5-2 received at ISRIC at the
beginning of February 1986. It will enable participants to
compare their own results against those of others, not too long
after having submitted them. Some simple statistics have been
applied to indicate outlying values and outlying laboratories,.
These calculations have been explained in paragraph 4.

The results are given here without comments. It is up to the
participants to see what their figures look like. In the Labex
programme the number of participating laboratories is 85. All
are listed in the annex. For various reasons, but probably mainly
because of the workload, only 44 of them were able to participate
in round 85-2.

For good order we mention that the order of listing in the
annex does not correspond with the numbering of the laboratories
in the tables with the data.

2 Analytical Methods

2.1 Particle Size Analysis
Apparatus

Water bath

Hot plate

Reciprocating shaking machine

S50 micron sieve

Glass sedimentation cylinders, marked at 1 litre (1 1 measuring
cylinders can be used)

Drying oven

Moisture tins




Reagents

Hz02> 30%
Acetate buffer solution ca. IM.
Dissolve 1346 g Na-Acetate.3 Ha0 in approx. 0.9 1 water
Adjust to pH 5.0 with approx., 50 ml glacial acetic acid (use pH
meter). Make to 1 1.
Sodium pyrophosphate solution 5% (dispersion agent)
Dissolve 50.0 g NasP.0,.10 H20 in water in
1 1 volumetric flask and make up to volume.

Procedure

A distinction is made on the basis of the presence or absence of
calcite: 1, Calcareous soils t pH-H20 > 4.8
2. Non-calcareous scils : pH-H.0 <= 4.8

Ad 1. Calcareous soils (removal of carbonate)

1. Weigh out approx. 20 g fine earth into a 1 1 beaker (at
carbonate contents exceeding 10%, weigh out proportionally more
soil)

2. Add approx. 100 ml buffer solution and heat on water bath
(100°C). After effervescence has stopped, add increments
of approx. 25 ml buffer until efervescence does not recur after
addition of new buffer. In case of very high carbonate
contents, 5 al increments of glacial acetic acid can be used
instead of buffer. In this case the pH should be monitored with
calibrated indicator paper.

3. Centrifuge and decant or let stand overnight and siphon off the
supernatant solution.

4. Add approx. 250 ml (when centrifuging) or 500 ml (when
siphoning) of water and repeat 3. In case of (partial)
peptization, add a few ml saturated NaCl solution.

Note: This washing procedure is to remove calcium acetate from
the suspension as this may be transformed into the insoluble
calcium oxalate during the ensuing oxidation procedure.

3. Proceed with oxidation of organic matter.

Ad 2. Non-calcareous soils

1. Weigh out approx. 20 g of soil intoc a 1 1 beaker
2. Add 15 ml water

3. Proceed with oxidation of organic matter,

Oxidation of organic matter

1. Add 15 ml H20. 30%

2. Let stand overnight. In case of strong frothing place beaker in
basin with cold water. In addition frothing can be tempered by
adding a few drops of alcohol.

3. The next day place beaker on a warm water bath (approx. B80=()
and regularly add small increments of H.0, 30%
until decomposition of organic material has been completed
(usually supernatant is clear then).

4. Add H.0 to a volume of approx 300 al.

3. Place on hot plate and boil for § hour to remove any remaining
H20..

&. Remove beaker from hot plate and allow to cool.

7. Centrifuge and decant or allow material to settle in the beaker




and siphon off.

Add approx. 300 ml water and redisperse sediment.

Repeat 7 and 8 until peptization is achieved. Should this take
more than 4 washings then add a few ml saturated NaCl solution
to promote peptization. With gypsiferous soils many washings
are sometimes needed to dissolve all the gypsunm.

Dispersion

Transfer suspension quantitatively to a 1 1 polythene bottle.
Add 25.00 ml dispersing agent, make up the volume to approx.
400 ml water and cap the bottle,

shake overnight (16 hours) on a reciprocating shaker at 125
str./min.

Separation of fractions

Pass the suspension trough a 50 micron sieve which is placed
in a funnel positioned above a sedimentation cylinder with a
lab stand. Use a small brush or policeman with rubber slap.
make up to the 1 1 mark with Ha20.

Wash the sand fraction remaining on the sieve into a tared
parcelain dish, evaporate on waterbath and dry at 105 <C.
Weigh with 0.01 g accuracy (wt. A sand fraction)

Determination of silt and clay

10.
11,

Close the sedimentation cylinder with a rubber stopper and
shake well.

Place the cylinder on the table, remove stopper and immediately
pipette 20 ml from the centre of the cylinder (see note).
Transfer the aliquot to a tared moisture tin, dry overnight at
105 ¢,

Remove tin from drying oven, close with lid and cool in
dessicator. Weigh with 0.01 g accuracy (wt., B for fraction ¢ 50
micron),

Again stopper the cylinder and shake well.

Place the cylinder on a vibration-free table under the
pipette-assembly,

After 5 minutes pipette 20 ml at depth indicated in table {.
Transfer aliquot to tared moisture tin, dry overnight at 105 g,
Remove tin from drying oven, close with lid and cool in
dessicator. Weigh with 0.001 g accuracy (wt. C for fraction ¢
20 micron),

Repeat 5 and é.

After 5.5 hours pipette 20 ml at a depth indicated in table 1.

12.Transfer aliquot to tared moisture tin, dry overnight at 105 =C

and weigh with 0.001 g accuracy (wt. D for fraction ¢ 2 microns).

Calculation

The calculation base is the oven dry sample weight after all the
treatments. It is obtained by summation of all individual
fractions:



clay ( <2 micron) = (D % 30) - 0,75 g (wt. K)
silt ( 2-20 micron) = (C % 50) - 0.75 g - K (wt. L)
silt (20-50 micron) = (B #30) -0.75¢g-K-1 (wt. M)
sand (50-2000 micron) = wt. A

0.75 g = correction for dispersing agent

Sample weight = K + L + M + A

The proportional amounts (in %) of the fractions are now
calculated by:

4 clay ( <2 micron) = (K/sampleweight) # 100
% silt ( 2-20 micron) = (L/sampleweight) * 100
4 silt (20-50 micron) = (M/sampleweight) # 100
4 sand (50-2000 micron) = (A/sampleweight) * 100

Note: When a 20 ml pipette is not available, a 25 ml one can be
used, In that case the multiplication factor aof 50 should be
changed into 40.

Table 1 Depth (in cm) at which fraction <20 micron and <2 micron
are pipetted as a function of the temperature and after
indicated settling time

Temperature 5 mins. 5.5 hours
°C <20 micron <2 micron
15 9.6 6.2
14 9.8 b.4
17 10.1 6.6
18 10.3 6.7
19 10.64 6.9
20 10.9 7.1
21 11.1 7.2
22 11.4 7.4
23 11.7 7.6
24 12.0 7.8
25 12.2 8.0

N e e e e WA . e - - - - A A v o

2.2 pH
pH-H20 and pH-KCl

Apparatus

pH meter with appropriate electrode(s), calibrated with buffer
solutions

Reciprocating shaking machine

Polythene bottles, 100 ml wide mouth (or equivalent)

Reagents

Potassium Chloride 1 M.
Buffer solutions pH 4.0, 7.0, and 10,0 (or 9.0),
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Procedure

1. Weigh 20.0 g fine earth into 100 ml polythene bottle.

2. Add 50 ml liquid and cap the bottle.

3. Shake for 2 hours,

4. Before opening the bottle for measurement, shake by hand,
3. Immerse electrode(s) in upper part of suspension,

6. Read pH when reading has stabilized.

Note: After pH-H:0 measurement, also measure the electrical
conductivity of this extract for exchangeable bases
determination (to decide whether or not prewashing is
required. See procedure for CEC).

2.3 Cation Exchange Capacity and Exchangeable Bases (1)
(using percolation tubes)

Principle

The sample is percolated with ammonium acetate and the
exchangeable bases are measured in the percolate. The excess salt
is washed out with ethanol and the adsorbed ammonium is exchanged
by potassium. This ammonium is determined by the distillation
method as a measure for the CEC.

Apparatus

Percolation tubes, 2-2.5 cm diameter
Distillation unit or steam distillation unit
Burette

Various glassware

Reagents

Ammonium acetate solution, 1 M, adjusted to pH 7.0

Potassium chloride solution, t M, acidified with 50 m1 { M HCl per

litre

Ethanol, 96%

Ethanol, 48% (ethanol 96%, diluted 1:1 with water)

Celite or ignited and washed sea-sand (e.g. Baker 0252)

Cotton wool

Sodium hydroxide solution, 35

Boric acid solution, 2%

Standard hydrochloric acid, 0.010 M

Mixed indicator solution:
Dissolve 0.13 g of methyl red and 0.20 g of bromocresol green
in 200 ml of 95% ethanol.

Procedure

1. Preparation
-'Close’ the bottom of the percolation tube with some cotton
wool, compress with a plunger. Add a spoonful of sea-sand or
celite (giving a layer of about 0.5 cm thick}.
-Weigh 5 g of sample (accuracy 0.01 g) into a porcelain dish,



add approx. 10 g of sea-sand or 3 g of celite (here sea-sand
is preferred because of itsg higher specific density) and mix
well with a spatula.

-Transfer guantitatively to the percolation tube. Include a
blank (sand or celite without sample).

2. Prewashing
1¥ EC2.5 > 0.5 n§ apply prewashing
If EC2.5 <= 0.5 nS omit prewashing
-Prewash by percolating with 100 ml ethanol 487

3. Saturation with Ammonium

~Percolate with 100 al NHaAc t M, pH 7, collect percolate in
100 ml volumetric flask,

-Make to volume with NH.Ac 1 M and measure exchangeable
Ky Na, Ca and Mg,
4. Removal of excess Ammonium
-Percolate with 100 ml ethanol 94%, discard percolate.

3. Exchange of Ammoniunm
-Percolate with 100 ml acidified KC1 1 M solution, collect
percolate in 100 ml volumetric flask.
-Make to volume of percolate with water to 100 ml in
volumetric flask.

6. Distillation of Ammonium

~Transfer a suitable aliquot of percolate (e.g. 10 or 25 ml) to
the distillation flask. Increase the volume to 150 - 200 ml
with water and add a little granulated pumice.

-Add 5§ ml 35% NaOH solution to the distillation flask and
distill for about 7 mins. boiling time into the boric acid
(outlet submerged).

-Titrate distillate with 0.010 M HC! until the colour changes
from green to pink.

Calculation

Calculate the exchangeabhle bases and the CEC in meq/100 g oven dry
sample from the concentrations of the bases and the ammonium
found. Derive the base saturation in % of the CEC.

Note: All percolations should be made at a rate of 100 ml in 2
hours (approx. 20 drops/min.}.

Remarks:-The percolation assembly is schematically represented at
the accompanying diagram. Various types of tube may serve
as percolation tube, e.g. glass, plastic, syringes, used
analytical concentrate ampoules. They can also be made of
straight glass or plastic tubes fitted with a perforated
stopper and narrow tube as outlet.

-For those who do not possess a steam distillation or
other distillation unit, a simple distillation assembly
is drawn as well.




2,4 Cation Exchange Capacity and Exchangeable Bases (II)
(using automatic extractor)

Principle

The sample is extracted with ammonium acetate and the
exchangeable bases are measured in the extract. The excess salt
is washed out with ethanol amd the adsorbed ammonium is exchanged
by potassium. This ammonium is determined by the distillation
method as a measure for the CEC.

Apparatus

Automatic extractor (Holmgren et al.,1977, So0il Sci. Soc. Am.J.
41:1207)

Distillation unit or steam distillation unit

Burette

Various glassware

Reagents

Anmonium acetate solution, 1 M, adjusted to pH 7.0

Potassium chloride solution, 1 M, acidified with 50 ml 1 M HC1 per

litre

Ethanol, 96%

Ethanol, 48% (ethanol 94%, diluted 1:1 with water)

Celite or ignited and washed sea-sand (e.g. Baker 0252)

Cotton wool and filter pulp

Sodium hydroxide solution, 3357

Boric acid solution, 2%

Standard hydrochloric acid, 0.010 M

Mixed indicator solution:
Dissolve 0.13 g of methyl red and 0.20 g of bromocrescl green
in 200 ol of 95% ethanol.

Procedure

1. Preparation

~-'Close’ the bottom of the extraction tube with some cotton
wool and approx. 1| g of filter pulp, compress with a plunger.
Add a spoonful of sea-sand or celite (giving a layer of about
0.5 cm thick).

