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ABSTRACT

To gauge the need for possible standardization of analytical procedures
used for soil characterization and classification, twenty laboratories from
all over the world analyzed ten "reference" samples on particle size distri-
bution and cation exchange capacity. The analytical results in general show a
large variability both in accuracy and precision which are dependent on type
of soil and laboratory. This strongly points to the need for standardization
of analytical procedures. The results also indicate that such standardization
is feasible but that a certain, not insignificant level of variability will
remain unavoidable. Such estimated levels are (relative figures): + 20% for
CEC, + 11% for clay determination and + 25% for CEC of the clay. Consequently,

classification criteria based on laboratory analyses should be used flexibly.

I. INTRODUCILQF

Complying with the recommendations of the 2ad International Soil Classifi~
cation Workshop held in Malaysia and Thailand in 1978, sponsored by U.S.A.I.D.,
the International Soil Museum'at Wageningen initiated a program’for cross-
checking, correlating and possibly standardizing laboratory methods used for
soil characterization in various parts of the world.

It was decided to start the program with a pilot round in which a limited
number of laboratories would analyze a selection of divergent soils on some
essential parameters. The results obtained in this round as well as future
funding possibilities would be decisive for a possible continuation of the

program in extending the number of participants, soil parameters to be analyzed
and soil types.

'As from 1984 named Internationmal Soil Reference and Information Centre (ISRIC)
2In cooperation with the Royal Tropical Institute, Amsterdam



All 22 invited laboratories, about half from '"developed' and half from
"developing" countries (see Appendix 2), accepted to participate and were
supplied with 200 grams of 10 "reference" bulk samples prepared by IsM! (see
Table 1, p. A-1). They analyzed these samples on two parameters notoriously
suspected to be dependent on the methods used, viz. particle size distribu-

tion and cation exchange capacity according to their usual procedures.

2. MATERIALS AND METHCDS
2.1 Soils

The soil samples selected as '"reference" samples host a number of aspects
relevant in soil characterization. Samples 1 and 2 (Oxic Paleudult/ferric
Acrisol) contain the argillic horizon aspect at relatively low clay content,
whereas samples 6 and 7 (Orthoxic Palehumult/humic Nitosol) have this at much
higher clay content. Samples 3 and 4 (Typic Eutrustox/rhodic Ferralsol) re~
present possible problems associated with oxisols such as CEC boundaries and
dispersion difficulties. Samples 5 (Typic Natrargid/orthic Solonetz) and 10
(Typic Fluvaquent/calcaric Fluvisol) were included to represent solonetzic
and calcaric soils respectively. Finally, an Andept was selected in connection
with both charge behaviour and dispersion problems (samples 8 and 9). Bulk
samples of about 75 kg of each "soil" were air-dried at about 20°C, mortar-
crushed and passed through a 2 mm sieve. Each sample was then very thoroughly
mixed in a 200 litre container and transferred to 10 litre buckets for storage

and dispensing.

2.2 Data processing

The methods used by the participating laboratories are given in Appendix 1.
Only a few laboratories gave duplicate results of their analyses. In these cases

we averaged them for the present purpose.

lwith the kind cooperation of the Kenya Soil Survey
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Several laboratories gave particle size distribution data rounded off
to whole figures. For uniformity we rounded off the data that were given with
decimals except the silt values of samples 3 and 4 which appeared to be very
low: rounding off would lead to relatively high deviations from the original
values.

Unfortunately, the treatment of data was somewhat complicated by the fact
that no agreement exists on the clay/silt boundary. Some laboratories call
silt the fraction 2-50 um (and consequently sand 50-2000 um) whereas others
take silt to be the fraction 2-20 um (and sand 20-2000 um), the majority
determined both fractions, however. To do justice to the efforts of all lab-
oratories and because of the wealth of data, it was decided to include both
sets of data in the statistical treatment.

In addition to the direct results of CEC and particle size distribution
analysis some derived parameters were calculated for practical purposes.
Firstly, the CEC of the clay, being a much used parameter in soil characteri~
zation and incorporating possible errors made in the CEC as well as in the
clay determination. Secondly, the silt/clay ratio to underscore a major
source of error in particle size analysis: the dispersion procedure. Aggre~
gates of clay particles surviving pretreatment may largely be assigned to the
silt fraction (and to the sand fraction, but this is not looked into here).

Statistical treatment of the data was perfomed using computer programs
from the SPSS (Nie et al., 1975).

3. RESULTS AND DISCUSSION

In the present study we are dealing with two variables of which the

significance has to be tested for each soil parameter:

1. Soils (soil sample difference)

2. Laboratories (different methods of analysis)

The print-out (see Tables 3 to 6) of the used program for analysis of
variance (SPSS, "ONE WAY") includes sums of squares, degrees of freedom, mean

squares and tables of the means of the tested variable, the standard deviation



of these means (a measure of the variability or '"moise" of the set of data
from which the mean was calculated), the standard error (= standard deviation
divided by the square root of the number of counts), minimum and maximum
values of the set of data and the 95% confidence interval for the mean, which
are the bounds of uncertainty about the mean caused by the variability of the
data (= mean + ca. 2x stand. error). The significance of the test is expressed
by the F-ratio (the higher the F-ratio, the greater the significance).

The data are presented in Table 2, left~hand side. For technical reasoms,
two laboratories were not able to send in their results in time for the present

round so that the matrix consists of 20 laboratories having analyzed 10 "soils".

3.1 Soils

Table 3 gives the analyses of variance of the data per soil. For all para-
meters the soils appear to be very significantly different (17 level), a goal
that was aimed at by the selection of the samples. The columns "mean'" give the
average values of the parameters as they were determined by all laboratories.
These values, which are also presented in data Table 2 (horizontal columns

"mean") will be used as reference values in this study.

It could be argued that this choice is not quite Justified since for
the calculation of the means extreme values ("mavericks") have not
been excluded. In statistics it is custom to reject any value in a

set of data that exceeds the value of mean + 2x standard deviation.

It is doubtful whether there exists a "true" value of any of the soil
parameters under discussion here since they are sensitive to the pro-
cedures used for their determination. Moreover, the aim of the present
study is not to determine a "true" or "best” value for the parameters
but rather to collect information on the variability of data both for
general information as well as for the individual participant on his

performance.

The standard deviation gives an indication of the variation of the data,
in other words, how "difficult" a soil is in a particular parameter. The

standard deviation values of Table 3 cannot be compared directly since their
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magnitude depends on the magnitude of the mean of each soil which was signifi-
cantly different in all cases. One way to overcome this is to compare the rela-
tive standard deviation values, i.e. the standard deviation divided by the
corresponding mean of the parameter. Another way, giving more information, is
to perform the analysis of variance on the deviations from the mean whereby

the magnitude of the means is eliminated. This gives both a directly comparable
characterization of the soils as well as a useful set of data for easy compari-

son of performances of laboratories.

A choice can be made between using absolute or relative deviations. To
decide on this, a regression analysis was performed on the absolute deviations
from the mean using the SPSS program "SCATTERGRAM". Figure 1 (p. A-34) shows
the print-out for each soil parameter (excluding silt/clay ratio), the resulting
regression line was drawn by hand using the calculated intercept and slope.

The Pearson's r?

values are poor for all parameters. However, except for
the sand content, there appears to be a positive correlation of the deviations
with the magnitude of the means. The negative correlation with the sand content
is not surprising: clay, silt and sand contents are complementary parameters.
Because of the nature of the materials and the way of measurement, high clay
and silt contents are more prone to errors (aggregation, dispersion, pipetting,
hydrometer) than high sand contents are (whole fraction is weighed). Thus, the

higher the sand content, the smaller the error can be.

Because of the positive correlation found for the more important soil
parameters the decision was made to work with proportional (Z) deviations
rather than with absolute values. In addition, such data expressed in percen-
tage provide a universal, easy to compare set of dimensionless figures. They

are also presented in Table 2 (right-hand side).

The analysis of variance of these deviations from the mean per soil is
given in Table 4. As was stated earlier, this analysis is only meant to give
information on the performance of all labs together on each soil. (Obviously,
this is not a test for significance since the mean of the deviations per soil
is nil by definition.)

The relative degree of difficulty of the soils is expressed by the rela-

tive magnitude of the standard deviations (or the proportionally related



standard error): the lower the values, the smaller the deviations from the
mean. It appears that none of the soils is the easiest or most difficult in

all parameters. Thus, soil 5 (Solonetz) appears to be the easiest in both the
CEC and clay determination and hence in the CEC of the clay, but not in silt
and sand. Soil 10 (Fluvisol) is the most difficult soil to determine the CEC

of (calcareous!) while soils 8 and 9 (Andosol) are most difficult in the clay
determination. The drying of this soil is probably responsible for a dispersion

problem.

Calculation of the CEC of the clay often allows a rough check on the
clay and CEC data (when the clay mineralogy is known). The most usual prominent
error is probably the too low estimate of the clay content leading to sus-
pectly high values for the CEC of the clay. Also, the presence of organic
matter leads to an overestimate of the CEC-clay. On the other hand, appreciable
errors may not be conspicuous either because data seem to be within reasonable
bounds or because they cancel out to a certain extent e.g. a too low clay
estimate is compensated by a too low CEC determination.

The present results show clear examples of all these features. The CEC
of the clay of the Andosol (soils 8 and 9) in Table 2.1 is in many cases im—
possibly high even if the whole clay fraction would consist of allophane; at
the same time the lowest CEC value found for soil 9 (lab 2: 9.5 me/100 g)
coincides with a relatively low clay content (lab 2: 10%) yielding a CEC-clay
of 95 me/100 g, a reasonable value for this type of soil.

Also, in soil 10 (calcareous Fluvisol) some impossibly high values of
the CEC-clay occur, corroborating the malicious effect of carbonate on the
clay determination (lab 13: =587 deviation from the mean) or on the CEC deter-
mination (lab 9: + 1537 deviation) or on both (lab 10, CEC: +12%, clay: —12%).

Yet, also in the many cases where errors are not conspicuous, wide
variations in results within soils do occur. This is further illustrated by
the silt contents and the silt/clay ratios (Table 2.2, 2.3 and 4.4) where
particularly the latter shows dispersion problems of the Andosol and Nitosol
and also of the Ferralsol (although here the relatively low silt contents give
a somewhat exaggerated picture).

The behaviour of the sand data has been discussed earlier. The agree-
ment between the labs in striking (Table 2.3 and 4.5) for soils with high

sand content (Acrisol, Ferralsol, Solonetz) but not so good for the clayey
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Nitosol. The Andosol is relatively "noisy" while the calcareous Fluvisol takes
in an intermediate position.

The standard deviations of silt | and silt 2 (Table 4.3) as well as of
sand 1 and sand 2 appear not to differ appreciably.

The variability in textural classification of the 10 soils is shown in

textural triangles in Figure 2 (p. A-38).

Some information on the variability in data is found in the column "957
confidence interval for mean" (Table 4). This column gives the limits within
which the mean is situated with 957 confidence when the parameters are deter-
mined by 20 labs. This variability is in many cases disturbingly high. When
the CEC is determined by 20 labs, the confidence interval is for 9 out of 10
soils (soil 5 is the "easy" soil) no better than + 107 relative and for the
calcareous Fluvisol as high as + 21.67: (Table 4.1). For the clay determination
these figures look somewhat better except for the Andosol. The variability of
the CEC-clay determination is no better than + 147 (soil 5 excepted). Fortu-
nately, this lowest figure is found for an oxic horizon (soil 4) where CEC~
clay is a taxonomic criterion. Also for silt the variability varies widely
per soil from as low as * 4.7% for soil 1 to * 637 for soil 4 (Table 4.3,
silt 2).

Of more practical importance than the variability obtained by 20 labora-
tories together is the variability obtained by individual laboratories. This

is discussed next.

3.2 Laboratories

An examination of the performance of individual laboratories has the
important practical aspect that classification of a soil is nearly always
based upon data of a single laboratory. ‘

As expected, due to the very significant differences between soils, the
analysis of variance of all data versus laboratories did not produce statis-
tically significant differences between labs for any parameter. Therefore,
as was done above, soil differences were eliminated by using the 7 deviations
from the mean values of each soil. Table 5 gives the results of the analysis
of variance of these deviations (see Table 2) per laboratory. In this way

information is obtained on the relative performance of each laboratory on all



soils. The column "mean" is the weighted mean of the 7 deviations per soil
and gives the overall performance of each lab relative to the others (these
figures are also presented in Table 2: vertical column "mean" on right-hand
side).

Since the Andosol (soils 8 and 9) appeared to behave suspect in some ways,
the analysis of variance was also executed without the data for the Andosol
(bottom print-out, Table 5).

It appears that the difference between laboratories is very significant
(1% level) for all parameters. The influence of the "moisy" Andosol is not
uniform: omitting this soil particularly increases the lab differences for
the clay and CEC-clay determination but in other cases makes only little dif-

ference or even decreases the differences (CEC, sand).

To judge the performance of the individual laboratories two criteria have
to be used: 1) the deviation of the lab mean from the "true" value (presently:
the overall mean) should be as small as possible (good accuracy) and 2) the
standard deviation or standard error of the lab should be as small as possible
(internally regular data: good precision).

The use of the overall mean of the parameters as reference value in this
study may somewhat comfort the laboratories with high deviations from this mean
(low accuracy): improvements may be expected when standardization is accepted
by all. As for the internal regularity of data (precision) it is uncertairn if
standardization will give similar improvement since this aspect is probably
to a large extent a quality aspect of the individual laboratory.

In Table 5, for direct comparison, the '957 confidence interval for the
mean" giving the variability range of each lab about its mean, has been con-
verted to "half-width values" of this range which are presented directly after
the mean values so that the performance of each lab is represented by the mean
t the error range of 957 confidence i.e. accuracy and precision side-by-side

together constituting the total variability of each laboratory.

According to the present results!, the most "accurate" CEC values (Table
5.1) are produced by lab 4, 5, 11, 16 and 19 (near to the mean), while rela-

tively good precision is shown by labs 1, 5, 10, 11 and several others.