-Weigh 2.5 g of sample (accuracy 0.01 g) into a porcelain dish,
add approx. 5 g of sea-sand or 1.5 g of celite and mix well
with a spatula,

~Transfer quantitatively to the extraction tube., Include a blank
(sand or celite without sample).

2. Prewashing
If EC2.s > 0.5 mS apply prewashing
[f EC2.s <= 0.5 mS omit prewashing
-Prewash by extracting with 45 ml ethanol 481

3. Saturation with Ammonium
-Extract with 63 ml NHsAc 1 M, pH 7.
-Transfer extract quantitatively to 100 ml volumetric flask.
-Make up to the volume with NH4Ac 1| M and measure exchangeable
K, Na, Ca and Mg.
4, Removal of excess Ammonium
~Extract with 65 ml ethanol 96%, discard extract.



3. Exchange of Ammonium
-Extract with 65 ml acidified KC1 1 M solution, transfer
extract in 100 ml volumetric flask.
-Make to volume of with water to 100 ml in
volumetric flask.

6. Distillation of Ammoniun

-Transfer a suitable aliquot of extract (e.g. 10 or 25 ml) to
the distillation flask. Increase the volume to 150 - 200 ml
with water and add a little granulated pumice.

-Add 5 ml 35% NaOH solution to the distillation flask and
distill for about 7 mins. boiling time into the boric acid
(outlet submerged),

-Titrate distillate with 0.010 M HCl until the colour changes
from green to pink.

Calculatian

Calculate the exchangeable bases and the CEC in meq/100 g oven dry
sample from the concentrations of the bases and the ammonium
found. Derive the base saturation in % of the CEC.

Note: All extractions should be made at a3 rate of &5 ml in 2 hours.

Remark:-For those who do not possess a steam distillation or
other destillation unit, a simple distillation assembly
is drawn in the accompanying diagram (when using the
extractor, the percolation unit in this diagram does not

apply).
3 Samples
sample country of soiltype hoerizon depth soilname or
no. origin location
i1 Syria saline/ B 40-50 -

calcareous/
gypsiferous

s0il

12 Canada podzol Bx ? -

14 Malaysia ferric Baye 43-92 Serdang
acrisol

13 Hungary sodic B 16-29 -
solonchak

16 Hungary sodic C 95-90 -
solonchak

17 Kenya pellic A 0-20 Sultan
vertisol Hamud

18 Kenya pellic C 110-150 Sultan

vertisol Hamud
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19 USA typic A, 0-19 Holdrege

argiustoll

20 usA typic Bae A4-47 Holdrege
argiustoll
23 France mediterra- A 0-21 -
nean red
501l
24 France mediterra- B 21+ -
nean red
soil
25 Brazil xanthic f, 0-15 Bra 11
ferralsol
26 Brazil xanthic Bae 80-150 Bra 11
ferralsol
27 Netherlands orthic B, 27-58 -
luvisaol
28 Netherlands orthic B> 98-102 -
luvisol

4 Data Treatwment

4.1 Modifications in the data

Contrary to the report on exchange-round 85-1 the data in this
report have not been modified but are presented in the tables as
received. The only correction that was made (if necessary) was
for moisture as data were requested on an oven-dry basis.

Some participants send a complete breakdown of the texture data.
Where possible these were combined to make the 2 texture
classifications used in this report:

usba FAQ
clay ( (2 micron) clay ( <2 micron)
silti( 2-20 micron) silt2( 2-50 micron)
sandi(20-2000 micron) $and2(50-2000 micron)

As some participants did not have a 50 micron-sieve they used a
b4 micron-sieve or a 40 micron-sieve, These data have been
discarded as the comparison with data obtained with a 350
micron-sieve is not justified.

4.2 Internal Inconsistencies

The data received at Isric have been subjected to an error
checking routine, The participants concerned will find enclosed
with this report a computer output with the details of the
‘errors’ in their data.
The cantrol points are:

sand+silt+clay = 100% (1% margin)

silt]l <= silt2

sandl >= sand2
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pH-H20 > pH-KCl and pH-CaCl.
4 < pH-Hz0 ¢ 9

4 < pH-KCl ¢ 8

4 ¢ pH-CaCl: «¢8

sum of exch. cations <= CEC (10% margin)
at pH > 7 sum of exch. cations = CEC (10% margin)
at pH > 7 exch. Ca > sum of other

exch. cations (10% margin)

It has to be stressed that detected inconsistencies deo not always
point to errors in the data. They only indicate which data are
not in agreement with the mentioned control-points. For some
soils however these control-points are too rigid. As they show a
certain overlap, a single inconsistency is usually detected by
more than one control-point. Therefore the above menticned
computer output might look unnecessary extensive.

4.3 Results and outlying individual data

An overview of the results is given in table 2. This table has
been divided in subtables for each soil parameter. In each
subtable the median of the data from each sample is given. The
median is the ‘half-way’'-value. This means that the number of
laboratories reporting a lower value equals the number of labs
reporting a higher value for that particular soil and seil
parameter. These medians are given in the row marked MED!. Next,
this median is subtracted from all the values in its column and
from these so-called residuals the absolute value is taken., The
median of these absolute residuals is the ‘median absolute
deviation’ or MAD. The MAD's are given 1in the raw marked MAD{.
Values in the subtable higher than (MED1 + 2#MAD1) or lower than
(MED1 - 2#MAD!} are marked with a double asterix '##', Next, these
earmarked values are deleted from the subtable and the median and
median absolute deviation are calculated again, and given in the
rows MED2 and MAD2 respectively. Values differing more than 2#
MAD2 from MED2 are marked with a single asterix ‘#', Discussions
are going on about the appropriateness of the factor 2 in this
talculation. To facilitate comparison with the data in the report
on the exchange round B85-1, where this factor 2 is wused, the
factor 2 is alsa applied in this report,

4.4 Outlying laboratories

Qutlying laboratories can be identified by the rank-sum-test for
outliers as described by Thompson and Willke(1963) and
Youden(1975). In this test the data in a subtable column are
replaced by their rank in the column, Rank 1| is given to the
lowest value, rank 2 to the one but lowest value etc. and rank N
to the highest valuey, when N 1is the number of rows. When ties
gccur ranks are averaged. Rows from which one ore more values are
missing, are skipped. Next the ranks 1in each row are summed. This
gives a score for each laboratory and these scores are given in
the last column, When M is the number of samples the lowest
possible score equals M and the highest possible score is N#M. A
laboratary that reports the lowest value on every sample will get
the score M. This score is obviously associated with a lab that
consistently gets low results and the presumption arises that
this lab has a pronounced systematic error. Under the
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null-hypothesis that no laboratory has a systematic error the
scores will cluster round M*(N+1)/2. An upper and a lower linmit
can be calculated, so that there 1is a 5% chance that a rank-sum
score will fall below the lower limit or will exceed the upper
limit, when in reality the null-hypothesis is valid., In table 3
the ranks, rank-sums and upper- and lower-limit are given.
Rank-sums outside the upper-lowerlimit interval are marked with
‘#%', This is an indication that the laboratories concerned
produce figures consistently higher or lower than others. Table 3
is given for clay’%, pH-H.0 and CEC.

References:

Thompson, W.A. and T.A. Willke(1943)
‘On an extreme rank sum test for outliers’
Biometrika 50, 3 and 4, p.375

Youden, W.J. (1975)

‘Statistical techniques for collaborative tests’

in Statistical Manual of the Association of Official Analytical
Chemists by W.J. Youden and E.H. Steiner,

ABAC, Arlington, VA, USA
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27

328+
63
69
58
n

28

13
204+
13
13
15
12

14
11
18
15
yI1}
15
13
18
18
s
16
15
14
10%#
108+
12
14
17
13
44s4
i1

28

2544
Y]
73
55
78



~
»
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SILT2 (%)

SAMPLE:
i1 12 1A 15 16 17 18 19 20 23 24 25 24 2 28

B ek gm 0m A7 1 TIs TAm S5 S0m 12 (e T Bk ||

2 40 L B3 l 8 I 39 3 28 27 2 &7 n

LiL L 4 30¢ 144 08 178 498 45k Jo# 34 4 S T 6 |
32 4 4 27 10 28 108 42 M 32 35+ 3 3 53 " |
29 L) 2 26 11 5¢ 8 9 96 30 28 3 2 63 & ‘
27 LH 3 24 8 Jose  blm 3 ) 3 3 2 128 Jb#¢ 6] 13
23 37 3 2 9 12 10 52 48 29 2 3 3 5 b

e 42 t 24 9 13# 11 3 52 i 3] 2 1ee 44 56

23 34 2 3 7 178 {1 3 37 3 30 3 L 65 bad

30 50# 3 e 14 16¢ loae 83 80 33 3 3 3 67 13

1 2

398 504 1088 3288 {4s 28 198 71 A 37 Jgss e Tee 40 18+

3 32 3 23 8 b bt Hae 404 264 23n 2 3 48 8

33 40 4 e 19 5 3me 55 43 3 yal Jee 9et 56 33

21 4 1 2 & w12 Ha 4 238 2244 It 4] 3 47 44
5 Sorr 4 e 1TH 5 et 83 59 B 30 ELL O L L]
U 278 W 19w 1 {) 1] 3l % 30 2 3 Bu 5
21 e 17 8 U (B T 5l e 12 M - 19 Jis  §7
AL 108 21 199 2+ 2 55 E1) B 3 b 101 &9 61
i 8 2 5 8 10 8 L L0 28 254 3 00 34 36
28 4 B 8 ILL I Lh 1) w1 LA LY &7

178 4 # N 8 l kLI 32 2b¢ 26 4 4 i b
23 4 2 1744 I 8 ] Ly LI £ S 27 2 a {30 38w
29 9l 2 27 11 ) ] 33 48 2 21 2 3 60 10
2 L] | 1] 8 ] LLL S 41 27 24 2 2 51 3]
35¢ 43 3 2 b 10 l 50 64 S 29 2 3 62 53
30 1] 3 S5 9 St 9 398 45 e 25% 2 54 47
40rr 324 4 28 19 9 9 bt 58 i 30 4 3 63 b7
2 33 2 bt 4 | 11 U Un i (| 3 3 e 394
3¢ Y 3 2b 1882 9 9 53 bt N 24 3 4 5t 54
24 37 2 25 12 7 5 4 28 23+ 4 3 b6 58
4 82,2 3.0 25,0 10,0 10.0 10.0 55,3 52,2 3.1 29.4 2.9 3.3 58.0 587
N 5.2 1.0 3.0 3.0 2.9 2.0 3.4 6.9 3.3 3.1 0.8 0.8 7.0 10.3
8 2.0 2.9 248 8.6 9.0 9.6 5.4 5.0 3.8 29.5 2.7 3.0 60.0 510
.0 3.5 1.0 2.0 1.8 1.7 1.4 3.8 5.9 2.3 2.0 0.6 0.3 6.2 8.0
SAND1 (%)
SAMPLE:

11 12 14 15 16 17 18 19 20 23 24 25 26 27 28

39 n o4 60 90
33¢ 70¢ 8¢ 53 8244
37 16 62¢ 58 87
40 1 b8#r 54 89

9 58 b)) 48 Hee 87 n 62 8
s 48 A8 288 394 b2tx 478 53t 39
4 56 58 28 4 86 70# 62 b4
] 33 49 452 40 85+ 70% 80 67
38 18 63 59 89 * 7 56 )\ 47 43 87 72 59 bb
258 T4 So#t 53+ b 8 56 Sh#t  Al#e J0s+ B2 47H¢ G5B &9
408 87¢¢ 43¢ 53 85+« 1t 118 60t 54 3 M B8s 3 62 69

N 0 -y D o~ O

\w . I o i bl [ . I E B e I R A | . Bk | [NIT RN T I T 1 i o 1 il




r-
>
=

SAND1
SAMPLE:
i1 12
1 74
8 77
39 77
19 a3
36 81
35 72
34 8
e N9
38 B4x
4844 0%
298 s
36 blee
e 72
35 8l
40 874+
298 bb#s
e 75
37 80
38 14
37 80#+
33 82
N9
18 b8
37 82
7.0 77.2
2.1 4.0
1.0 77.2
1.4 2.9
SAND2
SANPLE:
i1 12
32 b3+
2 40
Y] 39+
i 1]
24 B{: 1
104 354
25 30
3 (1]
28 48
34 54
i b0
Sty 47
30 b2#+

(%)

14

674
b2
"
83
83
b
84
83
708
o
Hu
63
b0
63
7%+
Sbt¢
64
624
b4
Tise
63
bb#
b4
6784

L]