‘After processing of the data it was discovered that lab 10 has produced its
data on air-dry weight basis rather than on oven-dry basis. This has some
implications for the clayey soils, the data of which have been underestimated.
For good order, the respective moisture pecentages as found by lab 10 for

soils 1 to 10 are: 0.9 - 1.5 - 0.6 ~ 1.0 - 3.8 - 6.0 - 8.4 - 10.3 - 16.0 - 1.6,
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Most accurate clay data (Table 5.2) are produced by labs 2, 6, 8, 11 and
20 on all soils and without the Andosol also by labs 9, 14, 16, 17, 18 and
19. The highest precision is obtained by labs 7, 10 and 16 on all soils and
by a large number of labs when the Andosol is omitted!.

The CEC of the clay data show a much larger variability both in accuracy
and precision (Table 5.3). Accurate data are produced by labs 8, 11, 14, 19
and 20 on all soils and by some eight labs when the Andosol is omitted. The
only precision below 10% error is achieved by lab 7 on all soils whereas
several labs show improved precision without the Andosol.

A few labs show reasonably good accuracy in the silt determination (Table
5.4) but generally the accuracy is low as is the precision. By contrast, but
as expected from the foregoing, the accuracy of the sand determination is good
for several laboratories (2, 6, 8, 11, 13, 16, 18, 19) on all soils while the
results are better still without Andosol. However, some other laboratories show
remarkably low accuracy (!, 5, 9, 12, 15). The precision is generally disap-
pointing (Table 5.8 and 5.9).

Thus, the data show that on the one hand there is reasonable to good agree-
ment between several labs both in accuracy and precision (although these two do
not necessarily coincide) but on the other they reveal a disturbingly large
variability in the mean values of laboratories as well as high internal in-

consistencies.

3.3 Classification aspects

Table 2 allows some observations on classification aspects of the varia-
bility of the data. The soil with a CEC-clay requirement at the highest level
of classification is the Ferralsol/Eutrustox. In all cases the oxic horizon
(Table 2.1, CEC of the clay, soil 4) appears to have a CEC-clay <16 me/100 g

so that this soil seems to be a "safe' oxisol in this respect.

1

Lab 12 obtained exceptionally high clay contents (and thus low silt) for
the Ando samples 8 and 9 due to a non-routine effort to recover "all" clay
(repeated agitation and decantation for several weeks). Although this was
contrary to instruction it casts an interesting light on the "true" value.
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The Acrisol/Paleudult and the Nitosol/Palehumult have both been desig-
nated "oxic" at subgroup level with the requirement that the CEC-clay <24 me/
100 g (by the NH,OAc method). If the present B horizon is taken to have
ferralic/oxic properties, then the Paleudult would not be designated as such
by no fewer than 10 laboratories (Table 2.1, CEC of the clay, soil 2) and
the Palehumult by 6 laboratories (same Table, soil 7). Obviously, the original
designation "oxic" was subjective in itself and may well be wrong, the
discussion only focusses attention to the consequence of the variability in
the data.

The Acrisol (soil 1 and 2) and the Nitosol (soil 6 and 7) are both Ultisols
with the requirement for an argillic horizon. In case of the Acrisol, only one
laboratory does not differentiate between the clay contents of the A and the B
horizon to this end (Table 2.1, clay content, lab. 1). In case of the Nitosol,
only two laboratories (14 and 15) do not measure a sufficient clay increase
(in fact, all three labs measure a lower clay content in the B horizon). How-
ever, several laboratories (2, 5, 7, 12, 18, 20) measured only 9% difference
in clay content, just over the required minimum of 8%. Another 4 labs measured
an increase of 107 or 117. Considering the probability of an appreciable error
in the clay determination (over 10% relative, see Table 5.2 and next section)
in this case there can be quite some uncertainty on the reliability of data
and chance plays a big role. Alternatively, this implies that by request of the
person who classified the soil in the field, repeated analysis could well

produce different data legitimately better suiting his classification.

3.4 Standardization aspects and prospects

From the large variability in data emerging in Table 5, the important
question arises as to what in practice, after standardization, may be expected
from soil analysis with respect to soil criteria. For a maximum result of
standardization and optimization we shall have to discover the sources of
error or deviation. Standardization of methods may greatly reduce the method
bias, while interlaboratory cross-checking may reduce both method bias and
laboratory bias. The sampling error, in the field and in the lab, which has an
uncertain magnitude may be hard to reduce.

Looking at Table 5.1, for CEC the variability in accuracy (columm "mean")
may be reduced to + 107 or somewhat better and in precision (colummn "95% conf.

int.") to about the same so that maximum variability is still no better than
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+18 to +207. An interlaboratory exchange program in the USA of seven labs,
probably all using the same methods (USDA-SCS), on ten soils yielded similar
results: 9.0% error in accuracy and 8.87 error in precision (Crounce, 1980).
For the clay determination (Table 5.2) these figures can probably be better
e.g. * 5% accuracy and + 6% precision totalling to + 117 variability. In the
USA program these figures are + 4.5% accuracy and + 9.17 precision respectively.
The CEC-clay determination shows a more gloomy prospect (Table 5.3).
Although in individual cases under favourable conditions an overall variability
of + 157 or somewhat better could be realized, on basis of the present results
it is more realistic to estimate that standardization will result in a varia-
bility of + 107 + 157 (accuracy and precision) totalling to + 257! This would
imply that the 16 me/100 g CEC-clay limit for the oxic horizon should have a
"flexibility" of 12~20 me/100 g and the 24 me/100 g limit of 18-30 me/100 g.

At least half of the laboratories employ the NH,OAc pH 7 method to deter-
mine the CEC (see mext section). Therefore, this method could be a serious
candidate to be proposed as a "standard" method (no proposal is dome at this
stage). The relatively large number of data produced with this method allow
an insight in the variability of results obtained with one method. The
- following table is directly taken from Table 5.1 and gives the relative per-

formances of the labs using the NH,OAc method on all soils.

Lab. % dev. 957 conf. Lab. %z dev. 957 conf.
1 -14.3 * 8.6 13 29.4 *12.3
5 2.0 + 8.8 14 21.5 +13.4
6 - 7.9 + 9.5 17 4.5 + 9.3
8 -12.2 +12.2 18 24.6 +22.5

11 1.0 + 7.0 19 0.5 +10.1

These figures show a considerable variability and analysis of variance
gave an F-ratio of 8.9 meaning that the results are very significantly dif-
ferent at 17 level. This illustrates that standardization should in any case

be done into detail.
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3.5 Analytical procedures

As was expected, a variety of methods was employed by the laboratories to
determine the CEC and the particle size distribution (see Appendix 1). Also
when the "same" method was used, details often varied e.g. shaking time,
leaching time. This strongly hampers the possibility of statistical treatment
of data for significance of procedures. Since the collection of data do not
result from an experiment with proper factor design, possible interactionms
of treatments are hard or impossible to analyze. Yet, an attempt was made to
single out some of the most important method differences. The analyses of

variance to test these factors are presented in Table 6.

cEC

Six different CEC methods or groups of methods were compared (see Table
6.1). Analysis of variance of the direct mean values indicated no significant
differences between the methods (upper print-out) due to the large differences
between soils (cf. Section 3.2, p. 7). However, after elimination of soil
influence by using % deviations from the mean values of each soil the methods
appeared to be very significantly different (bottom print-out). In the column
"mean" can be seen that the compulsive exchange method yields much lower CEC
values than the other methods (447 below the mean) while the effective CEC
method (ECEC) also yields relatively low values (-147). The CaCl; pH 7 method
yields the highest values (+10%7). It is no surprise that the NH,0Ac pH 7 method
yields results near to the mean since the majority of data was produced with

this method.

In Table 6.2 both the ECEC and compulsive exchange methods were individ-
ually tested against the other methods and both proved to give very signifi-
cantly lower results than the other methods. It should be noted that of these

methods the data of only one laboratory each was availablel.

!The NaOAc pH 8.2 method was employed by one lab (3) on all soils and by

another (12) on three soils. Since the results deviated only slightly from

the mean (-7%, a positive deviation was expected) this method was taken up in the
group "other methods"

TT
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CLAY CONTENT

In the particle size analysis several important pretreatments were applied

by part of the laboratories and omitted by other,

The H20, treatment is omitted by about one fourth of the laboratories.
Analysis of variance (Table 6.3) shows no significant effect of this treatment.
In fact, omitting it seems to have a positive effect. This casts doubt on the

results and strongly suggests interaction with other effects.

Also one fourth of the laboratories employ the decantation method to
separate silt and clay from sand rather than use a steve. With this method
less clay seemed to be found but the difference is statistically not signifi-
cant (Table 6.3).

Pretreatment to remove carbonate is routinely applied on all soils (also
when carbonate is absent) by about one third of the laboratories. Two different
Teagents are used viz. the NaOAc pH 5 buffer and the HC1 pH 3 solution. Table
6.4 shows that all practices yield significantly different results. The mildly
acid acetate buffer clearly gives the highest clay yield, whereas the HC1
treatment yields less clay than when no treatment is given. Either an unresolved
interaction plays a role or it must be concluded that clay is being dissolved
by HCl. The same analysis of variance was also carried out without the data
for the Andosol since dispersion of these samples is very difficult (in fact,
such samples should not be dried at all prior to analysis). In this case, the
acetate buffer still gives significantly higher clay contents while the HC1
and no-treatment give about the same results. Apparently, clay in Andosol is

most susceptible to acid attack.

Three different types of physical dispersion are employed viz. shaking
by hand, mechanical shaking and ultrasonic treatment, with the majority using
mechanical shaking. Statistical analysis (Table 6.5) indicates no significant
differences but the ultrasonic treatment appears to give some 107 higher clay

contents.

Finally, three methods of clay determination can be distinguished: the
pipette method (employed by 15 labs), the hydrometer (4 labs) and the sedimen-
tometer (I lab). Table 6.6 indicates that the hydrometer gives some 10% higher
results than the pipette method (not statistically significant) whereas the
sedimentometer gives significantly higher results (+407).



_]4_

4. CONCLUSIONS

The results obtained in this pilot round of a laboratory methods and
data exchange program show that widely variable analytical results are obtained.
Thus. if quantitative taxonomic systems for soil classification such as the
FAO system or Soil Taxonomy are to be used globally, methods of soil analysis
have to be standardized in detail. The present results indicate that such
standardization is feasible but that probably relatively high minimum levels
of variability have to be reckoned with. Consequentiy, taxonomic criteria
for which these analyses are to be carried out have to be implemented flexibly.
From the present study such minimum levels can be estimated at (relative
figures): * 20% for CEC, * 11% for clay content and # 25% for CEC of the clay

fraction.

5. RECOMMENDATIONS

Recommendations as to the choice of methods and details of procedures
cannot be made at this stage. Such a choice has not only purely techmical
but also historical implications. A laboratory, quite satisfied with the
procedure that has been in use for many years, might not be readily prepared
to adapt. Further testing and correlation of methods by more laboratories
seems to be the next step to take. The program also needs to be extended
to other soil parameters such as base saturation, water dispersable clay
and other. Also, the present set of "reference'" samples could be improved
and perhaps extended to 15 or so. The dried Ando samples, although yielding
useful information, appeared not to be representative for the present purpose.
Interesting would be to include some "boundary" samples e.g. between Oxisol
and Ultisol and between Alfisol and Ultisol.

In any case, if work of this type is to have any practical application
and implementation, some policy making committee should be set up.

Suggestions for improvement and extension of the program are invited.
REFERENCES
Cronce, R. (1980) Northeast soil characterization study. Mimeographed report,

3 November 1980, the Pennsylvania State University, Soil Characterization

Laboratory, Univ. Park, Penn. USA.

T -



- 15 -

Gillman, G.P. (1979) A proposed method for the measurement of exchange prop-
erties of highly weathered soils. Austr. J. Soil Res. 17:129-139.
Nie, N.H. et al. (1975) Statistical package for the social sciences, 2nd

ed. Mc. Graw Hill.

ACKNOWLEDGEMENTS

The author is greatly indebted to Mrs. C.H.M. Duykers-van der Linden for
assistance in the compilation of the data, and also to Dr. P.A. Burrough and
Mr. E.R. Jordens of the Agricultural University, Wageningen, for their indis-
pensable help in the statistical treatment of data and running the computer

programs.



Wi Wv i









TABLE 1. Description of the reference samples.

No. Location

Busia, Kenya

Magarini, Kenya

5. Bura-east, Kenya

Nairobi, Kenya

Kijabe, Kenya

10. Randwijk,
Netherlands

unspecified

Horizon Depth (cm)

Classification

Ap
Bt2

Ap
Bt2

*

0- 15
50~ 70

0- 22
80~-120

0- 20

0- 18
65-115

0- 17
75=105

60-110

Oxic Pale(?)udult/ferric Acrisol,
petric phase

Typic Eutrustox/rhodic Ferralsol

Typic Natrargid/orthic Solonetz

Orthoxic Palehumult/Humic Nitosol

Udic Eutrandept/mollic Andosol

Typic Fluvaquent/calcaric Fluvisol



3 Mw




TABLE 2.1

Analytical results and % deviation from the mean per soil.