64
208+
40
Y3 1
82
S0%s
62
b4
81
b2
62
81
62

13

b5#
62
%8
61
9
60
60
7384
4734
63
Js
dore
Jist
60
63+
33+

15

e
5]
42
8
47
1304
39
)
49
50
53
3
L]

14

s

14

90+
15+
Lk}
85
83
484+
77
86
83
85
Bb
1L
86

17

4
34
5
3
"
T
5
1]
5
[y 13
5
5
248

15

e I S ]
« e 7 .
oo -

18

5¢
38
ki1

2
4t
1

1584
5S¢
114
T

19

1)
3
b3a¢
3
36
L
S4s
EH]
024+
)
5244
3
¢
408
57
borr
5
33
5
108+
59
)
et
3¢

- gy O

19

394+

14
Ses

24
7+
0%

14
14
478
24
14
15

20

32
33
8y
49
48
i8
50
30
52
Soes

57

20

384+

12
Ty

16
13
1113

12
12
18

17
i

3

s
2043
2444
R
308
1184
35
)
1
38
38
]
3

2%

s
m
254+
2
L
9*!
28
30
)
)
)
30
3]

25

90%+
Bo#
88
87
87
B4
84
928
97%
87
134+
85¢
T8
87
88
B0#s
88
834
87
9124
BAse
87
85¢
87

L4
S b e O~
a e o
o D ¢h O~

25

87
b3
84
85
B84
hrils
8b
87
84
g7s
]
84
84

26

s
6544
67
10
69
HLEL
69
]
69
10
70
69
48

2

35
38
69+
]
57
3
60
56
63
H)
56
M

63

61
38

7044

27

Aokt

19

i*

10
4782
21+
{0
10

28

63
69
6

28

S5as
10

27

0

12
13
29
14
6754
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SAND2 (%)
SAMPLE:
1 12 1 15 ) 17 18 19 20 3 2% 25 2 7 8
LAB:
7 % 0r B0 42 78 M TR0 8 3 ¢ B4 67 7 b
v B 53 b S @7 5 5 13 15 38 3 85 70 10 9 i
YUY mn S84 45 81 4 4 g# 7 k) 256 85 68 b b q

34 33 bhas 42 50 L h] 3 oL 304 264 3 I3t 86 70 244 28 ;E
35 458 54 6! 43 Tt Te 4 21 288 33 3 82+ 67 21s 23 1
37 34 3 Jeet 43 83 L] 4 23 19 3 30 198 it 14 26
39 1588 258 408+ 278¢  pIms 254 284 See b 19%¢  15#¢ A58+ 4Qes b 4
LM 30 4 6! 4 75t b b 2 20 33 3 4 49 Y7 L3
4 2188 288 4B 3Seb S4m Tas s 2 20 36 245+ - 68 1t 14
4 21 L) 1A LI ¥ T ] 5t 2 14 3 I3 v 3 20 20
48 i 33 63 524 89 bt Tee 20 22 37 34# Bb 128 22+ 25
w7 49 62 48 8b 3 i 12 12 N Blr 48 11 14
N3 il i 4 mn 4t 13 9 35 v T bIm ) 15
L} 33 32 83 Jets B8 3 I Pu 35 32 87 T s Q3n
39 2b 42 61 44 82 4 18 20 33 28 83 67 14 9
56 30 a2 L1H 3t 85 b 24 218 4 St Bb 728 %y Y
62 21 4 Tie &9 83 3 20 12 3 30 84 Toss 12 20
73 24 3] 60# Lb] n ] * I 20 4 3 B4 &1 22¢ 32t
L) 32 b0xe  bh¥e 4 Bt 10#4 9 14 14 39 32 B4 Thee 15 15
76 28 55 o4 bl¢r  BE 3 L} 20 23 s 88 85 71+ 19 22
83 26 S8# 63 45 80 5 b1 23 S 38 31 B3 68 22+ 25
88 26 4 62 374 n 4 L] 10 14 32 258¢  Ble 68 8 17

N et P g B

NEDI 28.0  49.0 62.0 45,3  B2.0 5.0

4 18.0 160 351 3
ML 3.0 5.0 1.7 4.9 4,0 0.4 0.

4

0

] 0.0 8.4 12,0 14,0
b 6.0 5.0 2.9 2.0 1.7 1.4 b4 8.7
2 168 153 355 30.0 8.4 10,9 15.1
3 4.1 4.4 2.5 1.0 1.1 4.7 7.4

NED2 28.1 48,9 62.0 45.3 83.0 3.0
MAD2 2.8 4.1 0.9 3.4 3.2 0.4

pH-H=0
SAMPLE:
H 12 14 15 16 17 18 19 20 2 24 23 26 21 28
LAB:
1 7.9 A8 4.6%  10.08% 10,08 7.6 B.1% 4,4 7.0 7.9% 7.8 b.08F 4468 4,38 bbH
I 8w Gt 5.2 10,082 10,1 7.8 7,88 4,0 bub8s  T.b G488 54 S.41 8,08 .84
4 7.9 3.2 4.8 104 10,4 8.0 8.3 6.3 .3 1.9 1.9 5.7 4.9 6.9 6.9
379 3.0 4.8 10.4 104 7.8 8.4 6,3 7.3+ 8.1 8.0 5.7 4.9 8.7 6.9
& 7.8 L9 4.8 10.4  10.3 1.8 8.3 8.4 1.5 8.0 8.0 3.7 4.9 6.3 6.9
7 808 5,1 7% 10,3 10,4 8.0 8.4 6.3 1.5 8.0 8.1 5.9 4.7 6.7 7.0
¥ T.68 A9 .6 10.3 10,2 1.9 8.2¢ 4.1 T.0%¢  7.8¢¢+ 7.8¢ 5.9 4.9 b i¥E 5,34
it 7.5# 5.2 308 10,2 10,3 8.0 8.2 6,08 1.5 8.0 8.1 5.9 5.0 6,84  7.1#
14 7.7 478 458 104 10,3 T.14¢ 8.3 6.2 T.08¢  7.88¢ T7.8¢8 6,34 5,0 b4 b7
19 8.0 & 3.0 10.5 104 8.0 8.4 6.2 1.5 8.1 8.1 5.8 S0 b9 7.
2 1.9 4.9 48 104 10,4 1.8 B.6¢ 6.0 1.5 8.0 7.9 3.7 47 6.7 6.7
24 7.8 4.9 4.8 10,3 103 1.9 8.3 6.2 7.4 8.0 8.0 3.6 4.8 6.7 1.0
2 13 5.0 4,588 10.4  10.3 7.8 8.3 6.3 1.4 1.9% 7.6 5.4 4.9 6.5 6.7
2 1.7 5.0 4.7+ 10,3 10.4 8.3 8.5 6.2 7.22 . 7.9+ 8.2+ 5.9 L9 6,082 4.8
21 1.9 3.1 48 10.3  10.3 1.8 8.3 6.2 7.0#¢  B.0 1.9 3.8 3.0 6.6 6.8




FJF*"P{::(J
SANPLE:
i 12
LAB:
28 8.0# 5.1
29 1.9 3.0
30 7.8 4,644
32 17 5.0
¥ 7.8 4.9
I 1.8 4.9
1.7 4.6%%
37 8.0 5,0
39 7.9¢ 5.2
8 7.4 5.0
4  7.0%¢ 5.9
47 14w 5.3m
8 79 4,9
44 7.8 5.0
0 7.8 3.0
i 7.6 5.0
33 7.8 5.1
M .2 5.0
55  7.5%% 4,484
96 T4 418
62  B.0%+  4.8%
3 1.9 4.8%
4 7.8 4,08
73 1.8 3.0
% 1.8 3.0
80 B.1% 4\
83 7.3 4,284
88 8.2¢¢ 5.1
MED!L 7.80  5.00
MADL 0.10  0.10
MED2 7.80 .00
MAD2 0.08  0.10
pH—-KC1
SAMPLE:
i 12
LAB:
1 7.2 4.2
I b8 4.7
4 7.1 4.3
5 7.1 4,2
b 1.3 4.3
T 698 4,
¥ 11 4,084
11 498 4.3
4 1.1 4.1

14

4.6+
5.0+
4.8
4.8
4.8
4,8
4,64
4.9
4.8
4.8
5.0%#
.38
4.6v
4.9
4.8
S. 8
4.9+
4.8
4,24
3,96
4,7
4, 4%
5.0
S.084
4.8
4.9+
6.0
5,04

4,80
0.10
4.80
0.01

—
o

L
L
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-
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10.4%¢
10.3
10,3
10,5
10.2
10.2
10.1
10.3
9.7%s
10,3
9.8%+
948
10.1
10,644
10.3
9.4
10.6e¢
10. 4%+
9.84¢
10,044
10.4
10.3
9.9+
10.4
10,2
9. 44
9.844¢
10.4

10.30

0.10

10.30
0.10

—
o~

-
-

o>

-
LN N O

:o~n~o.o:o-o~o~o~c
-
A e O

-
O NN O e D 0 O N O

\lmo\lm_\l\l\l\‘\l\‘m
-

~
-

-0
<

0.10
1.%0
0.10

e e

e
E ]

£ 3
L]

17

18

8.4
8.4
8.3
8.4
8.3
8.4
8.2
8.3
]
8.4
B.1#
7.8%¢
B.B%s
8.5
8.74+
1.94
8.9
8.7
8.0%+
8.0%#
8.4
8.4
B.1#
§.8¢4
8.4
7,744
8.2s
8.3

8.38
0.14
8.3%
0.09

—
o

.
-
> =

o ~3 -3 O~ g~ ~I
.
o O O o

3
L

e
””

~ o~ O~
.

S -y O
E
-

6.2
6.2
6.0
6.1
6.3
6.2
5,94
6.3
b4
6.2
7,08
6.3
.3
6.1
b5
6,842
bubee
6.2
5.7

(4]
o~
»
L

-

OO LA D - -
£
-

e
L]

e
L]

-
[~ )

o~
-

~
>

0.10
.20
0.10

~4

-4
< on
e
L]

e

e
"=

-
-

0 OO ~ O~ g 0N o LN ¢y

"
=

e

-
S At

e B - i B . - R R e EN RN IR

N oon N e LN

23

B.2¢¢
8.0
8.0
8.0
8.0
1.9
1.7%¢
8,244
8.0
8.0
1.5%4
7.8
8.0
8.1
8.1+
1.6%4
8.2%¢
8.1#
1,48
7.488
8.0
7.9%
7.9¢
8.1#
8.0
6,98
7.9%
8,348

8.00
0.10
8.00
0.05

»N
[

-
N = 0D =
"
'Y

O-uﬂ\lrl\n\lo\l
~O e = e P

ool
e

24

8.0
8.0
8.0
1.9
8.0
1.9
1.64%
8.2t
1.9
8.0
1.7%¢
T.48

s ® = ® a
L4
L]

»
]

.
L

e

-
VN OO DO MO NN O LA O

she
L ]

e
L]

~ O o~ D o D O gy~ 0~ OO
-

8.00
0.10
8.00
0.10

233

5.6
5.7
3.6
3.8
5.8
3.6

. det

3.7
3.7
3.7

b, 388
594

3.6
36
5.8

S.4a

5.9
37

3,088
4,902

5.3
3.3
5.3

b. 284

5.7

5304
b. 484

3.8

3.70
0.10
3.70
0.10

YH]

S.0es
5. 38
4.8

5.0
5.0

4.9+

5.0

3.2¢

5'0

26

IR
A,
R
A7
4.9
4.9
4,54
49
5.0
4.9
5,64t
5,38
47
4.8
4.9
47
5.0
4.8
A Qe
4,08
4,64
4,684
4.8
4.8
4.8
b.b4
b.3%¢
5.0

o© .o

4.90
0.10
4.90
0.10

26

4.1
4.4
4,088
4.3
4.3
4.1
4.1%
4.3
4,2

a

b.4%
6.7
6.4
4. 388
6.7
b6
6,24
Wil
5,34
6.7
b.4%

o~
-
o~

»
E ]

L3
"

l‘JlUlo-?'o-O-chm
0 0 =g O~ e ~I O~ O~

w»
L

-
L3

- =
o~ on e
)