Results (me/100g)

CEC

% Deviation

Acrisol Ferralsol Solonetz Nitosol Andosol Fluvisol
S 2 s w sl 7 ls 10 Lz 03 4 0 s | 6 71 8 9110 |wuean
1 4.9 6.5 2.1 2.8| 20.1] 17.3 12.0] 44.3 20.3 6.4 =2 =3 =16 =7 | -6 | =9 =15 ! -1 -29 | ~40 | -14
2 3.4 3.4 1.3 2.1718.9] 8.9 8.3, 13.7 9.5! 7.0] 32 -49 P48 =30 | =12 | =53 -42 | =74 -67 | ~35 | -44
3 2.9 7.21 2.2 2.8(17.223.2 12.5{49.5 26.0] 11.4] -42 7 P=12 -7 [=20 | 21 -12 | -6 -9 7| -7
4 5.6 6.5| 3.0 3.0 25.3] 18.3 12.4] 43.3 25.11 12.5 12 -3 20 o 18 | =4 =13 | -i8 =13 17 2
5 4.9 6,64 2.5 3,1]22.3119.7 13.5/70.5 28.91 9.0 -2 -1 0 3 4 3 =51 33 1 1-16 2
6 4.7 6.31 2.0 2.4 22.5]18.4 12.3]63.4 25.91 8.0 -6 -6 | =20 =20 51 -4 =13 | 20 -10 |[-25 | -g
7 2.8 4.4 1.l 13 05.5 1601 11,6 57.1 27.1) 6.5| -44 -34 {-56 =57 | =28 | -16 -18 8 -6 | -39 |-29
3 4.5 5.8§ 2.0 2.4]20.7|17.8 12.1]355.5 25.2 ( 7.81 <10 -13 |-20 20 | -3 | -7 -15 5 ~12 | =27 }|-12
9 3.4 490 1.8 2.0 26,7 9.6 8.1 12.2 14.427.1] =32 ~27 |-28 =33 15 | =50 =43 { =77 ~50 | 153 |-17
10 6.0 7.01 3.0 3.0{24.0]22.6 13.0]62.0 31.0]12.0 2 4 120 0 12 18 -8 ! 17 8 12 | 10
11 4.9 6.9 2.3 2.8]|22.7/20.3 13.7]65.1 29.8! 9.5 -2 3 | -8 -7 6 6 =4 | 23 4 |-11 1
12 5.4 7.6 2.7 4.9023.2025.6 22.4062.0 44.8] 11.4 8 13 8 63 8 | 3 s8 17 56 7 | 27
i3 7.2 8.4 3.7 3.9 22,0 24.3 19.7(72.9 41.1 10.4 44 25 48 30 3 27 39 38 43 -3 29
14 6.5 8.11 3.6 4.2]23.1!23.7 18.7]54.1 37.6!| 8.9 30 21 44 40 8 | 26 32 2 31 |-17 | 22
15 5.8 4.5] 2.0 1.5|24.0|11.4 8.443.6 17.3)20.6 16 -33 |-20 -50 12 | -40 =41 | ~18 =40 | 93 |~-i2
16 5.0 6.5] 2.9 3.3]19.4]20.1 16.3|42.9 32.6] 8.2 0 -3 16 10 | -9 5 15 | =19 14 |-23 [o0.6
17 5.3 8.8} 2.9 2.9 18.5/19.8 15.0|50.1 30.4| 9.4 6 31 16 =3 |-14 & 6 5 6 [-12 5
18 5.4 8.8 2.8 4.3|20.2|24.2 22.5{67.3 51.0| 7.3 8 31 12 43 | <6 | 27 58 ! 27 78 |-32 | 25
19 4.9 6.51 2.3 2.7/22.8,18.3 12.6]71.7 26.3|11.6 =2 -3 | -8 =10 | 7| -4 -1 36 -8 8 (0.5
20 6.4 8.6 3.3 4.6]21.7122.2 19.1[57.1 29.8| 9.9 28 28 | 32 53 1 16 35 8 4 | -7 20
Mean 5.0 6.7 2.5 3.0(21.4]19.1 14.2]52.9 28.7]10.7
wt7 CLAY CONTENT 7 Deviation
So1L
£Z§\\\ 1 20 3 4| 5| 6 7] 3 9 | 10 ' 20 3 4| 5| 6 71 8 91 10/ Mem
1] 14 13 7 24| 28 | 34 47 4 10 15 79 =50 1 =54 =34 [ -4 [-49 -39 | -79 <38 | <12 -37
2 14 25 17 36 | 26 | 76 85 | 27 10 16 =9 -3 13 0 |-n I5 10 | 44 -38 | -6 2
3120 30 16 38| 36 | 74 g4 16 24 | 24 30 16 -7 5| 23 129 [ =14 48 | 41 | 16
4 16 28 { 16 37 29 | 74 g5 16 31 18 4 9 6 2 1 1210 | -14 91 6] 13
5 | 21 31 17 37| 32 | 81 90 | 39 36 | 26 36 20 13 2 10 ! 23 16 | 109 122 | 53 | 40
6 14 26 15 36 | 29 | 72 82 | 29 7 17 9 b -1 0 | o 9 5 7 -57 0] -5
7 16 28 17 40 | 3 79 88 | 26 13 18 4 9 13 1 6 20 14 | 39 -20 6 | 10
8 | 17 27 1739 | 31 | 66 82 | 16 2 115 105 13 8 6 0 6 {-14 -88 |-~12 | -7
9 1 14 26 | 16 34| 30 | s2 76 6 8 | 18 A R B B 31 -6 -2 |-88 -51 6 | -14
10113 23 | 10 34| 25 | 55 70 | 1 14 | 15 TI6 b =36 -6 i a14 [ <17 =9 | -41 -14 ~12 | -17
11 14 25 17 39 28 72 85 16 7 16 -9 -3 138 | -4 9 10 |-14 =57 | -6 | -5
12019 30 | 19 40 | 31 |80 8 | 55 s9 | 20 23 16 | 26 1 6 | 21 15 1194 264 | 18 | 59
13112 25 | 15 36 | 28 | 29 3 8 3 7 22 =3 1 =l 0 | -4 |-56 -18 |-57 -g] |-sg -30
14 16 28 18 40 30 52 51 28 23 18 & 9 19 11 3 =21 =34 50 42 6 e
15012 24 412 25 | 26 | 47 46 8 5 012 T2 =7 =21 =31 |-11 |-29 -40 |-57 -69 -29 |-32
16 17 27 18 38 | 30 {66 76 | 25 21 i 18 10 5 119 5 3 0 -2 | 3% 30 6 | 11
17 16 25 14 36 | 27 | 74 g9 18 26 | 20 4 =3 1 -7 o | -8 12 15 | -4 60 18 9
18 | 15 26 o 34 | 31 78 87 1 10 | 20 =3 1 | -7 - 6 18 13 |-95 -38 18 | -9
19 13 23 15 38 | 25 | 73 gs 18 6 | 14 =16 <11 -1 5 oy 10 10 | -4 -63 |[-18 |-10
20 15 26 16 41 30 77 86 16 9 14 =31 6 14 3 16 11 =14 -44 |-18 | -3
Mean | 15.4 25.8 15.1 136.1] 29.2 66.1 77.3| 18.7 16.2| 17.
me/100g CEC of the CLAY % Deviation
SOTL
LAB I 2 3 4 5 6 7 8 9| 10 12 3 4 5 6 7 8 9 10 | Mean
| 35 50 | 30 12 | 72 | 51 26 1108 203| 43 4 8 1 75 40 | -3 | 62 34 | 62 -40 | -38 | 28
2 | 2 14 8 6 | 73 12 10 S 95i 44 =28 -49 | =56 =30 | -2 | ~63 -49 | ~83 -72 | -36 -48
3 15 24 | 16 7 | 48 | 31 15 309  108] 48 =57 =10 | -8 -11 | -38 0 =22 | =55 =68 | =31 | -30
4 | 35 23 19 8 | 87 | 25 15 271 81! 69 4 =13 10 -3 17 | <21 =23 | =60 -76 1 | -16
5 123 21 15 8 | 70 | 24 15 181 80| 35 W31=20 4 =14 ) -6 | -23 =21 | =74 -76 | =50 | -31
6 | 3 24 13 7 0178 26° 15 317 370| 47 0 -9 | -22 =20 41 =19 =21 |-54 10 | ~31 | -16
7 18 16 7 3 15 | 20 13 220 209| 36 T48 -4l | ~62 -62 | ~33 | ~35 31 | <68 -38 | -47 | ~46
8 | 27 22 12 6 | 67 | 27 15 347 1260] 52 =21 =19 [ =31 =26 | =10 | =14 =22 | -49 274 | -24 6
9 | 24 19 13 6 | 82 16 11 203 180|151 -28 -29 | -25 -29 1L} =51 =44 =70 =47 | 119 | -19
10 | 46 30 | 30 9 | 96 | 41 29 564 221 80 38 14 1 75 6 | 29 | 31 -2 |18 =34 17 15
11 35 28 14 7 81 28 16 407 4271 59 4 4 | =21 =14 9 | <10 -15 [ -40 26 ! -13 -7
12 | 28 25 14 12 175 | 32 25 113 76/ 57 =15 -5 i -17 47 ] 232 | -84 =77 | -17 |-13
13 | 60 34 | 25 11 79 | 84 31 911 1370149 7926 | 44 29 6 | 167 64 | 33 307 | 117 | 87
14 41 29 20 11 77 46 37 193 164 49 21 9 17 26 4 45 93 [ =-72 -51 | -28 6
15 | 48 19 17 6 | 92 | 2 18 545 3461172 46 =29 | -3 -28 | 24 [-23 -4 [-20 3 | 150 1
16 | 29 24 16 9 ! 65 | 31 21 172 155] 46 “120=9 | =6 4 <13 [ -3 12 | =75 =54 | -34 -19
17 [ 33 35 | 21 8 |69 | 27 17 278 117 47 P32 2t -3 1 -8 <15 -1 | -59 =65 | -32 | -14
18 {36 34 | 20 13 65 | 31 26 | 6730 5:0] 37 727 117051 -2 | -1 36 |884 s1 | -47 | 101
19 38 28 15 7 91 25 15 398 438 83 12 7 =11 =15 23 1 -20 -22 |-42 30 21 =2
20 | 43 33 | 2 i1 72 129 22 357 331 71 2725 120 36 | -3 | -8 17 |-48 =2 3 6
Mean | 33.6 26.61 17.2  8.3| 74.4| 31.4 19,0/ 683 337 68.6
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A-3

TABLE 2.2 Analytical results (cont'd).
SILT 1 CONTENT (2-2Q pm)

wt? % Deviation
Acrisol Ferralsol Solonetz Nitosol Andosol Fluvisol

~.501L ; | |

LAR | 2] 3 40 51 s 7 8 9 1 10 ! 2F3 4}5i6 7 89'10 Mean
L1928 5.0 7,401 29 24 o33 g 4 52 1157 283 1 -6 | 47 95 | -20 -26 { -6 | s8
2 17 17 0.9 1.3.9 12 7 . 34 33 21 =7 =8 =54 =33 | =22 ' =39 -43 | ~y2 =28 E -6 | =25
3 ? i I ; i k
4 : ; ' | ! : ‘ !

5 16 16 . 1.0 1.0, 9 9 4 .38 50 23 =13 =13 | -49 -48 1 22 | -54 68 | -2 13 31 -25
6 1920 ¢ 2.0 2.5°13 ' i8 12148 49 22 4 81 3 30 13 -9 =3 , 25 11 | =2 8
7 19 19 0.7 0.7:11 1 6 45 52 .23 4 3 T-64 <66 | -4 | -4 -51 37 47 1 1| -8
8 117 16 0.1 0.3 11 20 11 50 31 g <7 =13 1-95 -85 | -4 | 2 -1t ' 30 =30 : 7| -2
9 | ' % E 5 | -21
10 18 18 6.5 3.5113 : 26 IS 140 39 2 -2 -2 ;23 81 % 13| 32 22 & -12 i -6 36
b1 18 18 0.4 1.2 11 ;16 8 47 4122 =2 =2 ;=79 =38 . =4 ! =19 =35 22 -7} -2 -7
12 15 16 1.3 1.4 112 P9 5 725 27 122 -18 =13 ! -33 =28 5 i =54 =59 =35 -39 =21 -28
13 20 19 1.6 .8 .12 52 26 64 73 30 9 3 36 -7 ¢ 5 164 111 : 66 65 @ 34 48
14 19 18 1.5 1.5i10 | 27 26 41 42 22 4 =2 | =23 =22 {-13 { 37 111 | 6 =5 -2 9
15 | | | |
I | | | | | |
17 i Lo | ; x
18 21 19 1} 2.0 1.0 2 12 7 2 5123 15 3 I 3 =48 ' 5 l-zg =43 1-95 15 | 3| -8
19120 16 13 1515 15 9 |37 55 17 9 ~13 |-33 =22 | 31 |-24 -27 | & 24 |-24 | -g
20 ‘ r : ]
|
Mean | 18.3 18.51 1.9 1.9 |11.5] 19.7° 12.3] 38,6 44.3 | 22.4
SILT 2 CONTENT (2-50 pm)
wt? . Z Deviation
oy, 30405 16 708 9 | 10 ' 2013 4| 5| 6 70 8 9|10 |Mean
]
1 ? )
2 ‘ .
3 24 24 2.0 2.0} 4 |12 8 40 36 28 =22 =15 | -22 =31 | =69 | -48 -48 | -30 =40 -39 | ~36
4 133 3] 3.0 10414 | 20 11 71 57 | 51 7 10 18 =65 10 [ -13 -28 | 25 -5 12 | -3
5 |26 23 1.0 2.0;10 | 12 6 | 43 56 ! 42 “16 =19 | =61 =31 | -21 | ~48 ~61 | ~14 -7 | -8 | -28
6 | 32 30 3.0 3.0014 | 22 15 {62 75 | 48 4 6 18 4 10 | =& =2 9 25 5 8
7 |32 29 0.9 0.9{13 | 15 9 157 78 | 46 4 3 | -65 -69 2 | =35 =41 0 30 1 17
8 | . ;
9 30 22 2.0 4.0 8 | 16 8 j 40 40 42 =3 -22 1 -22 39 | -37 | -30 -48 | -30 =33 -8 | ~19
10 |36 29 7.0 431146 ! 30 17150 56 | 45 10 3 1175 50 101 30 12 [-12 -7 =2 27
11 30 28 0.8 2.0013 | 20 11 6l 54 | 44 -3 -1 | -69 -31 2 | -13 -28 7 =10 | =4 |-15
12 |30 29 2.2 2.1016 | 13 8 | 36 34 | 49 =3 3 =14 =27 1 26 | -43 -48 | =37 -43 7 | -18
13 33 30 3.4 2.6 113 1 63 36 | 78 88 53 7006 ) 3 -10 ] 2 {174 136 37 47 | 16 45
14 | 3 27 2.0 2.0 113 |34 37 53 57 |47 b4 1-22 =31 7 2| 48 143 | -7 -5 3 13
15 {33 30 4.0 16 17 142 35 |50 33 !4 7 6 ' 37 456 | 34 | 83 130 | -12 -45 1 72
16 | 28 28 1.5 14412 |24 20 {52 67 140 =9 =1 [ -4t =51 | -6 4 31 1 =9 12 |-13 | -8
17 30 32 1.0 1.0 |13 ; 18 7 167 62 53 =3 13 | -61 -65 2 | -22 -54 18 3 16 | -15
18 135 30 2.8 2.4 016 115 10 173 69 | 49 14 6 10 -17 10 /=35 =34 | 28 15 7 10.5
19 | 31 30 5.9 2.6 |15 | 19 10 | 61 76 | 45 16 [ 132 -44 18 | -17 -34 70027 | -2 9
20 31 28 0.8 0.6 {13 |16 11 69 83 | 49 I -1 1-69 =79 2 | -30 -28 21 38 7 | -4
Mean | 30.8 28.21 2.5 2.9 [12.7] 23.0 1s5.2] 57.0 60.1 45.7
SILT 1 / CLAY ratio
Ratio % Deviation
SOTL .