L
e

O"M?‘&O‘&U‘
- .
~N o~ -

-
-~ B
e
e

o~
-

o
L=

0.11
.60
0.10

2

S.4%e
S hae
4.9
31
5.1
4.9
4.8
31
4.4+

6.90
0.20
6.90
0.10



pH-KC1
SAMPLE:
i 12 14
LAB:
19 7.3 4.1 4.0
2 7.1 4.2 4.0
2% 1.2 4.1 4.0
2 7.1 .08 3,94
26 bt 43 4,2
1 1.4 4,3 43
28 .54 4,2 40
29 4.2 4,2
0 7.3 43 4.2
3740 4,2 40
W 4.2 4.2
I3 4.3 41
» 13 4.2 4.0
313 4,2 4,2
3 7.3 4.2 4.1
8 7.1 4.2 4.9
4 5,78 4,2 4.1
47 6,88 A0 4. 8%
L 4.2 i1
# 7.3 4,3 4.2
0 7.3 4.3 4.1
i 1.3 4.2 4.2
B 1.2 4,1 4.0
L I 4.2 4.1
85 b9% 4.2 4.1
W 7.0 4.1 4.0
62 1.5 4.3 4,45
8 13 4,0 4,0
o 1.2 4.3 4,0
73 1.3 4.1 4.0
% 1.2 4,2 4.1
80 b4 A3 4.1
83 S.88 3688 3. 4%
B8 7.5 Adm 44
HEDL 7.20 4.20 4,10
MADL 0.10  0.09 0.10
MEDZ 7.20 4,20 4.10
MAD2 0.10  0.05  0.10
pH-CaCl -
SAMPLE:
11 12 14
LAB:
39 7.4 4,68t 4,78
o 1.4 4.2 41
77 7.8 4.3 4.1
MEDL 7.60 4,25 4,15
MADL 0.20 0.05  0.00
MED2 7.60 4,22 4,15
HAD2 0,20  0.03  0.00

9.2

9.4
9.4
9.3
9.1
9.4
9.2
9.6¢
9.3
9.3
9.3
9.2
9! l*
9.4
9.4
9.0¢
9.3
9.0¢
8.3
9.1
9,484
9.4
9.2

-3
-
E )

~0
o

-~
-
—

-
~>

"

o~

- -
*O"‘u"‘l\)&
L]

-
wn N

mm?
-
o o~y P

8.63
0,05
8.67
0.03

17
6!6
b4
6.5

7.84

18

18

1.0
LN L
6.9
1.0
7,582
1.2
1.1t
6.9
1.4
b, B¢
1.0
1.0
1.0

~4
« ® o
-0 =

~ o0 0 O~
- - -
< = oo 0 o <

b el

- L

- -

~ o © o
-
]

-
>~

-
[-- I = L — )

L
o=

L
L

i o - S - R I BN - R |
- -

r &

™

7.00
0.10
1.00
0.08

1.90
0.05
1.92
0.03

M owm
-
—

o
o M
o
SSS

3.2

3. 544
3.2
5' 9"

wh U e
a @& o
- -

»»

N Lo ot
-
N = N R N A

e
e

L]

-
AN NN e B

e
0=

o=
e

ubuuu:.nr_nur_nm
-

ol £

E

-
()
o

5,59
0.05
5.52
0.02

-
D 0o <0 0 < womomotom-0 .00 .o

"
L

mauuus.nmo—uwumuuuum
- -

-
o o
o

5.90
0.10
5.90
0.09

L]

23

-~y =~
. e
_— NI D A

)
1.4
1.3
1.3
14
1.4
1.3
1.3
1.3
7.3
1.3
1.1
b.br
b

. o e
~0
e
"

-
B Nl G Gl B e e g K Gl G e

e
L]

"
e

\‘M&\l\l\l\‘\l\n\lq_\l\‘\‘\‘\l
-

-~ o~
- -
— D

[ -3

—
—
=83

23

~ g~
-
= o N

1.4
0.20
1.4
0.20

oL

23

5.0
L9
4,88
4.9¢
5.0
9. bt#
5!0
5.0
0. 14
4.9
3.1
5'0
5.0
5.0
5.2¢
4,9
S.dae
Sedee
4.8
5.0
5.0
4.9+
S
5.0
5.0
S.14
S.2¢
4,844
5.0
5.0¢
5.0
.38
5.2¢
5.0

5.00
0.10
5.00
0,02

26

41
4.2
4,08
4.1
4.2
474

4.2
LI
4.4
b4
4.3
43
4.2
4.3
4.3
4.1
4.4
4.8
4,03

-
<

-
b e B g O B3 G RO O

-

<

-
L

.-b..&..a‘..a-;..h.p.b‘.h__
- - e =
o~ pa N

0.11
4.29
0.09

26

4,76
4.3
4!3

425
0.09
4,25
0.00

27

4.9
4.9
4,8
4,742
4,8%+
G384
3.0
5.0
5!1
5.0
3.1
5.0
3.0
5.0
5.0
4.9
4,9
5.3

o TN oy B
. - i ™
SN OO 00O OO O 0O -0

-

5.00
0.10
3,00
0.10

27

5.0%%
3.8
5!3

3,89
0.05
5.82
0.03

28

~N

- = - - o
el
£

> o - -
PN B S R R e v O MR G N RO D — N

3.20
0.10
5,20
0.10

28

b.2%+
5.9
5.9

5.93
0.05
5.92
0.03




—
x>
-]

MED!
HADI
NED2
HAD2

Exch.K

SAMPLE:

i1 12
0.39  0.05
0.598% 0,503+
0.24  0.08¢
0.271  0.04
0,30 0,008
0,20 0,008+
0.778¢ 0,618
0.20 0,008
0.30  0.108+
2,008 0,04
0.3 0.05
0,39  0.04
0.30  0.10%+
0.04%2 0,01%
0.41¢ 0,05
0,22  0.00%#
0.44%¢ 0,06
0.22  0.05
0.40  0.10#
0.64%% 00,3282
0.28 0.04
0.27  0.138
0.08+¢ 0,03
0.20 0.06
0.3t 0.03
0.43¢+ 0,07+
0,608+ 0,208+
0,25 0.05
0.28 0.06
0.25 0.03
0.24  0.04
0.30 0,108
0,28 0,03
0.20  0.03
0.38 0,09
0.28  0.05

- 0.04
0.41% 0,04
0.20 0,04
0.15¢ 0,04
0.28 0.05
0.08  0.02
0.28  0.04
0.06  0.01

14

0.04
0,608
0.04
0.02
0,00
0.00
0,368
0.00
0.04
0.03
0.03
0.03
0.10%¢
0.01
0.02
0.00
0.03
0.03
0.01
0.41+
0.00
0.1784
0.02
0.01
0,24+
0.03
0.60%¢
0.05#
0.02
0.03
0.02
0.00
0.04
0.02
0.073#
0.05#
0.03
0.01
0.02
0.03

0.03
0.01
0.02
0.0§

13

0.42¢
0,404
0.23+
0.2%
0.30
0.30
0.873
0.20¢
0.30
2114
0.31
0,458+
0.30
0. 05%¢
0,128
0,26
0,55%#
0.27
0.40¢%
0.76%s
0.30
0.30
0,26
0.24
0.494¢
0,23+
1,708+
0.28
0.32
0,24
0.24
0.30
0.34
0,404
0,508
0,23

0.63%4
0.10%¢
0.18%

0.30
0.07
0.29
0,03

16

0.12¢
0,04
0.04
0.06
0.10
0.10
0.7284
0,008
0.10
1,220
0.06
0.09
0,204
0.01¢
0.12%
0,008
0,204+
0.08
0,10
0,384+
0.06
0.06
0.04
0.09
0.17¢2
0.07
0.90%+
0.06

0.07
0.04
0.10
0.05
0.06
0. 443+
0.02

0,254+
0.03
0.04

0.07
0.03
0.06
0.02

19

17 18
L1 151
2,341 2,428
1.06 1,04
L2 L2
LI 120
L2012
1.o4se 1,534
L3I0 L2
1.30  1.50¢
2,508 3,138+
116 1,10
1,332 1,530
.20 1,20
0,24x% 0, 3482
1.40  0.96¢
0.95+ 1.04
1,39 1,694
147 103
1.20  1.80%+
2.128% 17,948
1,10 1.24
1,28 0.88¢
0.97¢ 0,708
1.4 1,00
f.16 1,20
1,09 1.10
1,40 3.00%+
LY L2
0.84#¢ 1,17
.M 1,38
1,38 1L.24
.20 1.20
118 1.42
1,10 1.80%
134 1,08
1.08  0.91
17582 1,724
0.508¢ 0,508+
0.718¢ 0,438

' 1.20
0.12

19

2,10
4,554
2.40
2,16
2,30
210
2,818
2.3
2,604
2.37
1.80%
2,624
2,20
0,308+
1,694+
1,128+
2.48¢
2.24
2,00
16,6648
1.9
2.16
0,754
2.3
0.95#¢
1.98
2,10
.17
0,268
2,36
2,27
2.2
2.18
2,00
1.98
1.74%
1.84#
2,08
0,808+
1,674

.13
0.20
2.16
0.14

20

1,59
2,958%
1.60
1,61
1.80
1.60
2,204
1,80
1.60
2,018+
1. 41%e
2,174
1.80
0.30¢¢
1.68
0,943
1,948
1.79
1,50%
1.92+
1.5
1.78
0.73%¢
1.48
0.85#+
1.50#
2,908
1.7%
144
1.81
1.73
1.70
1.70
1.60
1.60
1.28%

1,78
0,708+
1,038+

1.68
0.12
1.69
0.09

3

0.57
0,973
0.54
0.5
0.40
0.60
1,138
0.40
0.40
13782
0.65
0,778
0.80
0,148
0.6
0,248
0.59
0,59
0.30¢
1. 79%+
0.52
0.54
0,428
0,473
0.57
0.51%
1,008+
0.6
0.71¢
0,63
0.40
0.40
0.57
0,512
0.70%
0.5

0.77s4
0,308+
0.4284

0,60
0.06
0.59
0.04

24

0.42¢
0,774
0.40
0.39
0.40
0.40
0.108¢
0.40
0.40
0.728%
0,39
0.4
0.40
0,154
0.42¢
0.2048
0.448
0.36¢
0.40
11544
0.36¢
0.40
0.39
0,33
0.36¢
0,324
0. 608+
0.43¢
0.488¢
0.42¢
0.40
0.40
0.40
0.36%
0,608+
0.38%

0,494
0. 204+
0.264¢

0.40
0.02
0.40
0.01

5

0.04
0.10
0.09
0.04
0.10
0.10
312
0,004+
0.04
0.11
0,03
0.08
0.10
0.06
0.07
0.01#
0.10
0.07
0.10
0.874#
0.06
0.08
0.15##
0.09
0.09
0.07
0,308+
0.09
0.04
0.07
0.06
0.10
0,06
0,02+
0.17%¢
0.05
0.04
0.04
0.03
0.06

0.07
0.03
0.07
0.02

2

0.02
0.05¢
0,06+
0.0t
0.00
0.00
0,158
0.00
0.02
0.03
0.00
0.04
0. 104+
0.04
0.03
0.00
0.05#
0.02
0.01
0,130
0.04
0.04¢%
0.04#
0.03
0.08%+
0.01
0.70%
0.04
0.00
0.03
0.02
0.00
0.02
0.02
0,084
0.10¢2
0.03
0.02
0.03
0.02

0.03
0.02
0.02
0.01

27

0.26
0,544+
0.30
0,26
0.30
0,30
0,928+
0,30
0.30
0,528+
0, 14¢+
0.33
0.30
0,118+
0.28
0,068+
0.33
0.2
0,30
0. 4184
0. 24¢
0.30
0.48¥+
0,244
0. 088+
0,204+
0.00#¢
0.30
0.34
0.27
0.28
0.30
0.28
0,188
0.32
0.25¢
0.26
0.30
0.108¢
0.1884

0.29
0,03
0.30
0.02

28

0.19
0,354%
0,588+
0.1
0.20
0.20
19788
0.20
0.20
0,418+
0.2
0,25+
0,308+
0.07%
0.23+
0,07+
0.28%+
0.20
0.20
0.3244
0.20
0,23+
0,438
0.23+
0.00#+
0.16%
0,20
0,274+
0,24+
0.2t
0.21
0,20
0.2
0.17+
0,308+
0.20
0.20
0,394+
0.108¢
0. 145

0.20
0.03
0.20
0.01
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20
Exch.Na

SANPLE:
1 12 14 13 16 17 18

119 0,02 0,02 6,934 1,28¢ 0.72  7.45
L70 0,108 0,00 20,408+ 3.5084 2,008% 15,90%+
2,400 0,168 0,07¢ 9,60  2,40¢ 0,87 8.00
L17 0.06 002 9.49 172 0.85 8.88
0.80  0.10# 0.00 B8.60 1.50 070 7.70
2,40+ 0.00 0,00 11,006 2,00 0.80 9,30
LA 04788 0.468% 9,78 1,30 1,394 7,048
3.0 0,10  0,108% 13,150 2,958 0,85 10,408
1,40 0.60%+ 0,02 11,30¢ 1,90 2,308+ 11,708
168 0,02 0,01  9.84 334 1,258 9,49

1o Ot 000 950 2.0 01t .20
280 0,03 0,03 10.50¢ 3074 074 7.9
2,608 0,308 0,208 B30 2.60¢ 1,308 8,20
0.52 0,04 0,03 3,008 1,07+ 0.2 4,008+
066 0,01 001 1,108 0,126 0,59 2,808+
133002 0.09% 926 1.5 10,088 B.1b
0.58  0.08¢ 0.00 8.4 1.9 082 7,85
100 0.208# 0,05 8.9 140 070 7.30
.50 0,00 0.00 1010 2.50¢ 0.70 8.80
4.380¢ 0.043 0,708+ 18,8084 5.008¢ 2,1288 8,40
280 0.02 0,00 1030 170 072 9.04
3,364 2431 3,528 14,538 2,63+ 133w 13,130
0.80  0.08¢ 0.0 1050 182 085 8.5
5.3k 0.02 0,02 13,2244 2.78%¢ 0.87  8.70
2,608 0.08¢ 0,288 5,308 152 0,40 2,30m
L27 000 0,00 855 150 0.47 8.3
100 000 0.00 10,20 170 1108 8.0
074 0.3+ 0134 9.03 178 0.83 9.2
LIS 0,02 0.00 073 - 0.9  0.758
0.5 0.03 003 9.5 171 078 9,97
0.5 0.00 0,00 949 165 079  B.19
140 0,108 0,00 10.80 180 1.208% 10,608
0.5 0,02 001 B85 159 070 7.9
2008 0.00r 0014 5,108 2,01 0.60 10,004
2,00 O.168r 0,148¢ 11,938 5,318 4884 15,080
2

J.658% 0,04 0.04 14,5293 2,43% 12680 11,2684
= 0,05 0,03 - - - -
0.71 0,02 - B.78  1.00¢ 0.57¢ 7,17

0,20 0,04 0,03  3.30#¢ 0.808¢ 0,3088 3,008+
2,69 0,08+ 0,04 13.20#¢ 2,59+ 0,85  0.85%

1.4 0,03 0,03 9.60 .75 0.83 8.2
0.74 0,04 0,03 1,20 0.4 0,13 1,03
1,28 0,03 0,02 9,60 1,70 074  8.19
0.54  0.02 0,00 0,70 020 0.08 0.5

i ! m ' " T N

19

0.04
0,508
0,398
0.05
0.10
0.00%
0,474+
0.15
0,908+
0.13

0.14
0,05
0,308
0,04
0.11
0.06
0.19¢
0,10
0.10
0. 948
0.04
0. 648
0.10
0.10
0. 4dus
0.04
0.00#
0.09
0.12
0.03
0.01
0.10
0,05
0.10
4,284
0.17
0.11
0.03
0.03
7.72

0.10
0.04
0.09
0.04

20

0.08
0,408
0,334+
0.07
0.10
0.20
0.682s¢
0.20
0.20
0.20

0.13
0.12
0. 404+
0.03
0.24
0.03
0,23+
0.03
0.10
1. 34ss
0.08
1,398
0.04
0.14
0,324
0,06
0. 408+
0.18
0.19
0.10
0.04
0.20
0.06
0.10
4,268
0.17

0.15
0.07
0.10
0.05

3

0.10
0.3084
0,23+
0.09
0.10
0.10
0. 8442
0.15
0.70%2
0,412t

0.12
0.11
0,30+
0.03
0.13
0.04
0.19¢
0.02%
0.10
{1284
0.10
0,845+
0.15
0.21%
0,22
0.09
0.00#
0.212
0.19
0.10
0.08
0.20+
0.07
0.07
3. 784
0.22%

0.12
0.07
0.10
0.03

(T

24

0.08
0.40%2
0.23+
0.13
0.10
0.10
0,464+
0.20%
0,408
0,23+

0.14
0.12
0.40%#
0.09
0.01%¢
0.08
0,23¢
0,05
0.10
0.828¢
0.14
0,574+
0.08
0.14
0,23+
0.09
0,008+
0.19%
0.21%
0.10
0.09
0.30%+
0.08
0.09
3. 3454
0.17

0.03
0.07
0.14

0.14

(]

25

0.04
0.10
0.13
0.04
0.10
0.10
0. 564+
0.10
0.02
0.06

0.00
0.08
0,308+
0.06
0,01
0,06
0,12
0.10
0.10
0,604+
0,06
0,314+
0.02
0,07
0.188+
0,04
0,00
0. 144
0.02
0,05
0,04
0.10
0.04
0,03
0.79s
0,04
0,03
0.04
0,05
0,14

0.08
0.04
0.06
0.03

2b

0.02
0.10%
0.09¢¢
0,06
0.00
0.00
0,274
0,102
0.02
0.02

0.00
0.02
0. 3084
0.03
0.01
0.05¢
0.08s+
0.00
0.01
02684
0,02
0.5284
0. 1684
0,02
0. 16%4
0,00
0,00
0088+
0.00
0.03
0.01
0,00
0.01
0.01
0,138
0,308
0.02
0.03
0.04

0.02
0.02
0.01
0.01

27

0.05
0.30%+
0.16
0.07
0.10
0.10
0.47%¢
0.10
0.70%+
0.16

0.04
0.11
0,308
0.06
0.01
0,04
0,224
0.10
0.10
0.7084
0.04
0,50+
0.04
0.10
0.16
0.05
0.00¢
0.17
0.10
0.05
0.06
0,20
0.06
0.08
17284
0.13
0.11
0.05
0.04
0.12

0.10
0.05
0.09
0.04

28

0.04
0,204
0,19
0.0
0.10
0.10
OpdTHe
0.15
0,204
0.14

0.13
0.1
0,308
0.06
0.01
0.04

0.04
0.10
0,864+
0,08
0,504+
0.04
0.09
0.16
0.06
0.00#
0.18#
0.14
.05
0.05
0.10
0.06
0.05
3,784

0.13
0.05
0.06
0.10

0.10
0.03
0.09
0.04

0w |||

|




Exch.Ca
SAMPLE:
11 12
LAB:
1 48,3 0.3
3 188,40 4,08
i 840 It 1]
3 931 0.4
6 50,0 0.9+
7 1153 0.5
9 111.3 0.2
i - 0.8
14 63,6 0.4
19 104.2 0.2
22 22.0%¢ 0.5
24 89.4 0.7
25 9,58  {.3m
26 .48+ 0.3
27 6B.0 0.5
28 62,2 0.1%
29 141.1&¢ 0.5
30 124.5 0.1#s
32 645 0.3
35 10.1x 0.1%
37 9.9 0.8
39 104.0 {34
43 112.0 0.2
4 9.3 0.3
47 15.4% 0w
48 73.8 0.2
49 114,0 S. 6%+
30 99.9 0.7
N 57 0.2
M 112.0 0.3
56 713 0.5
42 102.0 0.3
83 bb.7 0.4
&4 71.8 1,454
73 88.8 14,84+
74 - 0.3
76  B80.9 0.3
83 119.4 0.3
B8 92.0 0.7
MED1 80.94  0.50
MADL 23.07 0.2t
MED2 90.07 0.47
MAD2 21.58  0.17

14

0.2
4,08+
0, 3%¢
0.0
0.1
0.0
0. 45
0.1
0,44+
0.2
0.0
0.0
0.54+

ccoco oo
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0.10
0.09
0.08
0.07

15

3.1
59, 441
26,5
37,5+
26.9
34,5+
28.1

2.1
19.5¢
30.4
23.4
1,58
10,25+
22.3
20.6
44,844
40,73
23.6
2.98
24.8
32.5
3.5
40,744
12.0%2
23.9
25.4
42,0%¢
13,484
23.3
23.3
35.0¢
20.3
17.2¢
21.8

22.0
30.4
30.0

26,50

5.85

25.95

3.80

16 17
31.0¢  51.8
43,98 108, 4+
20,0 55.0
3.5 58.4¢
21,2 50,0
28,5 58.7+
22,9 M. 4

- b2.5m
2.0 487
42,48 52,9
26,9 514
20,4 49,4

248 W4
4,382 14,912
23.5 35.2%¢
18.1 49.7
22,9 67.0%
37.08% 45,602
21,9 53.t
2.384 5.5
18.4  bl.4s
37.18¢ 51,4
22.3  5B.4¢+
40, 43¢ 34,284
2,94 34,58
25,3  SA.
16,3 54.9
35. 18 52.9
12.5+ 53,7
13.7+ 59.2¢
22,5 db.b#
27,3 55.%
15.6 53.8
16,2  49.8
18.0  40.8++
16,8 54,0
2.6 527
.6 .48
22,50 52.80
5.7 4,84
22,30 53.00
3.90 2.25

21

18

44,6
90,444
40.0
49.4
H,6
52.1#
36,08
57,344
47.5
5.9+
4.4
40.9
8.4
15. 644
38,04
43.2
64,384
98,38
.7
4,54
51.2
4.2
46.7
30,78
38.5
48.0
4.8
45.8
48.7
st.t
40.0
4.2
4.5
4.9
38.4
45.1
47,2
36.0%

44.95
4,70
44.80
3.25

19

i1.9
23,483
1.5
12,4
12.1
13.5¢
14,384
13,42
13.2
12,7
1.9
13.1
12.4
3. 48
8.8t
6. 7%
13.1
14,544
12.0
{.4ae
1.6
1.4
13.3
8.7¢%
50,243
12.3
10.9+
12,2
10,4+
13.0
10.4+
12.5
10.4#
12.1
11.2
12.3
1.4
12,0
10.4%

12,10
{,00
12.12
0.60

20

15.4
27.4%%
13.4¢
15.5
14.9
16,0
18,54
17.0¢
7.4+
15.9
14,44
15.2
15.5
6,210
11,488
9,084
15.8
19.0%+
15.4
{188
161
15.4
17.1%
10,742
10,28+
15.9
12,7%4
15.4
11,98+
15.9
12,684
15.4
12.8¢
15.1
12,38
10,84+
15.3
14, 5%

15,35
1.30
15.50
0.40

3

2.4
30, 0%
2049
28.8
21.9
3.5
14,154

21.2
38,98
8.4
3.4
16.4%
11
22.8
10, 344
36,08%
1.2
21.7
2,884
26,0
3.3
2.1
5.2
5,94
26.0
23.6
34,64
13,84+
3. 14
23.4
29.7
21.2
28.3
18.8¢

20.9
3.7
26,6

26,05
4.87
26.90
3.13

24

14,2
25,044
12,8#
14.4
14,0
14.7
13.7
16,344
14.0
14.4
12.4¢
4.9
14.5
3. 344
10, 9ex
9.4
15.1¢
140
13.8
.34
13, 3¢
13,5
14.1
10,54
b.58¢
LN
12,088
14,3
{148
14.9:
11,78
14,0
12,52
13.4
12.6%
14.3
13.7
13.2¢

13.90
0.75
14.00
0.34
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0!1
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0.10
0.09
0.10
0.08

27

9.4
22,44
11.2
10.4
10.1
10.8
13.94
11,3
12.1%
10.3

8.4

9.4
10.1

4,54

8.2+

4,54
1.7+
13,044
10.7

{14
13,242
10.0
10.4

b.843

2. 7%

9.7

8.1+
10.9

9.7
10.4

8.5+
10.7

T.1%%

9.1
13,644
10,4

8.7¢

9.9
11.2

10.10

1.10

10.10

0.60

28

Bll
13.8%4
9.8%¢
8.4
8.3
8.8
80
9.1t
11,264
8.9
10, 4%+
8.1
8.4
2,98
4,38
5.3
10. 144
10,344
8.7
1.0%¢
10, 54+
7.9
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8.30
0.67
8.30
0.30
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11
14
19
22
24
2
26
27
28
V4]
30
32
35
37
39
43
4
47
48
4
30
33
54
56
62
63
1)
73
74
78
83
g8

MED!
HAD1
NEDZ
NAD2

Exch.Mg

SAMPLE:

i 12
3.84  0.04
14.308% 0,208+
3.60%8 0,208
4,80 0.04
4,30  0.10
4,60  0,00%+
.14 0,07
5.00¢  0.10
3.90%% 0, 40%¢
4,80 0.10
4,70 0.08
470 0.10
4,50 0,308+
0,95+ 0,10
J. 448 0,014
4,09 0,02+
4,95 0,008+
3,92 0,13+
4,30 0,10
0.328% (,15%
4,13 0,03
6,074 0,528
4,42 0.13
5.108 0,10
14,5088 1,138
4,19  0.15+
99.99%+ 37.90%
479  0.09
3.05%¢ 0,05
4,39 0,05
4,00  0.00%¢
4,40 0,08
J.40%% 0,05
6,408 0,08
4,30 0.06