LAB ! 2 3 4 5 6 7 [ 8 9 1 10 12 34 ]S 6 7 8 9 | 10 |Mean
1 6 2.15| 0.71 0.31] 0.39] 0.85 o.snl 7.75 3,30 1.40 9 173 | 316 406 | =2 | 109 170 | 167 -49 | =7 | 129
2 1.21 8| 0.05 0.04} 0.35] 0.16 0.08; 1.26 3,30 1.3t =2 -14 | =69 =41 !-14 =61 =56 | =57 =49 | -13 | -33
3 1
4 i | .
> | 0.76 0.521 0.06 0.03| 0.28; 0.11 0.04; 0.97 1.39 0.88| -39 -35 | -66 =56 | =30 | =73 =77 | ~66 ~79 | ~41 | -56
6 1.36 0.770 0.13 0.07/ 0.45{ 0.25 0.15/ 2.40 7.00 | 1.29 9 -3 1-22 14 11 1 -39 =23 | =17 8 |-14 | =7
7 1.19°0.681 0.04 0.02]0.35' 0.14 0.07! 1.73 4.00(1.28| -4 =14 |1 =76 =71 | =12 | -66 =64 | -40 ~38 =15 | ~40
8 1.00 0.59 0.01 0.01/0.35/ 0.30 0.13: 3.13 15.5 |1.60 -19 =25 | -97 -87 =12 -26 -29 8 140 | 7 | -14
9 ; : i ‘ ! : i !

10 1.38 0.781 0.65 0.10] 0.52] 0.47 0.21 | 3.64 2.79 | 1.40 12 -1 ;278 69 29! 16 13 ; 25 =57 L =7 | 38
1 1.29 0.72} 0.02 0.03| 0.391 0.22 0.09! 2.94 5.86 i 1.38 4 -9 0 -86 -49 @ -2 | =45 =50 1 -9 | -8 | -2
121 0.79 0.53; 0.07 0.04 0.39! 0.i1 0.06] 0.45 0.46 [1.10f =36 =32 | =60 -43 ; <4 1 =72 -70 | -84 -93 [ =27 | -52
13 .67 0.76 0.17 0.050.43! 1.79 0.4l | 8.00 24.3 [ 4.29 3 =4 1 1 =181 70340 118 ! 175 277 [ 185 {1
14 1.19 0.641 0.08 0.04]0.33° 0.52 0.51| 1.46 1.83 11.22 =4 =19 , =52 =38 {-~17 | 28 169 | -50 -72 =19 | -7
15 | : i i | \

16 J l | [ j e ‘

17 | | , ! o

18 1.40 0.73| 0.14 0.03 o.39§ 0.15 0.082.00 5.10 [1.15 13 -7 !-17 -52 f =4 | =62 =57 | =31 =21 [-23 |-26
19 1.54 0.70( 0.09 0.04 0.60; 0.21 0.11’2.06 9.17 i1.21 26 -12 [ -50 -35 | 49 | =50 -44 | -29 42 19 | -12
20 | |
Mean | 1.24 0.79] 0.17 0.06 1 0.40| 0.41 0.19]2.91 6.46 [1.50
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TABLE 2.3 Analytical results (cont'd).

A-4

. SILT 2 CLAY ratio . L.
. Ratio / % Deviation
Acrisol Ferralsol Solonetz Nitosol Andosol Fluvisol
SOIL | | ,
a3 1 24 3 1o { 6 7] 8 9 10 12 34 s s 7 8 9| 10 |Mean
i ' i ; | | ;
; | o | "

3| 1.20 0.80 0.14 0.05; 0.11]0.16 0.10° 2,50 1.50° 1.17| =42 =26 | =22 =42 =75 | =62 =59 | -68 -77 | -60 |-53
412,06 1.11; 0.19 0.03) 0.480.27 0.13! 4.44 1.84: 2.83 0 3 2 =70 | 9 | =37 <4b | -4k =72 | -3 |-26
3 | 1,26 0.741 0,06 0.05] 0.31.0.15 0.07¢ 1.26 1.56: 1.62| <40 =31 ' =68 =40 [ =29 . =66 =71 | -84 =76 | =45 |~55
6 | 2.29 1.15 0.20 0.08 0.48:0.31 0.18} 3.10 10.7 £ 2.82 17 9 -8 | 9 =29 -20 [-61 63 | -3 | -2
7 | 2.00 1.04: 0.05 0.02!0.4210.19 0.10! 2.19 6.00' 2.56 T3 A ST =75 0 -5 156 =55 (=72 -9 | -12 | -36
8 . : i H : |
9 | 2.14 0.85° 0.14 0.12]0.27 | 0.26 0.11] 6.67 5.00° 2.33 4 =21 ©-22 30 ! -40 | -40 =54 | -15 -24 | -20 |-20
10 1 2.62 1.26; 0.70 0.13} 0.56,0.55 0.24] 4,55 4.00: 3.00 2717 i 282 39 ¢ 26 | 27 6 | =42 -39 3] 35
{1} 2.14 1.12.0.05 0.05!0.46;0.28 0.13| 3.81 7.71: 2,75 b 4 1-74 =43 1 51 -35 ~a4 [os1 17 | - |22
[2 | 1.58 0.9770.12 0.05{0.5210.16 0.09' 0.65 0.58 2.45 =23 -10 | <-37 -42 ' 1o ~62 =61 | =92 =91 ! =i6 |=-42

131275 1.20:0.23 0.07) 0.46 {2.17 0.57] 9.75 29.3 | 7.57 36011 26 =200 S 1405 149 | 24 347 | 160 | 114
[4 | 1.94 0.96, 0.11 0.050.43:0.65 0.73| 1.89 2.481 2.61 <6 -10 | =39 =45 | -2 | 52 216 |-76 -62 |-10 2
15 1 2.75 1.25 0.33 0.64|0.650.89 0.76! 6.25 6.60 3.83 34 16 | B2 606 | 48 | 108 231 |-20 0 TR A
16 | 1.65 1.04:0.08 0.04|0.40 0.36 0.26i 2.08 3.19: 2.22| =20 =4 | =55 =59 (S10 =15 15 1 -74 =51 | =24 | =20
171 1.88 1.2810.07 0.03]0.48 !0.24 0.08] 3.72 2.38' 2.65 =9 19 | =61 =69 ! 9 | -43 -66 | =53 -64 | -9 |-35
18 | 2.33 i.150.20 0.0710.4510.19 0.11(73.0 6.901 2.45 13 7 9 =22 | 2 | =55 -50 (829 5 |-16 | 72
1901 2.38 1.30 0.39 0.04{0.60 {0.26 0.12] 3.39 12.7 | 3.21 16 21 | 114 =54 I 35 139 =49 | -57 93 | 10 9
20| 2.07 1.0810.05 0.01]0.43 |0.21 o.xs] 4.31 9.22! 3.50 0 0 | =73 =84 | =2 [-52 =44 | =45 40 | 20 |-24
Mean| 2.06 1.08] 0.18 0.09] 0.44 Io.43 0.23] 7.86 6.57| 2.92
SAND | CONTENT (20-2000 pm)
wt? Z Deviation
~SOIL
me | ! 2 R |5 ¢ 718 9 jio L 2 3 4| S| 6 7| 8 9 10 |Mean

1 |67 59 | 8 69 | 61 | 38 30 | 64 58 | 64 15 6 11 31157 202 | 63 48 5 ] 50
2 |69 57 182 63 |65 | 12 8 ! 39 57 163 & 2| - 10 =19 =19 | -1 45 4 3
] |
5 |62 53 18 62 ! 59 | 10 6 .23 14 |5 6 =5 | =1 0 | -1 |-32 -40 | ~41 -64 | -16 | -21
6 (67 55 18 62 |59 | 1 7 132 44 |6l 1 =2 0 0 | -1 |=-26 -29 | ~19 12 0| -6
7 166 5S4 182 60 ,58 | 10 7 029 35 |59 0 =4 ¢ =1 =3 | =2 ' -32 =29 |26 -ff | =3 | -11
8 166 57 82 61 |57 | 14 7 13 671 |l 0 2§ -1 -1 | -4 =5 =29 |-14 70 0 2
9 : :

10 {68 56 {83 61 !'s57 | 1] 6 131 31 e 3 0 0 =1 | =4 | =26 =40 | ~21 -21 2 | -1t
11 168 56 |8 61 ‘61 | 13 7 138 53 62 3.0 0 -1 3| -12 -29 | -3 35 2 0.2
12 166 54 |8 59 57 | 11 6 | 21 14 |58 0 -4 1 =3 =5 | <4 | =26 -40 | -47 -64 | -5 | -20
13168 56 |83 62 ;60 | 19 11 |27 26 |63 3 0 0 0 Pl 29 11 !-31 -39 4 | -2
14 164 55 |8 59 ;60 | 21 22 31 36 | 60 3 =2 | =2 -5 0 1| 42 122 |-21 g | - 12
15 i I ‘
16 , I ;
17 | |
18 164 55 | 8 65 |57 | 10 6 | 97 39 57 ) TS | =4 | =32 ~40 | 147 =1 | -¢ 7
19 167 61 |8 61 |60 | 12 6 | 45 39 |69 1s 1 - 1] =19 40 | 14 = 16 | -2
20 | !

Mean |66.3 56.0| 82.8 61.9! 59.3| 11.8 9.9 39.3 39.3] 60.7

SAND 2 CONTENT (50-2000 pm)
wt7 % Deviation

SOIL

3 1 2 3 4 5 6 7] 8 9 | 10 12 34 5 6 7 8 9] 10 |Mean

1 ? i

2 ! :

3156 46 {82 60 |60 |14 8 | 4 40 4 4 2 0 - 41 53 27 | 92 87| 30 | 30
4 51 41 81 62 57 ) 6 4 13 12 . 31 =5 =9 -1 3 =l =35 =36 | -43 <44 | -16 {-19

515 46 |8 61 |38 7 4 12 8 | 32 -1 2 0 1 0 | =24 =36 |-48 =63 | -13 |-18

6 | 54 45 182 61 |57 7 4 119 18 | 35 1 - O 1 | =1 | =24 =36 | =17 -16 | -5 |-10

7 | 53 4 |8 59 |36 7 & 17 9 | 36 -1 =3 0 =2 | =3 | <24 =36 |-26 =58 | -2 |-16
8 \ ‘

9 | 56 52 8 62 |62 22 16 | 54 52 ' 40 4 15 2 30 7 140 154 135 143 s | 61
0ol @ogsoe0 yse 7w b o las | a3 o bogo ) ] e =36 | <8 =35 | 3 |-11
11156 47 183 60 |59 8 4 126 40 | 40 4 4 11— | 2 [-13 -3 | s & 8 6
12 | 51 41 |79 59 |54 6 3 10 8 | 32 TSS9 L =4 =2 4 -7 1235 =52 [-5§ -3 | =13 |-25
13 | 54 46 182 61 |38 8 41 14 9 | 40 12 0 11 0 !-13 =36 |-39 -53 g {-13
14152 45 180 58 |57 |14 11 | 20 20 ! 135 A SRR B YR T S DA B 9
15 | 54 46 8 58 |57 |y 19 | 42 62 | 41 20 2 -4 | -1 20 202 |

| ! 83 190 | 11 | 51

16 | 55 45 |81 &1 |59 9 & |23 12 |42 3=t -t 42| 5 L3 ] 0 -44 | 14 | g
17 1 55 43 185 63 |60 8 5 115 12 | 27 3 -5 ‘ 4 4 I 4 f-13 -21 | -35 - - -

1| -35 =44 |-27 |-13

18 | 50 44 |83 64 |55 7 & 126 21 | 32 -7 -3 I6 | =5 1-24 =36 | 13 -2 |-13 | -7

19 | 56 47 |79 60 |60 8 5 | 21 18 | 41 4 4 ‘ -4 - 4 (=13 =21 | -8 -16 11| -

20 | 54 46183 59 |s7 7 4 115 9 | 37 1 2 bo=2 | =1 [-24 -3 |-35 _sg 0 l-15

Hean | 53.6 45.2] 82.0 60.5(57.819.2 6.3 | 22.9 21.4] 36.9




TABLE 3. Analysis of variance of the DATA per SOIL.

These tables give the mean values of all parameters of each soil as obtained
by all laboratories.

Thus, these are the reference values characterizing the soils.