- 0.0
4,48 0.08
4,30  0.04
J.66% 0,10
.41 0,09
0.40 0.04
4.4 0,08
0.28 0,02

14

0.03
0.00
0,208
0,02
0.00
0.00
0.07¢
0.00
0. 408
0. 60%#
0.04
0.01
0,204+
0.05
0.01
0,05
0,00
0,03
0,00
0,08
0.00
1,844
0.12¢
0.06
4,828
0.01
3,300
0.04
0.01
0.01
0.00
0.00
0.30%#
0.08
0.04
0.03
0.04
0.02
0,08%

0.04
0.04
0.02
0.02

15

3.00
12,00+
4,30
9,48
3.90
4,10
6,83
74584
4,90
b, J4#e
3.70
3,90
2,90
0,854
4,80
2.74
4,93
4,06
4,80
0,344+
2.48
7,345
4,00
7,404
3.36
4,28
3.2
8.23#4
3.22
2.74
S.80%
3.02
1,504+
3.92
3.93
2.8
b, 602
433

22

16 17 18 19 20
%93 22,95 25.55+ 3.158¢ S.62+
9.80#% 99,998 99,.99%% 11,704+ 21,1044
3.20 27,50 30.80  3.60  7.20%
3,93 30,00 32,70 387 6.4
2,90 28,10 30.B0 3,70  6.50
4,80 10,20¢¢ 11,508 3,70 4,50
T.61 21,008+ 47,708+ 12,340¢ 3,954+
9.80%+ 30,30 34,65 3,80  4.85
4,80 29.50 3470  5,80%+ 9,208+
B.51% 28,30 33.40  3.86¢ 474
.20 27,00 32,00 3.60  6.30%
G40 20,70 27,70+ 4,208 6,40
3,00 30.00 33.20 340 870
0.60%% 7.608% 9,208¢ 1,108+ 2,458
5.04 21,208 21,408 2,008+ 5,208
8.59% 27,12 31,23 2.39% 4,50
2,79 24,27 25.318% 4218 7,11
533 30,48 3494 3,40 5,80
5,00 34,008+ 37,50% 4,208 3,908
0.408% 3,084% 3,13x% 0,408% 1,348
4,25 29.90 30,72 3.09% 4.40
7.95 31,33 35.06 4.4 7,924
373 29,02 32,82 3,50 .43

16,13#% 25,01 26,33+ 3,82  4.55
2,83 24,55 29.92  9,45#¢ 14,358
479 27.712 3.9 %78 7.01#
1,60 31,30 31.70 3,008+ 5,30+
B.16¢ 30,40 33.80 375 470
279 28,52 32.47 382 647
2,56  30.60 33.40 .73 8.70
6.40 33,6088 37.00% 3.40 b.60
£.97 32,30 32,40 370 4.48
2,20 25,10 28,00  2.B0#% 5,10%+
.81 23.31 29.19 3.7 5,56
2,04 24,26 27.13¢  3.19#% 5,99
- - - 354 -
2,29 25,58 26,53+ 3.40% 5,288
10,308+ 26,60 29.90  3.50% 4,008
5.19 24,66 25.33%  3.4h% 7,14
4.88 27,61 3.4 367 4,52
2,02 2.93 3.21 0.19 0,53
4,80 27.91 3t.81 .68 6,80
1.60 2.48 1,95 0,08 0.14

23

2,43
5.004¢
2,80
L2
3.2
3.30
16,5344
4,608+
5,804+
3.680
3,20
2,308
3.30
1.05%¢
1,448
1364+
3.84
3.02
3.60
0.9244
2,65
5. 548
2,38
3.95
15.08%+
LY
1,908+
3,63
Yol
3.3
3.10
S.4
1,80#+
3. 61
2,86

.59
3.20
3,60

3.20
0.59
3.20
0.40

IR TR

24

2,07+
7.9044
2,50
2,45
2,50
2.4
3. 73
2.80#
4,90%¢
2,37
2,00¢
.30
2,60
0,854+
1.6Bss
1,814
297
2,81
2,30
0,408

1,078+

2,95+
2.08¢
2.42
14,6944
2.50
1,008«
2.56
2.3+
2.3
2,204+
.37
1.80%s
2,52
2.04%

1774
2,204
2,46

2,48
0.30
2.5
0.11

25

0,514
1,204+
0,504+
0.41
0.40
0.40
3. 004
0,45+
0,608
0.40
0,304
0.4
0,508+
0,254
0.43
0.8
0.79%¢
0,444
0.40
0,144
0.20%¢
0,70+
0.38¢
047+
2.0b%%
0.42
0.00%+
0,462
0.39
0.42
0.40
0,44
0,204
0.44
0.318s
0.49:
0.40
0.40
0,304+

0.42
0,04
0.4
0.02

26

0.03
0,608+
0. 208+
0.02
0.00
0.00
0.254¢
0.00
0.40%
0.04
0.00
0.10¢
0,104
0.10%
0.01
0.03
0.00
0.03
0,00
0,04
0.00
0,563+
0.08
0.06
6.B7s#
0.02
0.00
0.06
0.04
0.02
0.00
0.07
0.01
0.04
0,25%¢%
0.03
0.06
0.04
0.08

0.04
0.04
0.03
0.03

27

0,468+
3.004#
0,70+
0.85
0.90
0.80
1, 60%%
0.90
1.80%+
0.91
0,504
0.9
1.00%
0,404+
0.47¢#
0,384+
1,29+
0,504+
0.90
0.18%+
0.79
1,274
0.89
0.87
B.40%s
0.85
0,008
0.93
0.88
0.85
0.80
0.90
0,308+
0.82
0.69+
0.85
0,78
0.80
1,138

0.85
0.08
0.86
0.04

28

0.77+
3. 6084
0,708+
0.91-
0.90
0.90
1,608+
1,00+
1,404+
0.92
0.70%#
1,00+
1.00%
0,35#¢
0.90
0.61%4
1,618
0.33++
1,00%
0,208+
0,79+
1,738
0.91
0,99+
8. 4048
0.89
0.00%+
1,014
0.98
0.%0
0.90
0.93
0,614
0.91
1.05#
0.89
0,93
1.00#
1,00#

0.91
0.09
0.92
0.03

T




CEC
SAMPLE:
i 12
LAB:
1 145  19.8+
3 42,48 80,284
4 137 20.0#
7 W 8.2
6 129 8.3
1T 13.6 2.
9 19.44¢ 1B.4ss
1 12,6 2.0
14 15,8 25.3
19 13.0 22,4
22 12,2 B
24 15.6%  30.0%+
25 16.9% 30,484
2% 159 .4
27 137 2.8
28 19.3#+ 25,63
29 14,3 17.64
30 13.8 2.4+
32 16.5¢  20.6#
35 1638 21,0%
37 15,5 21.4
39 1.9% 21,3
43 13.8 2.2
4 143 29.5%
47 18.2% 23.2
8 5.4 B3
49 14.6¢  28.2¢
30 12,1 30.0%
51 Ll 1,95
33 161 264
4 12,4 227
3% 13.9 J4.0m
62 13,0 23.0
8 19 232
o4 13.4 2%.2
73 Sl.ise 9,38
74 15,8 4.1
76 14,1 2.5
83 13.9 25.4
88 13.5  22.9
MEDI 14,19 24,05
MDl 153 2.53
NED2 14,10 23.80
MAD2 1,10 1,30

1

2.7
7.0%%
S.iss
2.%

muunynunm
NS ANt

15

8.5
D40
b7
9.1
8.8
9.0
10,7+
8.2
12,2%4
8.3
7.8+
8.3
13,04+
10,9
8.4
12. 644
8.5

9.25
£.00
9.10
0.62

16

2.3
3.84
1.9
1.7
1.4
2.1
0,384
1.8
3.0
1.8
3.2
3.4
8.2
2.4
2.9+
4.3

L]
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2,00
0,460
1.80
0.30

17

71.8%
271,88
69. 7%
90, 0%
79.1
87,54+
17.0
88,34+
79.4
81.8
73.4¢
73.6%
76.9
72.6%
13.9
82.4
76.0
84,0s
74.6
90,54+
87.9s¢
77.3
BO.4
78.2
63.38¢
80.4
90.9%+
74.7
b.2%¢
83.9+
86.9#
88, 54
81.7
82. 4%
76.3
76,6
79.1
80.4
79.1
78.1

79.10
3.95
78,21
2,19

18

.5
246144
1.0
88.4
18.7
Bb.9¢
12,6
8. 7%+
B3.0
80.6
73.0
14,0
81.0
73.5
1.1
82.6
4.9
83.3
16,9
67.0%+
86.6
4.7
80.0
79.0
12.3
1.0
90. 3¢
75.0
71.3s¢
87.3+
85.8
93.83¢
80.7

74.8
.3
80.9
80.4
76,9
.7

79.05
a7
78.70
.04

23

19

18.4%
59,834
14,8%
20,7
19.7
19.8
19.4
21,84
17.5%
19.1
18.4+
20,4
24,284
20.7
19.2
17.784
19.6
19.5
19.5
18. 144
20.4
19.1
21.0
19.9
21.0
20.2
22.4%%
17,74
1.8
20.9
19.2
21,68
20.0
21.2
23,50
20.0
20.8
20.8
20.5

20,00
0.84
20,00
0. 63

20

22.3
89.3s¢
17,34+
4.0
22.5
23.8
4.2
2.7
24.5
2.3
23.4
23.9
2018
22.5
22.9
23.8
22.6
23.4
22.7
20,154
.1
229
26,08+
21.24%
25,54+
22.2
25,844
20,54+
2,184
25.0¢
23.0
25.0%
22.9

22,0
2.4
22.8
4.2
27,18
4.5

23.40
1,00
23.20
0.72

&3

15,744
68, 2¢4
18.0
17.3
15.9
17.4
17.8
17.3
17.5
15,384
15,044
17.9
20,64+
18.3
15,84+
17.1
16.2%
17.2
16.8
35,64
18.7
17.2
18.2
16.9
23.2%%
18.3
19.24+
15. 444
{.58¢
20,188
15,244
18.2
17.0
13,782
18.3
20,7
17.9
18.9
18.%
17.7

17.81
.73
17,72
0.51

A

15.3
43,98
16.7
16,2
15.7
16,2
15.8
16,4
16.0
14,4
14,04
17.5+
18.1¢
20.28¢
4.8
15.4
13,084
15.9
14,4+
16.3
16.4
15.7
18.0¢
15.5
22,38
19.14#
18.1#
4.4
1,45
18,68
14,5
15.8
15.8
13.9
14.9
11,48
16.2
17.2
17.4
17.6%

15,93
1.15
15.90
0.72

25

3.7
13.1ne
3. 28
3.6
3.4
Lo
4.9+
3.4
4,0
3
3.0¢
5.0%
bolet

-
—
L]

-
E ]

2

t ]

Py

-
-

-
»
-

.
\l'\,o"@o—.uoﬁ‘mu\l‘-‘ﬂﬂNNO\J@O#&MW@

-

»

yuuauuuuauoonm.-s.n
-
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0.88
3.47
0.47

26

1.9
4,284
2.4
1.4
1.4

-
-~ ~a

-
0O N L © LA A e ~J Y CA g = 3 © N

»
o=

- . o
e

—
e P e e e D e D e BRI R D PI N e e 3 A e g e fy B G PN s P e N e
- . -

L)
o

-
— s SN

Ll
L

- -
-

-
O~ m 0D ¢Cu 8 O O O

[
-
E ]

AL
2.0

1.94
0.34
1.88
0.48

i

12,3
35,844
15,98
12.0
il.4
1.4
13.0%
13,12
1.1
10.4
10.4+
14,54
15,784
9,744
1.2
14,433
12,0
12,0
11.3
9. 4%
11.4
11.6
12,0
10.1#
11.9
i1.8
12.5
1.1
{.0%s
16,08
10.4%
13.0¢#
11.5
10.3#
10.9
9.0+
12.4
12.4
13.2¢
19.28

11.88
1.05
11.62
0.52

28

9.3
21,54+
9.4
9.3-
9.0
9.1
10.8#
10,5
9.2
8.7
15.844
11,00
12,04+
10.5¢
9,0
19,45+
9.3
9.3
8.6
12,98
9.0
8.7
11,684
7.8¢
11,484
9.7
9.3
7.94
0.8%%
12,342
7.7%
9.4
8.9
9.6
10.7¢
21,134
10.3¢
10.4#
10.5#
10.2%

9.60
0.90
.30
0.42



(%)

RANKINGS OF DATA PER SAMPLE

TABLE 3,
cLAay
SAMPLE:

1 12

LAB:

I 25,5 18
I BT O
i 29 11.5
6 10 11,5
1T 32 14
¥ 3 2

i1 4 3

14 9 32

9 "N Vi)

2 143 15

430 11.5

25 { b

% U 5

27 N 30

8 27 22

29 7 4

0 145

34 ) 8

35 2 17

3 L5 238

» 0 36

LK 3 7

47 8 29

48 18 1.5

W0 23 11,9

3% 35

54 12 20,5

WOy 19

% U 26

682 1 23.5

4 33,5 28

8 20,5

74 5 27

76 22 k{ |

83 14,5 11,5

88 20 4

WITH 36 LABS AND 15 SAMPLES THE APPROXIMATE 5% TWO TAIL LINITS OF THE
ARE 4046 AND 149, RANK SUMS EXCEEDING THESE VALUES ARE MARKED WITH #s,

LAB:

o B

14

18
36
26

12
34
11
14
i
19,5
19,5
30
yl]
29
21,5

8

2
23
15
3
35

4

9
16.3

7
33
2.5
3
13

1

3
28

b
16,9
10
25

15

8
36
21.5
21,3
17.9
1.5
i)
2

9
15
11.5
bt
16
20
14

é

2
13

3
3
34

4
29

3

7
3
17.5
2.5
10
25
19

{
28
30
23.5
32

14

4
2
17.5

5,5
12
30
25
2
1
17.5

5.5
W
1
oo

9

B

!
3
15
3.5
3
2
2

3
10
3

7
2
19
3.5
16
33
%
22

2
27

RANKINGS OF DATA PER SAMPLE
SAMPLE:

1

30,5
30.3

12

9
34,5
39
24

14

7
41
20,5
20,3

15

6.5
6.3
8

2
28

16

9.5
12
32
32

17

Y3
24,5
15,5
18.5
15.9
32

b
13
b

!
14
1

9

7
24

3
29
30

3
35
34

A

2
17

9
3
28
.3
22
18.5
2
33
12
23
20

9

17

§

3.5
34.5
13.5

18

25
i
18
18
20,3
22

7
13
26

|
18
12
10

5
30

b
28
29

2
35
36

Il

3
14,5
14,5
3
27
3.5
3
3.8
3
20.5

9
16
24

8

18

8

2.3
17
21,5

24

19

13
29.5
16.5
21,5
20

L)

4

1
%

3
1.5
i
21,9
26
28
13

2
3
1.5
i
33

{
10
18

3
35
yL
29.5
19
32
0

9

8
36
14.5
14

19

35
6.5

28.5

28,5

20

23

1
33
18,5
2

6

9
13
1)
18.5
18,5
16
26
4.5
13
i

4
29
12
33
2

7

5
28
18.5
34
14
4.5
22

3

2
30
10
36

8
A

20

)
2
17
17

23 24
25 14
34 2
4.5 2.5
21 12
22,3 10
18 17.5
3 b
13 15
B B
L5 8.5
13.5 12
b2
17 16
26 28
19 26
i1 3

] 4
9.5 29
14 12
.3 B
35 36

2 1
10 3
20 17,5
8 8.5
33 32
2.5 20
.5 30
12 21

1 19
24 2
9.5

8 7
36 35
13.5 24,5
21 34
RANK SUMS
23 24
14 11,3
3 43
14 16.5
36,5 26,3

23

21
36
23

10.9
3

19
B

13,5
3]
23
23
20

17.5
26
34
35

32

3
10,3
30
16
27

28

17.3
13.5
13.95
13.5

23

39
12
22
22

26

14
32,5
28

14
hL
10,5
2
27
1.3
18,5

3
2
29
5]

1.5
20

32,8
36
17
16
22
18.5
35
12
30

21

1
24
10.5

26

5.9
)
25,5
25.5

21

i
28.5
13
i)
19

1A
U
1.3
19
2.5
2.5
2
17
18
1.5
30

i
3

21

35
12
25.5
i
25,5
32
20

36
28.5

27

9.3
3
18.5
32.5

28 5N

9.5 250
21,5 408,54+
29 324

6 202

12 2515
14 308

4 13158
g 22
V1Y)
30 158
16 2325
8.5 330
RS V)
18,5 34

15 314.5

AR T I 1
1 100.5%#
i 3
25,5 175

AT PR
21 897w
3 85 »
7T 194

12 233

9.5 160
33505 #
12 260.5
21.5 399.5
21,5 275.9
32 2845
24 281.5
28 340.5

5 182.%
36 K06
21,5 255.9
25,5 281.5
28 SUM
9.5 188

LA .1
24,5 348
24,5 39t




LAB:
b
7
9

11
14
19
22
2
25
26
21
28
29
30
32
34
35
34
37
39
43
44
47
48
49
50
i
53
54
55
56
b2
43
b4
73
74
80
a3
88

pH-H =20

RANKINGS OF DATA PER SAMPLE
SAMPLE:

11

20,5
36,3
9.9

8
12.5
36,9
30.5
20.5
x2|5
12,5
30,5
39
4
20.5
12,5
20,5
26
15
36.5

b
20,5

{

4
30,5
20.5
20.5

9.5
20.5
42,5

b

3
36,5
30.5
20,5
7
20,5
40.5

2
42,3

12

14
345
14
39

b
34,9
14
4
]
2

3.5
3
18

4
24
14
17

S
24
39
24
42
41
{1
24
24
yl}
34,5
24

3

1.9

9

9

7
30
24

1.9
g
34.5

14

20,5
11

7
3

3.5
339
20.5
20,3

3.3
11

2.3

9
36
20,5
20.5
20.5
13

H]
30.5
20,5
20,5
35,5
42
28
30.5
20.5
40
30.5
20.5

2

1
11

l
35,5
35.5
20.5
30.5
LM
39

15

28
18.5
18,5
14
28
35,9
28
18.5
28
33,9
18,3
39
22
28
28
12
23
13
35.5
9.5
12
6.5
{
28
43
4
2
4
4
6.9
12
35.5
35.5
9.5
35,5
18.5
4
3
18.5

16

22,5
32
19
'y
22,5
32
kY]
22.5
22.5
32
223
.3
i8
22.5
38
15
17
12
38

4
22.5

b

2
12
4.5
38

2
41.5
4.5

[}

9.5
32
22.5

8
32
15

2

)
32

13.5
3.5
25.5
3

.5
15.9
25.5
15.5
8
15,9
20
32
15,5
38.5
25.5
1

34,5
25.5
38.5
15.5

25,5

....
B
- @ ® g &

wn

»r
-
AR en T oy LA en O cn N on

[ B Y ]
—-mma_uiuuum
-

~

4.5
10

18

17
2.9
10,5
13
17
21,5
3
17
355
3.5

21,5

N e
- -y N o

- -

w o

10.5
21

25

19

35
28,5
i1
37
18,5
18.5
6.3
18,5
28,3
18,3
18,9
3
14
8.9
i1
28.5
18,5
1
28,5
35
18.5
42,5
3
24
1
38.9
4
L1}
18,5
3
2
11
1
6.3
38.5
28.5
1
42.5
28.5

p)

B
i
9
7
§
33
13
bl
l}
13
)
h{]
28
24
17
3
20
4
4
12
33
9
2
38
33
3
17
L)
LM
5.9
3
17
24
5.9
33
24
t
L]
14

S

o]
Vo)

9
3

9
36,3
e}
o)
14
it
]
2
32
23
25
Vi)
18

1
40.5
25
23

]

9
35
36,5
36.3

5
40.5
36,5

2.3

2.5
25
14
14
36,3
23

1
14
43

20

WITH 43 LABS AND 15 SANPLES THE APPROXIMATE S% TWO TAIL LINITS OF THE RANK SUMS

ARE 486 AND 174, RANK SUMS EXCEEDING THESE VALUES ARE MARKED WITH &,

LAB:
1

CEC

RANKINGS OF DATA PER SAMPLE

SAMPLE:

i1

22

12

I

14

1

15

10

16

21

17

3

18

Il

19

b

20

7

23

5

24

10

25 26
2 25,35
W9 10
/S X5
3 38
4 H
30 39
2 10
12 1b
12 25,8
NI W3
0
17 19
27 32
12 16
12 10
30 25.5
14 3

] 3
22 25.5
22 35
22 25.5
Y] 42
38 40
12 10
12 16
30 23,5
4 10
B3 W
2 16

2 2

1 1
6.5 5.5
6,3 5.5
8 13
40 20
2 14

3 5.5
2 43
30 35
25 2

12,5 16

2

18.5
32,3
3.5
3
14
80.3
32,3
3.5
18.5

U
12
38
24
9.5
32.5
24

40.5
9.5
32.5
14
L]
2
24
32.5
5.9
4
32,5

9.5
18.5
14
18
32.5

42
32.5

27

A

28

24,5
33

40
13
3.5
13
3
13
18

18
29
30
3.5
9.5
3
21

LH
1.5
37.5
13
%4.5
18
18
24.5
1.3
3
3.5

13
24,5

18
33

2
28

28

14

SUN

348
128.5
211

451
42,5
307,58
338

32

285
363.5
335
425.3
420
299.3
299.5
358.5
294

1Y &
515
302.5
386

292

294
368.5
387.5
483

181
327,544
468

39
55
291

273
206,35
469,35
359

9%
416.5
428.5

suM

172.5



LAB:
3

4
3
b
7

§
1
14
19
22
1)
25
26
27
28
29
30
32
35
31
ki)
g
4
4y
8
L1
30
53
54
56
62
1)
73
7
78
83
88

RANKINES OF DATA PER SAMPLE

CEC
SANPLE:

1l 12
37 38
123§
8.5 28

] 4.5
11 29
36 3

3 18
8.3 2.5
1.5 9

3 17
.3 WS
33 36
27 22
125 1
35 28
21 2
14,5 30.5
30 ]
2 7
23 30,5
1 8
3 2
20 33
3 14,5
24 16
M5 R

2 34,5
28 21

4 10
165 ¥
7.5 13

9 14,3
38 1
235.5 19
18.5 21
16,5 26
10 12

14

i
33
10
10
12
2%

7
20,3

3
20,5
23.5
3
17.5
19
32
13
16
34

A

8

6
{j
2
38
ki
2
17.5
35

3
26
10

1

2
23.5
29
30
15

15

n

2
{3
13
14,5
30

b
32
12

3

7
35
3t

8
34
tH
14,5

3
27
28

1
8.3

9
38
2
V&)

4
3
20
23.5
14.5
29
38
18
2
20
22

16

32
17.5
10,5
3.3
20

15.5
25.5
15,5
29
27
38
22
24
34
3.3
9.9
3t
33
17.5
2
23
14
36
9
8.3
3.5
35
10.5
1.5
1.5
37
13
19
29
29
12

2
9
s
1
36
32
15
23,3
17
1
2
31
8
28
30
34
25
10
12
19
23.5
19
14

18

38
2
34
i8
32
1
35
28
22
14,5
9
26
8
3
27
13
29
16
{
3
11
20
19
b
23
34
14,5
33
30
37
23
12
10
1)
21
17
]

26

19

38

{
26
14
17
12
3

2

8

7
25
31
2
10.5

4
13
13.5
13.9

]
2

9
30
18
i
2
3%

3
23.5
10.5
33
19.3
32
34
19.3
29
28
D.3

20
38

24
10.5
21,5
27
30
28
10,5
20
23
36,5

15,9
21,5
12
19
13

2
25
17
35

4
3

b
L]

3
3t
18
12
13.5

3

8
14
2
34.5
29

3

38
23.3
15
10
17
2
14
18

3

{
21.5
34
2

b
12

7
13

8
3
A
14
2.9

9
36
28
32

4
RYS

2
2.9
1
29
33
21.5
23,5
30
19

24

38
26
a4
13
21
15
25
19

29
32.5
36

8
11

2
18

4.3
23
pl}
14
3
12
3
33
32.5

4.5
3

b
16.5
16,5

9

1
2
28
27
30

WITH 38 LABS AND 15 SAMPLES THE APPROXINATE S% TWO TAIL LINMITS OF THE RANK SUNS

ARE 429 AND 156. RANK SUNS EXCEEDING THESE VALUES ARE MARKED WITH #&.