They show that the soils are very significantly different (1% level) for all
parameters. '
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Group

GRPOG1
GRPOO2
GRP0O3
GRPOO4
GRPOOS
GRPO0OS
GRPQO7
GRP0OO8
GRPOO?
GrRPO1O

Total

v

Group

GRPO1
GRPO2
GRPO3
GRPO4
GRPOS
GRPOS
GRPO7
GRPOS
GRPO?
GRP10

Total

TABLE 3.1

Variable: CEC

by Variable,K S0IL

Source
Between groups

Vithin groups

Total
Count Kean
20 4.9950
20 6.6450
20 2.4750
20 3.0000
20 21.4400
20 19.0900
20 14,2100
20 $2.9150
20 28,7050
20 10.7450
200 16.4240 .
ariables CLAY
by Variadble SOIL
Source
Betueen groups
Uithin groups
Total
Count Kean
20 15,4000
20 25.8000
20 15.1000
20 36.1000
20 29,1500
20 46,0300
20 77.3000
20 18.7000
20 14,2000
20 17.0500
200 31,4850

CEC

Analysis of Variance

Sum of squares Kean squares F-ratio F-piob

D.f.
? 43047.5048 4783.2783 105,531 0.0000
190 8411.9410 45.3240
199 31641.4453
Standary Standard
deviation error Nininun Maxinum
1.1745 0.2626 2.8000 7.2000 4.4453
1.5191 0.3397 3.4000 8.8000 5.9540
0.4958 0.1356 1.1000 3.7000 2.1494
0.9760 0.2182 1.3000 4.9000 2.5432
2.5810 0.5771 15.5000 25.3000 20.2321
4.7445 1.0609 8.7000 25,6000 16,8695
4.3032 $.7622 8.1000 22,5060 12,1960
16.7078 . 3.7360 12,2000 72,9000 45.0955
9.8345 2.1991 7.5000 51,0000 24,1023
4.%35748 1.198% 6.4000 27.1000 8.4248
16.1123 1.1393 1.1000 72.9000 14,1773
Tt s e e e P NERAY e e e e m e e e e e
CLAY
Analysis of Variance
D.t. Sua of squares Mean squares F-ratio F-prob.
9 89701.,3059 9964.8340 116.064 0.0000
190 16315.4500 85.8718
199 106017.1400
Standard Standard
deviation error Kininun Naxinua
2.4794 0.5544 12.0000 21.0000 14,2394
3.7340 0.8354 13.0000 31.0000 24,0515
2.8819 0.6444 7.0000 19.0000 13.7512
4.4827 1.0024 24.0000 41,0000 34.0020
2.8611 0.5950 25.0000 36.0000 27.9044
15.13% 3.3853 29.0000 81.0000 38.9644
14,3200 J.2021 46.0000 90.0000 70,5980
12.5577 2.8080 1.0000 35.0000 12.8228
13.9420 3.1178 2.0000 59.0000 ?.6750
4,0972 0.9162 7.0000 26.0000 15.1328
23.0814 1.4321 1.0000 90.0000 28,4646

95X conf int for mean

5.5447
7.3740

13.0652

18.6707

952 conf int for mean

16,5404
27.5483
14.4488
38.1980
30.3954
73.1336
84.0020
24,5772
22.7250
18,9673

34.9034



Group

GRPOY
GRPO2
6RPO3
GRPO4
GRPOS
GRPOS
GRPO7
GRPOS
GRPO?
GRP1O

Total

TABLE 3.2

Variablet CECCLAY
by Variable SOIL

Source

Uithin groups
Total

Count

20
20
20
20
20
20
20
20
20
20

200

Betveen groups

33.5700
26.3700
17,1330
8.3350
74.3800
31.4350
19.0450
483.6730
337.0050
48,4300

129.9800

D.t.

~0

190
199

Standard
deviation

10.8348
8.2201
§.2057
2.5107

12,5382

15.3237
4.9317

1444.2143
360.0313
40.56448

§05.0636

CEC/Clay

Analysis of Variance

Sun of squares
8514517.4904
42246234.8109

50762733.0000

Standard
error

2.4227
1.8381
1.3874
0.5614
2.8030
3.424%
1.5500
323.39838
80.505%
?.0885

35.7134

Kean squares
746279.7400

222348.6000

Hinisun

14,5000
13.5000

§.3000

3.2000
47.8000
11.7000

7.8000
50.7000
75.9000
34.46000

3.2000

F-ratio

4.256

Naxinun

§0.0000
50.0000
30.0000
12,4000
96.0000
83.8000
36.7000
6730.0000
1370.0000
171.7000

4730.0000

F-prob.

0.0000

95% conf int for mean

28.497
22.722¢
14,2506
7.1400
68.5133
24,2633
15.8008
6.8250
168.3031
49.4076

59.5548

to
to
to
to
to
to
to
to
to
to

to

38.6409
30.4171
20.0394

2.5100
80.2467
38.4067
22,2892

1350.5251

303.504¢
87.4524

200.4033

g




TABLE 3.3

Variable: SILTH

by Variable SOIL

Group

GRPO1
GRPO2
GRPO3
GRPO4
GRPOS
GRPOS
GRPO?
GRPOS
GRPOY
GRP1O

Total

by

Group

GRPO1
GRPO2
GRPO3
GRPO4
GRPOS
GRPO&
GRPO7
GRPOB
GRPO?
GRP10

Total

Source
Betueen groups

Vithin groups

Total
Count Nean
13 18.3077
13 18.4613
13 1.9462
13 1.9308
13 11,4413
13 19.46923
13 12,3077
13 38.4134
13 44,3077
13 22.3844
130 18.9415
Variable: SILT2
Variable SOIL
Source
Betueen groups
Within groups
Total
Count Nean
17 30.7647
17 28.2353
17 2.541
17 2.8745
17 12.7059
17 23.0000
17 15.2353
17 57.0000
17 40.0388
17 435.703%9
170 27.8129

D.t.

120
129

Standard
daviation

1.7022
3.1783
1.8455
1.8305
1.6641
11.8489
8.0040
14,4884
12,4926
2.8442

15,1645

SILT 1

Analysis of Variance

Sum of squares
22382.3432
7282,7723

29465.1350

Standard
error

0.4721
0.8815
0.5119
0.5077
0.4415
3.2863
2.2199
4.0739
3.4648
0.7889

1.3300

SILT 2

———

Hean squares
2486.9293

60.4898

Ninimun

13.0000
16,0000
0.1000
0.3000
9.0000
9.0000
4.0000
2.0000
27.0000
17.0000

9.1000

F-ratio

40.978

Haxinua

21.0000
28.0000

6.5000

7.4000
15.0000
32.0000
26.0000
64,0000
73.0000
30.0000

73.0000

F-prab.

0.0000

93 cont int for mean

17.2791
16.5408

0.8309

0.8244
10.4559
12,5321

7.4209
29.731
36,7583
20,4459

16,3101

to
to
to
to
to
to
to
to
to
to

to

19.3343
20.3823

3.0614

3.0349
12,4471
26.8524
17.1445
47.491¢4
31.8549
24,1034

21.5730

Analysis of Variance

D.f. Sun of squares

160

149

Standard
deviation

2.7957
2.79%7
1.76%96
3.5307
3.0345
13.133%
10.5447
12.2882
17,1734
5.8712

21.6223

66138.4228
12872.7295

79011.3530

Standard
error

0.46781
0.6781
0.4292
0.8543
0.7345
3.1854
2.5575
2.9803
4.1652
1.4240

1.4584

Mean squares
7348.7358

80.4544

Nininus

24.0000
22,0000
0.8000
0.5000
4.0000
12.0000
6.0000
36.0000
33.0000
28.0000

0.6000

F-ratio

91.340

Naximum

15.0000
32,0000

7.0000
14,0000
17.0000
43.0000
37.0000
78.0000
88.0000
33.0000

88.0000

F-prob.

0.0000

95X conf int for aean

29.3273
26,7979

1.4372

1.0612
11,1444
16.2472

9.8132
30.6820
§1.22%0
42,6872

24.5392

32.2021
29.6727

3.4569

4,6718
14,2671
29,7528
20.56549
43.3180
48.8887
48.7244

31.0867



TABLE 3.4

Variable: SIICLAY

by Variable SOIL

Group

GRPO1
GRPO2
GRPO3
GRPOA
GRPOS
GRPOS
GRPO?
GRPOS
GRPO?
GRP10

Total

by

Group

GRPO1
GRPO2
GRPOJ
GRPO4
GRPOS
GRPOS
GRPO?7
GRPOS
GRPOY
GRP1O

Total

Source
Betueen groups

Vithia groups

Total
Count Hean
13 1.2408
13 0.7889
13 0.1219
13 0.060¢
13 0.4021
13 0.4072
13 0.18%2
13 2.9047
13 6,4627
13 1.5012
130 1.4132
Variable: SI2CLAY
Variable SOIL
Source
Between groups
Vithin groups
Total
Count Mean
17 2.0594
17 1.0764
17 0.1834
17 0.090?
17 0.4431
17 0.4298
17 0.229%
17 7.85684
1? 4.5691
17 2.9165
170 2.185%

D.t.

120

129

Standard
deviation

0.2650
0.4188
0.2318
0.0781
0.0834
0.4472
0.1718
2.3734
4.6493
0.8340

2.883%

b.f. Sun of squares

160

149

Standard
deviation

0.4393
0.16%90
0.1459
0.1449
0.1262
0.4913
0.2248
14,9330
§.82456
1.353

6.2432

SILT 1/CLAY

ratio

Analysis of Variance

Sum of squares
435.7528
816.9319

1072.4847

Standard
arror

0.0735
0.1162
0.0643
0.0217
0.0231
0.129¢
0.0474
0.45088
1.8497
0.2349

0.2329

fean squares
30.46392

S.t1411

Minimun

0.7619
0.515t
0.005¢9
0.0077
0.2813
0.1
0.0444
0.45435
0.4575
0.8846

0.0059

SILT 2/CLAY ratio

Analysis of Variance

1215.4430
5371.4835

6587.1443

Standard
arvor

0.1114
0.0410
0.0402
0.03351
0.0304
0.1192
0.0550
4.1049
1.6332
0.3282

0.4788

Nean squares

133.0514
33.5730

Kininun

1.2000
0.7419
0.0471
0.0146
0.1111
0.1481
0.0867
0.4654%
0.5763
1.1667

0.0144

F-ratio

?.850

Naximun

1.8667
2.1538
0.7143
0.3083
0.5000
1.7931
0.5106
8.0000
24,3333
4.2857

24,3333

F-ratic

4.023

Naximum

2.7500
1.3043
0.7000
0.46400
0.4538
2.1724
0.7607
73.0000
29.3333
7.5714

73.0000

F-prob.

0.0000

95% cont int for mean

1.0807
0.5358
0.0318
0.0137
0.3517
0.1248
0.0854
1.4713
2.4323
0.98352

0.9128

F-prab.

0.0001

to
to
to
to
to
to
to
to
to
to

to

1.4009
1.0420
0.3119
0.1081
0.4523
0.4895
0.2930
4.3422
10.4929
2.0173

1.9134

5% canf int for mean

1.8233
0.9895
0.098t
0.0162
0.3783
0.1772
0.1130
~0.8494
3.0602
2,2208

1.2402

to
to
to
to
to
to
to
to
to
to

to

2.2956
1.1633
0.2687
0.1432
0.35080
0.4824
0.3463
16.5627
10.0780
3.6122

3.1307

T
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by

Group

GRPO1
GRPO2
GRPO3
GRPOA
GRPOS
GRPOS
GRPO7
GRPOS
GRPOY
GRP10

Total

by

Group

GRPO1
GRPO2
GRPO3
GRPO4
GRPOS
GRPOS
GRPO7
GRPOS
GRPO?
GRP1O

Total

TABLE 3.5

Variables SANDY
Variable SOIL

Source D.t. Sun of squares Near squares F-ratio F-prob.
Betueer groups 9 62302.4924 §922, 4991 V 81.431 0.0000
Vithin groups 120 10201.2308 85.0103
Total 129 72503.7240
Staadard Standard
Count Nean deviation error Hininun Naxinua
13 66,3077 1.9742 0.5473 62,0000 69.0000 65.1147 to
13 56.0000 2.1802 0.59% 33.0000 61.0000 54.6946 to
13 82.8462 1.908t 0.5292 80.0000 88.0000 81,6931 to
13 81.9231 2.6602 0.7378 59.0000 49.0000 60.3155 to
13 59.3077 2.207 0.6343 57.0000 §5.0000 57.92%6 to
13 14,7692 7.7798 2.1577 10.0000 38.0000 10.0679 to
13 ?.9231 7.4438 2.0645 6.,0000 30.0000 5.4248 to
13 39.3077 20,5138 3.4901 21,0000 97.0000 26.7101 to
13 39.3077 16.44640 4.35443 14,0000 §7.0000 29.3586 to
13 80.7492 4.2062 1.14846 31.0000 49.0000 38.2274 to
130 . 49,0462 23.707% 2.0793 6.0000 §7.0000 44,9322 to
e .k T T, S OREUAY -l MR IR
Variable: SAND2 1
Variable SOIL _gﬂ\)_
Analysis of Variance
Source B.t. Sum of squares Nean squares F-ratio F-prob.
Betveen groups 9 92530.2870 10281.1430 199.457 0.0000
Within groups 1460 8239.0388 31.4941
Total 149 100769.3%500 .
Standard Standard
Count Nean deviation error Nininus Naximun
17 33.4471 1.9344 0.4492 50.0000 56.0000 92,6524 to
17 45.2353 2.4882 0.403% 41.0000 52.0000 43.9560 to
12 92.0000 1.6583 0.4022 79.0000 85.0000 91,1474 to
17 60,4704 1.84627 0.4033 58.0000 64,0000 39.4157 to
17 57.7647 2.0472 0.4943 54.0000 62.0000 56,7121 ¢o
17 ?.1745% 4.0963 0.993% 6.0000 22.0000 7.0704 to
17 8.2941 4,640% 1.1303 3.0000 19.0000 3.8979 to
17 22.9412 12,3513 2.9957 10.0000 34,0000 16.5906 to
17 21,4118 16.6623 4.0412 8.0000 62,0000 12.8448 to
17 36,8824 5.13585 1.2511 27.0000 48.0000 34.2301 to
170 39.5824 24,4184 1.8728 3.0000 85.0000 35.8852 to

A-10

SaMo 4

Analysis of Variance

952 cont int for mean

47.5007
57.3054
83.9992
63.5306
40.4898
19.4705
14.4213
31,7033
49.2548
83.3110

33.1401

93X conf int for mean

34.6417
46,5144
82.852¢
61,3255
38.8173
11,2824

8.46903
29.2917
29.9787
39.534¢

43.279%



A-11

TABLE 4. Analvsis of variance of proportional (%) DEVIATIONS from the mean
per seil versus SOILS.

This analysis is not meant to be a test for significance (the mean of devi-
ations = 0 for all soils)* but gives information on the "difficulty" of the
soils. This is expressed by the "noise™ of the deviation distribution: the
lower the standard deviation and standard error, the higher the agreement
between the labs and thus, the "easier" the soil is for that parameter.
Minimum and maximum values and the 95% confidence interval for the mean
further illustrate this.

* . . :
slight errors introduced by rounding off

e |




TABLE 4.1

Variables CEC
by Variable SOIL

A-12

PERC. DIFF. CEC

Analysis of Variance

Source B.t. Sun of squares Hean squares F-ratio F-prob.
Between groups 9 38.4800 §.2978 - 0.005 1.0000
Vithin groups 199 148914, 5002 889.0742
Total 199 168953.2800
Standard Standard . to
Group Caunt Hean deviation error Kinimum Maxinum 95X conf int for
GRPO1 20 -0.1000 23.4900 5.2523 -44,0000 44,0000 -11.0934 to
GRPO2 20 -0.4000 22,5071 3.0327 -49.0000 31.0000 11,1336 +to
GRPO3 20 -1.0000 27.8303 6.2230 -56.0000 48.0000 -14,0250 to
GRPO4 20 -0.1000 32,4484 7.2602 -37.0000 43,0000 -15.2957 to
GRPOS 20 0.0500 12,1112 2.7082 -28,0000 18.0000 -5.4182 to
GRPOS 20 -0.1000 24,7512 5.5345 -53.0000 34.0000 -11.483% to
GRPO? 20 0.1500 30.3788 §.7929 -43.0000 58.0000 ~14.0677 to
GRPQ8 20 0.5500 31,3786 7.0612 -77.0000 38,0000 ~14,2292 teo
GRPO? 20 9.0500 34,3227 7.4748 ~67.0000 78.0000 -16.0135 to
GRP1O 20 0.5000 46,3221 10.3579 -40,0000 153.0000 -21.1794 +to
Total 200 -0.0400 29.1378 2.0604 -77.0000 153.0000 -4.1229 to
-------------------------- BNEHAY -~ - e L.
Variable: CLAY FPERC. DIFF. CLaY
by Variable 59IL
Analysis of Variance /
Source D.t. Sun of squares Hean squares F-ratio F-prob.
Between groups 9 3.1050 0.3450 0.000 1.0000
Nithin groups 190 2784137.6519 1442.8297
Total: 199 274140,7500
Staniard Standard R
Group Count figan Geviaiion error Ninimus T Maximun 93% conf int for mean
GRPO1 2% -0.1000 16.0457 3.5879 -22.0000 36.0000 =7.6096 to 7.4096
G6RPO2 20 0.1630 14.5743 3.2589 ~50.0000 20.0000 ~6.7216 to 6.9210
GRPOZ 20 0.0500 19,2312 4.3002 -54.0000 26.0000 -8.9505 to 7.0505
9RP04 20 -0.0500 12.5550 2.8074 ~-34,0000 14,0000 -3.925¢ to J.8259
GRPOS 20 -0.0500 ?.0523 2.0242 -14.0000 23,0000 -4,2866 to 4.1846
QRP06 20 -0.0500 22.9544 3.1332 -36.0000 23.0000 -10.7939 to 10.6939
9R507 20 0.0500 18.4033 4.1151 -40.0000 16.0000 -8.5630 to 8.4630
Q?:OE 20 0.1000 §7.1839 15.0228 -95.0000 194.0000 -31.3430 to 31.5430
HKrOw ;0 -o.o;oo 85.9703 19,2235 -88.0000 264,0000 -40.2833 to 40.1833
GRP1O 20 ¢.3500 24.0576 3.3794 -38.0000 $3.0000 ~10.9093 to 11.4093
Talal 200 0.0350 37.1159 2.48245 -95.0000 264.0000 ~5.1404 to 5.2!64

Aean

10.8934

9.9334
12.0250
13.09%7

$.7182
11,4839
14,3677
15.3292
16.1135
22.1794

4.0029



TABLE 4.2

Variable: CECCLAY

by Variable SOIL

Sodr:e
Betueen groups

Uithin graups

Total
Group Count
GRPO1 20
GRPO2 20
GRPO3 20
GRPO4 20
GRPOS 20
GRPOS 20
GRPO7 20
GRPOS 20
GRPO9 20
GRP1O 20
Total 200

-0.0000
~0.0000

0.0292
-0.0600

0.0000
-0.0139
-0.0262
=0.0007
-0.0015
-0.0000

-0.0073

A-13

PERC. DIFF, CEC/CLAY.

Analysis of Variance

b.t. Sum of sguares
9 0.0965
190 1289433.8410
199 1289434.,0000
Standard Standard
deviation error
32,2734 7.2170
30,9374 §.9178
34.1850 8.0912
30.103¢9 b6.7314
16,8530 3.7684
48,7393 10.8983
34.3870 8.1344
211,.3341 47.3003
1046.8311 23.8882
39.2231 13.2427
80,4938 5.6719

Mean squares
0.0107

§786.4940

Minimun

-346.8067
~48.8143
-62.0991
-61.6307
-35.7354
-62.7863
-48.5564
-92.3842
~77.4784
~49.5847

~92.5842

F-ratio

0.000

Maxinum

78.7310
88.1822
74.9271
51.0791
29.04670
166.5394
92,6309
884.3787
304.5161
150.1821

884.3787

F-prob.

1.0000

932 cont? int for

~15.1053
~14.4792
-16.9059
-14,1490

-7.8874
-22.8267
~17.0559
-99.0017
-30.0000
-27.72173

-11.2317

to
to
to
to
to
to
to
to
to
to

to

Aean

13.1033
14.4792
16,9642
14.0291

7.8874
22.7949
17.0034
99.0003
49.9970
27.7173

11.21467

JREUTIRIY




TABLE 4.3

Variable: PERSIY
by Variable SO0IL

Source
Betueen groups

Within groups

Total
Group Count
GRPO1 13
GRPO2 13
GRPO3 13
GRPO4 13
GRPOS 13
GRPO4 13
GRPO? 13
GRPOS 13
GRPO9 13
GRP10 13
Total 130

Variable: PERSI2
by Variable SOIL

Source
Between groups

Within groups

Total
Group Count
GRPO1 17
GRPO2 17
GRPO3 17
GRPOA 17
GRPOS 17
GRPOS 17
GRPO7 17
GRPO8 17
GRPOY 17
GRP10 17
Total 170

Nean

=0.0000
0.0002
-0.0024
-0.0014
0.0003
0.0000
=0.0001
-0.0000
=0.0000
0.0001

-0.0003

Nean

0.0000
~0.0000
-0.0014
=0.0010
-0.0001
=0.0000
=0.000¢

0.0000

0.0000
=0.0000

~0.0003

A-14

% diff. SILT 1

Analysis of Variance

951 conf int for sean

3.4185
10.4041
37.3014
37.2879

8.7741
36.3607
39.2987
22,9843
17.0381

7.6784

8.9854

932 conf int for mean

4.4724

3.090¢9
35.7187
43.1071
12,2874
29.3602
35.5857
11.0842
14.7021

§.46045

D.t. Sun of squares Nean squares F-ratio F-prab.
9 0.0001 0.0000 0.000  0.0000
120 345922.0253 2882.4835
129 345922.0300
Standard Standard
deviation error Nininun Haximun
9.2974 2.5787 -18.0473 14,7058 -3.4186 to
17,2167 4.7750 =13.3332 51,6670 10,4037 to
94.8280 26.3005 ~-94.8418 233.9842 =37.3083 to
94,8040 26.2939 ~84.4524 283.2408 ~37.2911 to
14.5190 4,0249 ~21,4762 30.8729 -8.72734 to
60.1704 16,6883 ~34.2949 164.0624 -36.3606 to
63.0323 18.0368 -67.5000 111.249¢ -39.2988 to
38.0383 10.5499 -94,.8207 83,7320 ~22.9844 to
28,1950 7.8199 ~39.0425 64,7549 ~17.0381 to
12,7043 3.524) -24.0549 34,0207 ~7.6783 to
51.7838 4.5417 -94,8618 283.2608 ~8.9863 to
OMEMAY - - - - e oo ...
% diff. SILT 2
mte——————
Analysis of Variance
D.f. Sum of squares Mean squares F-ratio F-prob.
9 0.0000 0.0000 0.000 1.0000
140 482282.9515% 3014,2684
149 482282.9500
Standard Standard
deviation error Hinimum Maximum
9.0875 2.2040 -21.988S 13.7648 -4,6723 to
9.9014 2.4013 -22.0834 13.3333 -5.0909 to
59.4749 16.8499 -68.5917 174,8223 -33.7219 to
122.7420 29.7493 ~79.1413 456.231% ~63.1091 to
23.8987 5.7943 -68.5184 33.7961 -12.2877 to
57.1040 13.8498 -47.8261 173.9130 ~29.3602 to
69.2124 16.78465 -40.6178 142.8570 -35.5858 to
21.5583 §.2285 ~36.8421 36.8420 ~11.0842 to
28.5947 6.9352 -43.0538 46.5231 ~14.7020 to
12,8453 3.1155 -38,7388 15.9588 -6.6046 to
53.420% 4.0972 -79.1413 456.231% -8.0885 to

8.0879



TABLE 4.4

Variable: PERSICL

by Variable SOIL

Source
Between groups

Within groups

Total
Group Count
GRPO1 13
GRPO2 13
GRPO3 13
GRPOA 13
GRPOS 13
GRPOS 13
GRPO7 13
GRPOB 13
GRPOY 13
GRP10 13
Total 130

Variable: PERS2CL
by Variable SOIL

Source
Between groups

Vithin groups

Tatal
Group Count
GRPO? 17
GRPO2 17
GRPOI 17
GRPO4 17
GRPOS 17
GRPOS 17
GRPO? 17
GRPOS 17
GRPO? 17
GRP10 17
Total 170

0.0000
=0.0011
~0.0052
-0.0626
~0.0023
-0.0052
-0.0027

0.0014

0.0004

0.0032

=0.0074

Mean

0.0021
-0.0002
=0.024¢
-0.018%

0.010¢t

0.0046

0.0213
-0.0003
=0.0000
-0.0006

-0.0006
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% diff. SILT 1/CLAY ratio

Analysis of Variance

D.t. Sum of sgquares

9 0.0449
120 963686,.5888
129 963686.4300
Standard Standard

deviation error
21,3545 5.9227
53.0873 14,7238
134,8185 37.391%
128,278% 35.5791
20,73%0 5.7520
114.7343 31.8222
90.7894 25,1805
81,7202 22,4431
103.19463 28,8213
56.8909 15.7787
84.4317 7.5808

Nean squares
0.0050

8030.7214

Mininun

-38.59%7
-34.5761
-94.5780
-87.3690
-30.0547
=72.7134
-76.5093
-B4.3521
-92.9189
-41,0728

-94.5780

F-ratio F-prob.

0.000

Maxinur

34,3219
173.0189
315.5240
406.29435

49.2164
340.3496
169.8934
179.2282
276.5196
185.4857

406.2943

1.0000

95% conf int for mean

=12.9043 to
-32.0814 to
-81.4752 to
-77.5806 to
-12.5349 +to
-49.3397 to
-54.8663 to

-49.3816 to

~62.3604 to
~34.3736 to

=15.0057 to

12.9044
32.0792
81.4648
77.4553
12.3299
§9.3294
34,8609
49,3844
62,3613
34.3820

14.9909

% diff, SILT 2/CLAY ratio

Analysis of Vari

D.f. Sum of squares
9 0.025¢9
160 1879487.1405
149 1879487.2000
Standard Standard
deviation error
22.3028 5.4092
15,6973 3.8072
90,4643 21,9408
159.7038 38,7339
28,4709 6,905
114.3158 27,7287
98.7891 23.9599
215.5261 352.2728
103.8894 23,1949
44,3954 11,2528
105.4572 8.0882

ance

Mean squares
0.002¢9

11746.7950

Hininun

~41.7306
-31.0725
~74.3409
-83.8433
=74.9241
-65.530¢9
-70.9640
-91.6688
~91.2275
-59.9977

-91.6488

F-ratio

0.000

Maximum

33.5340

21,1749
281.4794
405.6229

47.5618
405.4474
231.3892
829.1331
3456.5350
139.6047

829.1551

F-prob.