25

38
31,35

3e3
19
24

3.3
19

3.5
26,3
26,3
35
30
15
23

13
36

15
1t

© 2.3

10
L
2
33

37
3!5
19

26,5
17
2
29
3.8
12,5

26

36
28
1.3
1.5
13.5
30
3.5
20
3.3
26
3
1}
29
13,5
35

10,5
32
24
3.9
15
3
19
38
2
2
3.5
18

17
10,5
3

12
26
33
2

27

38
35
21,5
15,5
15,3
rA]
30
9.3

3.9
3
3

11
32
21,5
21.5
12

13
17
21,3

19
18
)
9.5
36
5.9
28
14

25
2
3
37

28

38
18,5
16

1
28
233
12

35
)
32
25

36
13
16

J

30

29
20
16

33
18,3

27
37
22
2
25
21

suM

959
238.5
287,35
181

285

301
288.5
304.5
145, 5&+
216
361.9
93 u
317.5
173
391.5
160
267.5
258
266
312.5
146
314

212
22,5
319
449,54
117,584
464,54
155 &
n
201.5
280
255

304
379.5
399.5
285




ANNEX

27

Participating laboratories

Secretaria de Agricultura INTA
Nr. H.J.M. Morras
Departamento de Suelos

1712 Castelar F.L.5.

ARBENTINA

Institut fuer Bodentarschung
Prof, Dr. W.E.H. Blua

Gregor Mendelstrasse 33

A 1180 Wien

AUSTRIA

SNLCS-EMBRAPA

Dr. L. Bezerra de Oliveira
Rua Jardim Botanico 1024 Bavea
22460 Ria de Janeiro Ry
BRAZIL

Analytical Services Laboratory
Dr. Y.P, Kalra
3320 122 Street

Edmonton Alberta TéH 385
CANADA
Instituto ‘Agustin Codazzi'

Dr. C. Luna lambrano
Apartado Aereo 6721
Bogota

COLOMBIA

ORSTOM

Dr. P. Pelloux

70-74, Route d'Aulnay
93140 Bondy

FRANCE

Nat. Bureau of Soil Survey
Br. V.A.K. Sarma

Regional Centre, Hebbal
Bangalore 540 024

INDIA

Nin. of Agric. Soil Survey Unit
Nr. 6. Thoapson

Hope Gardens

Kingston 6

JANAICA

Soil Management Branch
Nr. Lie Han Kuc

Jalan Mahaseru

Kuala Lumpur 10-02
NALAYSIA

Dept. of Primary Industries
Dr. R.C, Bruce

Meiers Road

Indearoopilly GLD 4048
AUSTRALIA

Centre Nat. d'Agro Pedologie
Nr. A, Kogblevi

B.P. 988

Cotonou

BENIN

IRA/CNS Ekona
Mr. A. Moukaa
PMB 25

Buea
CAMEROUN

Institute of Soil Science
Dr. Bong Zi-Tong

P.0. Box 821

Nanjing

CHINA

Universidad de Costa Rica
Centro de Inv. Agronomicas
Prof. Elemer Bornemisza S.
Ciudad Univ, 'Rodrigo Facio’
COSTA RICA

Bundesanst. Geowissenschaften
Dr. H. Lueken

Postfach 51 01 53

3000 Hannover 5t

GERMANY Fed. Rep,

Centre for Soil Research
Dr. M. Sudjadi

Jalan Juanda 98

Bogor

INDONESIA

Hokkaido Univ. Fac, Agriculture
Dr. Hiroki Imai

Kita 9, Nishi 9, Kita ku
Sapporo 040

JAPAN

Centro de Edafologia

Dr. J.D. Etchevers
Colegio de Postgraduados
54230 Chapingo

NEXICO

CSIRD Division of Soils
Mr. T.A. Beech

Private Bag no. 2

6len Osmond SA 5064
AUSTRALIA

Geologisch Instituut
Prof. Dr. C. Sys
Krijgsiaan 261

58 B 9000 Gent
BELGIUN

Land Resource Research Inst.
Dr. B.H. Sheldrick

Neatby Bldg. Centr. Exp. Fara
Ottawa Ontario K1A OCH
CANADA

INIA

Dr. Ing, E. Besoain M.

San Rosa 11610 Casil. 5427
Santiago

CHILE

Faculty of Agriculture

Prot. Dr. Shatic [. Abdel-Aal
University of Cairo

Biza

EBYPT

Research Inst.for Soil Science
Wre. Dr. M, Redly

Herman Otto u, 15

1022 Budapest

HUNGARY

Soil Institute of Iran
Dr. M.H. Roozitalab
Kargar Shosali Avenue
Teheran

IRAN

Lab. of Seils Kyoto Univ.
Dr. K. Kyusa
Kitashirakawa, Sakyo ku
Kyoto 406

JAPAN

Soil Survey and Land Eval.Proj,
Mevr. M. Bovee

Caixa Postal 3458

Maputo

Mozasbi que



Dept. Soil Science and Geology
Mr. L. Th. Begheyn

Postbus 37

6700 AR Wageningen

The NETHERLANDS

Soil Bureau DSIR
Nr. L.C. Blakesore
Private bag

Lower Hutt

NEW ZEALAND

Soil Survey of Pakistan
Or. Bulaw Saeed Khan

P.0. Shahnoar Multan Road
Lahore

PAKISTAN

Centro de Estudos Pedologia
Prof. Dr. Rui Pinto Ricarda
Tapada de Ajuda

1399 Lisboa, Codex

PORTUBAL

Land Use Division
Dr. W.D. Joshua
P.0.B, 1138
Colombo 7

SRI LANKA

Swedish University Agric. Sti.
Dept. of Scil Sciences

Dr. Arne Anderson

Box 7014  §-750 07 Uppsala
SWEDEN

Direction des Sols
Mse. W. Naanaa
Route de la Soukra
fAriana

TUNISIA

Rothaested Experimental Station
Or. P. Loveland

Harpenden

Herts ALS 2 1@

UNITED KINGDOM

Plant Protec. and Agric.Station
Mr. Nandor Bognar

Fo ut 23¢

24B1 Velence

HUNGARY

Department of Soil Science
Dr. 1.J. Ibanga

P.M.B. 1044

Samaru  laria

NIBERIA
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ISRIC

Dr. L.P. van Reeuwi jk
P.0. Box 353

6700 AJ Wageningen
The NETHERLANDS

Forest Research Institute
frs. 6. Nicholson
Private bag

Rotorua

NEW ZEALAND

Soil Research Division
Dr. Modesto R. Recel
P.0. Box 1848

Eraita Manila
PHILIPPINES

Land and Water Develop. Div.
Nr. Noel Wills

P.M.Bag 187

Freetown

SIERRA LEONE

S0il Survey Administration
Nr. Abdel Moniem M.A. Kafil
P.0.Box 388

Wad Medani

SUDAN

8.C.5.4.0,

Dr. Touhasa Mouheich
P.0, Box 2440
Damascus

SYRIA

The Macaulay Inst, Soil Research
Dr. M.J. Wilsan

Craigiebuckler

Aberdeen ABY 2 &V

UNITED KINGDON

Chem. and Soil Research Inst.
Hr. J.6. Bennett

P.0.Box 8100

Causeway, Harare

1IMBABNE

Agricultural Research Service
Mr. N. Theodorou

Land Reclamation Institute
974 00 Sindos

GREECE

Soils Division JVA
Br. K.F, Hamdoukh
P.0.B. 2769

Aasan

JORDAN

Bedrijfslab. voor Grondonderz.
Dr. F. Kadijk

Postbus 115

6840 AC Oosterbeek

The NETHERLANDS

[.1.T.A, -NIGERIA
Dr. J.L. Pleysier
PNB 5320

Ibadan

NIGERIA

IRRI

firs. Ruby U. Castro
P.0. Box 933
Hanila

PHILIPPINES

Departamento de Edafologia
N. Tejedor o' J. Hernandez
La Laguna Tenerife

Islas Canarias

SPAIN

Dienst Bodemkartering

Ir. J.L.H.3. Oomen
Coppenasestr. /Conn. Weytingweq
District MWanica

SURINAME

Soil Analysis Division
Nrs. Somnuk Buachanda
Paholyotin Road, Bangkhen
Bangkok 10900

THAILAND

Trop, Soils Analysis Unit LRDC
Mr. R. Baker

Coley Park

Reading RG1 6 DT

UNITED KINGDOM

Lab. Soil Science Plant Nutrit.
Dr, V.J.6. Houba

De Dreyen 3

6703 BC Wageningen

The NETHERLANDS

Koronivia Research Station
Dr. R.N. Duve

P.0. Box 77

Nausori

F131

College of Tropical Agriculture
Wr. 6.Y, Tsuji

2500 Dole Street Krauss Mall 22
Honolulu Hawaii 94822

usa




CATIE

fr. Roberto Diaz-Roaeu
Turrialba

COSTA RICA

Inst. Agron. & Veter. Hassan 11
D.6.8. Said Jait

B.P, 4202

Rabat Instituts

NOROCCO

Direccion de Suelos
Ing. Agr. Juan C.Sqanga
Av. E. Barzon 454
Nontevideo

URUGUAY

CSIRD Davies Laboratory

Dr. 6.P. Gillaan
Private Bag

* Aitkenvale, QLD 4814

AUSTRALIA

Kenya Soil Survey
Nr. F.N. Muchena
P.0. Box 14733
Nairobi

KENYA

CENIAP, MAC Seccion Suelos
Dr. A.V. Chirinos

APDD 4453

Maracay 200

VENEZUELA

C.LAT,

Dr.R.H.Howeler Dr.0.Mosquera
Apartado Aereo 4713

Cali

COLOMBIA

IC1 Jealott's Hill Research St.
Dr. D. Riley

Bracknell

Berkshire RG12 & EY

UNITED KINGDOM

CIAT Bolivia
Ing. Rufo Angulo
Casilla 247
Santa Cruz
BOLIVIA

Instituto de Suelos
Ing. A, Cardenas Garcia
Apartado 8022

Ciudad Habana 8

CUBA

29

Soil Research Institute
Nr. R.D. Asiamah
Acadeay Post Office
Kwadaso  Kumasi

BHANA

ISAR Rubona

Wr. V. Rutunga, Head Soil Div.
B.P. 138

Butare

RWANDA

National Soil Survey
Nr. Thomas Shanley
Johnstown Castle
Wexford

IRELAND

Universitaet Hamburg
Dr. 8. Miehlich

Von Melle Park 10
2000 Hasburg 13
GERMANY Fed. Rep.

Rayal Tropical Institute
Dr. F. van der Pol
Mauritskade 63

1092 AD Assterdan

The NETHERLANDS

Soil Mapping and Advisory Unit
Dr. R. Breitbart c/o UNDP O#fice
P.0.B. 54

Gaborone

BOTSWANA

Nat. Soil Dept. PRONAREG

Ing. Guillerso del Posso M.
Sancho de la Carrera ¢ 285 ccl
no. 11 Buito

ECUADOR

Mt. Makulu Central Research St.
Nr. R.J. Cheatle

P.0. Box 7

Chilanga

1AMBIA

National Soil Service
The Director

P.0. BOX 5088

Tanga

TANIANIA

INIPA - CIPA VII

Wrs. Justa Sanz Carpio
Tristan 305

fArequipa

PERU

SRCYD Laboratoire des Sols
N. Mamadou Karounga Keita
Sotuba B.P. 438

Basmako

NALI

Dir. des Etudes Pedologiques
Hr. K.L. Allaglo

B.P. 1024

Lose

T080

Dokuchaev Soil Institute
Dr. V.A. Bolshakov
Pyzhevsky Lane 7

109017 Moscow

U.5.5.R.

Tropical Agric, Research Centre
Dr. Yutaka Arita

1~2 O-Washi ,Yatabe, Tsukaba
Ibaraki

JAPAN

Soil Conservation Service
Dr. J.M. Kinble

100 Centennial Mall North
Lincoln NE 48508-3866
Uu.5.A,

Bureau National des Sols
Hr. Nousbie Sourabie
B.P. 7028

Ouagadougou

BOURKINA FASSD

Chitedze Research Station
Dr. A.R. Saka

P.0.Box 158

Lilongwe

NALANI

Caleb Brett Laboratories Ltd,
Br. D.R. Ward

Lancots Lane

5t. Helens Merseyside WA9 3ES
UNITED KINGDOM

ISRA-CNRA

A.N'Diaye & 0.N'Doye
B.P. 51

Basbey

SENEGAL
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