1.0000

952 conf int for wmean

=11.4849 to

-8.0710 to
-45.3370 to
-82.1306 to
-14.6281 to
-58.7712 to
-50.7714 to
-110.8136 to
-53.4150 to
-23.8330 to

=135.9675 to

11,4671
8.0706
46.4879
82.0937
14,6483
98.7804
30.813%
110.8130
33.4150
23.8537

15,9663
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by

Group

GRPO1
GRPO2
GRPO3
GRPO4
GRPOS
GRPOS
GRPO7
GRPOS
GRPO?
GRP10

Total

by

Group

GRPO1
GRPO2
GRPO3
GRPO4
GRPOS
GRPO4
GRPO?
GRPOS
GRPO?
GRP10

Total

TABLE 4.5

Variable: SAND1
Variable 801IL

Source
Betueen groups
Within groups

Total

Couat

13
13
13
13
13
13
13
13
13
13

130

Variable: SAND2
Variable SOIL

Source
Betueen groups
Vithin groups

Total

Count

0.3077
-0.074%
~0.0749

0.07489
=0.075%
-0.0749

0.0000

0.0000

0.0769

0.0000

0.0134

Nean

0.0388
0.0000
-0.0588
0.117%
0.0000
-0.117%
0.2353
0.0000
-0.0388
~0.0388

0.0118

A-16

PERC.DIFF. SANDI

Analysis of Variance

D.t. Sun of squares Mean squares F-ratio
? 1.8615 0.1844 0.000
120 1335776.3060 1298.3024
129 135297 .9700
Standard Standard ) .
daviation error Hininun Haximun
2.86489 0.7957 -6.0000 4.0000
3.9043 1.082¢ -5.0000 9.0000
2.1394 0.5934 -3.0000 6.0000
4, 2123 1.1483 -5.0000 11,0000
3.9888 1.1063 | =-4,0000 10.0000
52.46347 14,5982 -32.0000 157.0000
75.0189 20,8045 -40.0000 202.0000
52,2414 14,4892 -47.0000 147.0000
41,2721 11,5853 ~64.0000 70.0000
7.0000 1.941% ~14.0000 14,0000
34,7322 3.0480 -44.0000 202.0000
ONEWAY -=-ooeaoao oo
PERC.DIFF. SAND2.
Analysis of Variance
D.t. Sun of squares Hean squares F-ratio
? 1.423% 0.1804 0.000
160 267394.353¢9 1671.,2272
149 247397.9800
Standard Standard
deviation arror Kininun Maxinun
3.5789 0.8480 -7.0000 4,0000
35.5114 1.3347 -9.0000 15,0000
2.0147 0.4884 ~4,0000 4,0000
2.7587 0.4491 -4.0000 4.0000
3.5532 0.8418 =7.0000 7.0000
44.843% 10.8810 -33.0000 140.0000
73.9148 17.9275 -52.0000 202.0000
53.7901 13,0440 -36.0000 135.0000
77.9884 18.9150 ~63.0000 190.0000
13.8856 3.3477 =27,0000 30.0000
39.7723 3.0508 -63.0000 202,0000

F-prob.

1.0000

95X conf int for mean

-1.4260 to 2.0414
-2.4363 to 2.2824
-1.3697 ‘o 1.2159
-2.4486 to 2.6224
-2.4873 to 2.333%
-31.8837 ¢to 31.7299
-45.3333 to 45,3335
=31.5692 to 31.5692
-25.1657 to 25.3196
~4.2301 to 4,2301
-6.0151 to 6.0459
F~prab.
1.0000

952 cont int for mean

-1.7813 to 1.8989
-2.8337 ta 2.8337
-1.0947 +to 0.9720
-1.3007 to 1.5340
-1.8269 to 1.8249
-23.1843 to 22.949¢
-37.7692 to 38.2398
~27.4563 to 27.46563
-40.1567 to 40.0391
=7.1981 to 7.0805
-6.0108 to 6.0343



A-17

TABLE 5. Analysis of variance of the proportional (%) DEVIATION from the
mean of each soil per LABORATORY,

These tables give information on the performance of each laboratory on all
soils (upper print-out). The column "mean" gives the mean 7 deviation by
averaging the 7 deviations from the mean of each soil.

Thus, the difference in weight of the soil values is eliminated.

To eliminate the influence of the "difficult" andosol, the analysis of
variance was also executed without the values of samples 8 and 9 (bottom
print-out).
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TABLE 5.1

Variable: CEC
by Variable LAB

PERC. DIFF. CEC.
e e—

Analysis of Variance

Sourca D.t. Sum of squares Mean squares F-ratio

Between groups 19 590490,079¢9 3633.4884 46.546

Uithin groups 180 99913.2001 $55.0733

Total 199 1468953.2800 .

(%)
95%
conf | Standard Standard
Group Count Mean int [deviation error Nininun Maxinum
GRPO1 10 -14.3 * 8.6 12.0743 3.8182 ~40.0000 -2.0000
GRPO2 10 -44.2 13,1 18.2562 5.7731 ~74.0000 -12.0000
GRPO3 10 7.3 12.2 17.0753 5.3997 -42,0000 21.0000
GRPOA 10 1.6 10.2f 14.2142 4,4949 -18,0000 20,0000
GRPOS 10 2.0 8.8] 12.3378 3.9014 -14.0000 33.0000
GRPOS 10 7.9 9.5 13.2519 4,1938 ~25.0000 20.0000
GRPO? 10 -29.0 15.7§ 21.2184 6.7099 -57.0000 8.0000
GRPO8 10 =12.2 2.2 9.1990 2,9090 -27.0000 5.0000
GRPO? 10 =17.2 46.0f 64.1869 20,2977 ~77.0000 153.0000
GRP10 10 10.3 6.7 9.3339 2.9514 -8.0000 20.0000
GRP11 10 1.0 7.0 9.831¢9 3.1091 ~11.0000 23.0000
GRP12 10 27.2 16.8] 23.3942 7.3979 7.0000 63.0000
GRP13 10 29.4 2.3 17.2640 5.4593 -3.0000 48.0000
GRP14 10 21.5  13.4 18.7750 5.9372 -17.0000 44,0000
GRP1S 10 -12.1 30.9 43.1778 13.46540 -30.0000 93.0000
GRP14 10 0.6 10.1 14.0570 4.4452 -23.0000 16,0000
GRP17 10 43 9.3 12.9634 4.0995 ~14.0000 31.0000
GRP18 10 246 225 31.5038 9.9624 -32.0000 78.0000
GRP19 10 0.3 10.1 14.0811 4,4528 ~11.0000 36.0000
GRP20 10 19.8 13.3 18.5341 3.8610 -7.0000 53.0000
Total 200 F144 4144 29.1378 2.0404 =77.0000 153.0000
Variable: CEC CEC, PERC. DIFF.UITHOUT ANDO.
by Variable LAB
Analysis of Variance
Source D.t. Sum of squares Nean squares F-ratio

Betveen groué: 19 49887.4000 2625,4852¢6 4.729

Uithin groups 140 77727.0001 555.192¢9

Total 159 127614.4000

(%)
95%
conf | Standard Standard

Group Count Mean int [deviatioa error Hininun Naximum
GRPO1 8 -12.2 +10.3] 12.3027 4.3497 -40.0000 -2.0000
GRPO2 8 =37.6 11.2} 13,3410 4.7148 ~53.0000 -12.0000
GRPO3 8 =7.2  16.21 19.3444 6.8394 -42.0000 21.0000
GRPO4 8 3.8 10.4) 12.3717 4,381 ~13.0000 20.0000
GRPOS 8 “1.7 5.4 6.4973 2.2971 =16.0000 4.0000
GRPO4 8 =11, 8.5} 10.1198 3.3779 ~25.0000 5.0000
GRPO7 8 -36.5 13.0) 15,4022 5.5162 ~57.0000 =16.0000
GRPOB 8 -14.3 6.5 7.8182 2.7642 ~27.0000 -3.0000
GRPOY 8 -5.4  55.9| 46,9284 23.4428 -50.0000 133.0000
GRP10 8 .7 8.5 10.2225 3.6142 -8.0000 20.0000
GRP11 8 -2.1 5.5 §.5343 2.3102 ~11,0000 6.0000
GRP12 8 24.8. 19.6} 23,7513 8.3974 7.0000 43.0000
GRP13 8 286.6 15.3}1 18.3487 §.4943 -3.0000 48,0000
GRP14 8 22.7 16.4 19,6014 6.9301 =17.0000 44,0000
GRP1S 8 =7.8 39.7} 47.%5438 16.8093 -30.0000 93,0000
GRP14 8 1.3 11.0 13,1448 4.56481 ~23.0000 16.0000
6RP17 8 4,2 12.3 14,4848 S.191¢9 ~14,0000 31.0000
GRP18 8 17.64 23.8 28.5003 10.0764 -32.0000 58.0000
GRP19 8 -2.8 6.0 7.1801 2.338% -11,0000 8.0000
GRP20 ] 23.2 16.1 19,3003 6.8237 ~7.0000 33.0000
Total 140 *13.7 +15.6 ] 28.3303 2.2397 =37.0000 133.0000

F-probd.

0.0000  yeRy sigN.

95X conf int for mean

-22.9374 to -3.662¢4
-57.2597 to ~31.1403
~19.3149 to 4.9149
-8.5482 to 11.7482
~6.8260 to 10.8240
-17.3870 to 1.3870
-44,1788 to -13.8212
~18.7806 to -3.46194
-63.1143 to 28.7145
3.6229 to 16.9771
-6.0333 to 8.0333
10,4548 to 43.9352
17.0501 +to 41.7499
8.0692 to 34,9308
-42.9875 to 18.7875
-9.4338 to 10,4338
-4,7736 to 13.7736
2.0636 to 47.1344
-9.5730 to 10.3730
6.5415 to 33.058%
-4.1229 to 4,002¢9
F-prob.

0.0000 VERY SiGN.

951 cont int for mean

-22,5353 to ~1.9647
-48.7783 +o -28.4717
-23.4225 to 8.922%
-4,4847 to 14.2347
=7.1818 to 3.4818
-19.58%4 to -2.6644
~49.5437 to -23.4563
-20,9112 to -7.8388
-61.5784 to 50.3284
1.2038 to 18,2962
-7.5878 to 3.3378
5.0184 to 44,7314
11,2684 to 41,9814
6.3629 to 39.1371
-47.6225 to 31.872%
-9.61460 %o 12,3460
-8.0248 to 18,5248
-6.2018 to 41,4518
~8.8777 to 3.1277
7.1146 to 39,3854
~4,5734 to 4,2734



TABLE 5.2

Variable: CLAY
by Variable LaB

Source 0.7,

Between groups 19

VUithin gqroups 180

Total 179

(%)
95%

conf | Standard
Group Count Mean int deviation
GRPO1 190 -36.8 +16.6| 23.2799
GRPO2 16 1.5 15.3 1.3398
GRPOJ 16 16.3  14.1 19.7431
GRPO4 10 12.7  20.3] 28.4451
GRPOS 10 40.4 30.2§ 42.172
GRFO& 10 -4.5 13.7} 19.1384
GRFO7 10 10.2  10.5) 14,4452
GRPOS 10 6.6 21.41 279.9400
GRFO9 10 -13.9 17.8] 24.8214
GRP10O 10 -17.4 8.0 11.1972
GRP11Y 10 -5.3  14.51 26.3309
GRP12 10 9.4 65.1 91,0777
GRP13 10 -30.0 21.5}% 30,0814
GRP14 10 8.9 18.0] 25.1504
GRF1S 10 -31.6 13.8 17.3287
GRP14 10 1.0 8.9 12.4989
GRP17 10 8.7 14.51 20.2487
GRP18 10 9.3 24.41 34,2411
GRP19 10 -10.2 15.2 21,2592
GRF20 10 -2.8 13.1 18,2745
Total 200 +16.9 +18.8] 37,1139

Variable: CLAY
by Variable LAD

Source
Betueen groups
Vithin groups

Total

(2)

Group Count Mean int
GRPO1
GRPO2
GRPO3
GRPO4
GRPOS
GRPOS
GRPO?7
GRPOS
GRPO9
GRP10
GRP11
GRP12
GRP13
GRP14
GRP13
GRP1S
GRP17
GRP18
GRP1Y
GRP20
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Total 160 9.7 + 8.9

PERC. DIFF. CLAY

Analysas of Variance

Sum of squaies
100087.43592
1740353.7005

274149.7330

Standaird
error

6.2433
2,995
13.3360
6.0321
3.63735
7.4742
7.8492
3.550¢9
6.4292
28.8613
7.3126
7.9533
6.1123
3.9525
6.4032
10.328¢0
$.7228
5.7789

2.6243

CLAY PERC. DIFF.UITHOUT ANDO.

3.1,
19
140

159

Standard
deviation

20.2127
10.2182
15.0470
3.8822
16.1328
$.3148
3.2627
7.6718
5.3719
8.5262
8.3813
6.5027
24,0639
17.8080
10.8995
6.4973
10.0774
10,3372
11.7709
10.9512

17,3645

Analysis of Variance

Sua of squares

27862.0250
20091,7500

47933.7730

Standard
error

7.1443
3.46127
3.3199
1.3726
5.7038
1.8798
1.84607
2.7124
1.8992
3.0145
3.0340
2.29M
8.507%
6.2941
3.8394
2,2971
3.3429
3.4547
4.1614
3.8718

1.3729

Nean Syuares F-ratio
9267.73%7 5.448
746.9450

Mininun Haxinua
-79.0400 -4.0000
-38.G300 44.6000
~14.0u00 48.0000
-14.0000 91.0000

2.0006 122.0000

-57.0000 7.9000
-20.0000 39.0000
-88.0000 13.0000
-68.0000 6.0000
-41.0000 -6.0000
-37.0000 13,0000

46,0000 264.0000
-81.0000 0.0000
~34.0000 50.0000
-67.0000 -7.0000

-2.0000 34,0000

-8.0000 60,0000
-75.0000 18.0000
-43.000¢6 10.0000
-44.0000 16.0000
-95.0000 264.0000

Kean squares F-ratio

1466.4224 10.218

143.512%

Hinimun Maximum
-54,0000 -4,0000
~-11.0000 15.0000

=7.0000 41.0000

1.0000 12.0000
2.0000 53.0000
-9.0000 9.0000
4,0000 20,0000
=12.0000 13.0000

-9.0000 6.0000
-34.0000 ~-6.0000

-%.0000 13.0000

5.0000 26.0000
-58.0000 0.0000
-34.0000 19.0000
-40.0000 -7.0000

-2.0000 19.0000

-8.0000 18.0000

~7.0000 18.0000
-18.0000 10.0000
-18.0000 16.0000
-58.0000 53.0000

Fpeob.

G.0000  VERY SIGN.

95% conf int for mean

-33.453% to -20.1443
-13.7656 to 16,7456
2.1767 to 30.4233
-7.6484 to 33.0484
10.2319 to 70.35681%
-18.1908 to 9.1998
-0.2%908 to 20.4708
-28.0321 to 14,8321
~31.4361 to 3.8341
-25.4100 to -9.373¢
-19.8438 to 7.2438
-5.7531 to 124.5531
~51.5189 to -8.4811
-9.0915 to 26,8913
-45.4269 to -17.7731
2.0588 to 19.94:2
-3.7891 to 23.1851
~33.7946 ‘o 15.1946
-25.4079 to 9.0077
-15.8727 to 10.2727
-5.1304 to 5.2104
F-prob.
0.0000 VERY SIGN.

951 conf int for mean

-48.2732 +to ~14.4768
-7.4176 to ?.64676
31.5455 to 28.7045
3.0044 to 9.4934
8.1377 to 35.1123
-3.8199 to 3.0499
5.9752 to 14.7748
=1.9138 to 10.9138
-6.9910 to 1.9910
-22.0031 to =7 .7449
-4.9243 to 9.4243
11.5636 to 22,4354
~40.387% to =0.1321
~15.2628 to 14,5128
~32.8287 to ~14,46713
0.3182 te 11.1818
-4.5499 to 12.2999
~3.6421 to 13.6421
14,2137 te 3.4657
-5.4054 to 12,9034
=2.6741 to 2.7491%

i




TABLE 5.3

by

Group

GRPO!
GRPO2
GRPO3
GRPO4
GRPOS
GRPOS
GRPO7
GRPOS
GRPOY
GRP10
GRP11
GRP12
GRP13
GRP14
GRP13
GRP14
GRP17
GRP18
GRP19
GRP20

Total

Group

GRPO1
GRPO2
GRPOJ
GRPO4
GRPOS
GRPQS
GRPO7
GRPOB
GRPO?
GRP10
GRP11
GRP12
GRP13
GRP14
GRP1S
GRP14
GRP17
GRP18
GRP19
GRP20

Variable: CECCLAY

Variable LAB

PERC. DIFF. CEC/CLAY.

Analysis of Variance

Source D.f. Sus of squares Hean squares F-ratio F-prab.
Between groups 19 271424.5381 14285.35020 2.526  0.0008 VERY SIGN.
Nithin groups 180 1018009. 4171 5655.4078
Total 199 1289434.0000
(%)
95%
conf | Standard Standard
Count Mean int |deviation error Minimum Haximun 95X conf int for mean
10 28.4 +32.71 45,4861 14,4472 -39.7444 88.1822 =-4.2432 to 61,1205
10 -47.6 18.1 23,3590 8.0192 ~92.5842 -2.2587 ~65.8153 to -29.5338
10 -29.7 16.8] 23.535% 7.4427 -47.864% -0.1272 ~46.354613 to -12,888%
10 ~16.4 21.7 30,3454 9.5024 ~75.9451 17.23158 ~-38.1726 to 3.2716
10 3.3 19.0) 26.62%0 8.4194 -76.1728 0.7194 ~-50.4032 to -12.3104
10 -16.1 13.3 18,6434 5.8962 -53.4333 9.7890 -29.5047 to -2.8283
10 -46.4 9.5 13,3358 L. 20171 ~47.8797 -30.7087 -33.9921 to ~346.912%
10 S.6 67.8] 94.8331 29,9889 -49,2599 273.8741 ~62.14630 to 73.5140
10 -19.2 38.0) 53.0952 16.7902 -70.2639 119.4374 ~37.2014 to 18,7423
10 19.4 21.9 30.4080 9.4791 -34.3044 74,927 -6.4347 to 37.3345
10 =7.1 13.3 18.5778 5.8748 ~40.4839 26.3147 ~20.408% to 8.1210
10 -13.3  29.5 41,2938 13.0582 -83.5157 47.4820 -42.84608 to 16,2188
10 87.1 65.0 90.8523 28.7301 5.4734 306.5141 22.1625 to 152.1444
10 6.2 34.0 47.4731 15,0123 =71.7412 92,6509 =27.7408 to 40.179%
10 1.3 38.7 54,1200 17.1142 ~29.243% 150.1821 ~27.3186 to 50.111%
10 ~18.9 - 19.5 27.2420 8.4147 -74.9003 12,3340 ~38.4473 to 0.35280
10 ~t4.1 22,2 31.0613 9.822% -65.312¢ 32.4802 -36.3370 to 8.1028
10 101.3 198.0} 274.7488 87.5220 -44.8143 884.3787 ~96.464627 to 299.3140
10 -1.72 16.9 23,5341 7.4491 ~41,7418 30.0535 -18.4106 to 15.0913
10 6.4 17,1 23.9222 7.56449 -47,7972 34,2928 -10.613% +to 23.4119
200 +21.2 +35.7 80.4938 5.6919 -92.5842 884.3787 =11.2317 to 11.2147
PERC. DIFF. CEC/CLAY, VITHOUT ANDO
Variablet CECCLAY
Variable LAB
Analysis of Variance
Source D.f. Sum of squares Mean squares F-ratio F-prob.
Betueen groups 19 100615.8736 $295.5723 6.088  0.0000 VERY SIGN.
Within groups 140 121786.4548 869.9033
Total 159 222402.3300
(%)
95%
conf | Standard Standard
Count Mean int deviation error Minimum Maxinum 95X conf int for mean
8 32.7 #35.8 42,8375 15,1525 -37.7923 88.1822 -3.0598 to 68.5998
8 -39.0 16.1 19.2441 6.8038 ~62.7843 -2.2587 -53.1322 to -22.9353
8 -21,8 15.5 18.5402 6.5550 -56.8047 -0.1272 -37.3301 to -4.3301
8 ~3.5 12.2 14,5631 S.1488 -23.3594 17.2358 ~15.4%00 +to 8.6401
8 -20.4 12.8 15.3271 5.4189 -49.5847 0.7194 ~33.2937 to ~7.6643
8 -14.7 10.2 12,1591 4.2989 31,3711 4,3291 =24.8928 to ~4.5424
8 -44.8 10.2 12.2518 4.3317 ~52,0991 -30.7087 ~55.0546 to ~-34.5711
8 -20.9 5.5 6.6077 2.3362 -31.1953 -10.1909 -26.5056 to -15.4572
8 9.4 46.1 35.0954 19.4792 ~50.4997 119.437% ~53.4786 to 36,6433
8 25.8 20.0 23.9273 8.4594 -2.3622 74.9271 5.8060 to 45.8134
8 =7.1 9.3 11,1807 3.9530 -21.2828 9.0347 =16.4749 o 2.2197
8 3.4 20.0 24,0441 8.5009 -17.2012 47.4820 -16.4284 to 23.5743
8 6.4 44.5 33.2411 18.823¢ 35,6734 166.5394 21.9582 to 110,9793
8 231 29.3 34,9999 12,3743 -28.0198 92.4509 -4.0831 to 52.4381
8 6.4 50.0 59.8531 21,1813 -29.2435 150.1821 ~33.5907 to 64.4860
8 -7.5 11.3 13,5841 4.8034 -33.9548 12,3360 -18.9518 to 3.7647
8 -2.0 16.9 20,2145 7.1469 -31.5148 32,4802 -18.9702 to 14,8291
8 9.6 25.6 30.42%54 10.8277 -46,.8143 51.0791 -15.9100 to 35.2948
8 0.7 15.4 18.4193 6.5122 -22,3097 22,6134 =16.1376 to 14,8601
8 14.3 12.8 15.3308 5.4203 -8,3949 34.2924 1.5008 to 27,1344
160 *28.6 #21.0 37.4000 2.956?7 ~62.7843 166.5394 -5.8486 to 5.8304-

Total




TABLE 5.4

Variable: PERSIt

A-21

% diff. SILT 1

———————————

by Variable LAB .
Analysis of Variance
Source B.f. Sum of squares Hean squares F-ratio

Betveen groups 12 1066346.1920 8888,0140 4.346

Vithin groups 117 239263.8338 2045,0071

Total 129 145922.0300 4

(%)
95%
conf | Standard Standard
Group Count Mean int |deviation error Hininun Maxinua
GRPO1 10 58.2 +69.9] 97.7349 30.9071 -25.5208 283.2608
GRPO2 10 -24.8 12,1} 16.863% 5.3328 -53.7560 -4.1833
GRPOS 10 -25.2 19.7 27.5137 8.7004 -47.5000 12,8472
GRPOS 10 7.9 8.6 11.9439 3.7840 -8.5937 29,4800
GRPO7 10 -18.3 23.8 13.2996 10.5303 -64.0325 17.3611
GRPO8 10 -20.6 28.3 39.5298 12,3004 -94.84618 29.482¢0
GRP10 10 36.3 53.3 74,3395 23.5714 -11.9792 233.9842
GRP11 10 -16.6 20.1 28,0807 8.8799 -79.4471 21.72131
GRP12 10 -22.7 15.0 20.9528 6.625% -59.3750 4,6983
GRP13 10 48.3 39.1 54,4484 17.2813 ~8.7744 164,0624
GRP14 10 9.0 28.4 39.7243 12,5619 -22.9247 111,2499
GRP18 10 -18.2 26.0 36,3139 11,4835 -94,8207 15.1041
GRP1? 10 -8.3 16.2 22.5744 7.1393 -33.2032 30.8729
Total 130 *24.6 +27.7 51.7838 4,35417 -94.8618 283.2608
-------------------------- ONEUAY ==« coommemeen
Variable: PERSIY % diff. SILT 1 (without ANDO)
by Variable LAB
Analysis of Variance
Source D.t, Sun of sguares Mean squares F-ratio

Betueen groyps 12 120756.1799 10063.0150 4,419

Yithin groups 91 198243.3785 2178.7184

Total 103 319019.5500

(%)
95%
conf Standard Standard

Group Count Mean int deviation error Minimum Maxinum
GRPOY 8 78.4 +83.3 99.7198 35.2563 -6.1855 283.2408
GRPO2 8 ~26.4 15.4 18.4123 6.5097 -53.7560 -6.1855
GRPOS 8 -32.9 20.8 24.8782 8.79358 -67.5000 2.7492
GRPOS 8 5.6 9.8 11.7771 4.1438 -8.5937 29.4800
GRPO? 8 =27.2 26.2 31.3014 11,0647 -64,032% 3.7815
GRPOS 8 -25.7 33.5 40.1024 14,1783 -94,8418 7.2146
GRP1O 8 46.5 67.6 80.85M1 28.5880 -4.18%3 233.9842
GRP11 8 -22.4 22.9 27.4002 9.6874 =79.4471 -1.6807
GRP12 8 -25.3 19.3 23.0549 8.1511 -59.3750 4.4983
GRP13 8 4.1 51,1 61,1368 21,6151 ~6.7744 164.0626
GRP14 8 1.2 37.3 44,5450 15.7844 -22.9262 111.2499
GRP18 8 -12.8 21.5 25.7927 9.1 -48.2080 14,7058
GRP1? 8 -12.9 18.3 21.8650 7.7304 -33.2032 30.872¢%
Total 104 +28.6 +32.8 55.46532 5.4572 -94.8418 283.24608

F-prob.

0.0000 VERY SIGN.

95% conf int for mean

-11.6736 to 128.139¢9
-36.7445 to ~12.8171
~44.8855 to -5.5214
-0,5733 to 16.5463
-42,2044 to 5.4338
-48.9005 to 7.4554
-16.9397 to 89.7049
-34.7601 to J3.4133
-42.46995 to -12.7221
9.2574 to 87.4434
-19.3271 to 37,5070
-44,2051 to 7.74%94
~24,5043 to 7.7961
-8.9843 to 8.9854
F-prob.
0.0000 VERY SIGN.

95X conf int for mean

-4.9084 to 1461.8248
~41.8099 to ~11.023¢9
-53.7097 to ~12.1123

~4.2246 to 15.4672
-93.3870 to ~-1.0499
-59.2355 to 7.8173
=21.0723 to 114.1272
-45.5286 to 0.2836
~44.8226 to -6.0740

-6.9850 to 95.2378
~26.0823 to 48.5656
~34,3833 to 8.7431
-31.2158 to 5.3433
-10.8236 to 10.8227

RURLE




A-22

TABLE 5.5

% diff. SILT 2

Variable: PERSI2
by Variable LAB

Analygis of Vari

Source D.t. Sun of squares Kean sguares F-ratio F-prob.

Betueen groups 14 119840.9043 7490,05645 3,162 0.0001 VERY SIGN

Within groups 153 342442,0504 23468.9023

Total 1469 482282.9500

(%)
95%
conf | Standard Standard
Group Count Mean int deviation error Nininun Naxiaun 952 conf int for mean
GRPO3 10 -36.1 Hl,4 15.8815 5.0222 -68.5186 -15.0000 -47.5005 to ~24.7787
GRPOA 10 -3.0 19.1 26,7309 8.4594 -65,233% 24,3614 -22.1348 to 16.1361
GRPOS 10 -28.3 14.8 20,7267 6.5344 -40.7397 -4,7580 -43.2151 to -13.5412
GRPOS 10 7.5 6.2 8.420% 2.7260 -4.3478 24.877% 1.3434 to 13,4948
GRPO7 10 ~16.9 23.7 33.0577 10.4538 -68.7120 29.8727 -40.56013 to 46.4948
GRPOY 10 -19.3 17.5 24.4243 7.7237 ~47,4904 39.057¢9 ~36.8005 to -1.8543
GRP10 10 26.9 39.4 55.0237 17.4000 -12.2807 174,8223 ~12.4462 to 46.274%
GRP11 10 ~14,7 16,1 22.5377 7.1270 -68.5917 7.017% ~30.8937 to 1.3912
GRP12 10 -17.8 18.3 25.5008 8.0641 ~47,4904 25.9258 ~-36.0888 to 0.3934
GRP13 10 4.9 43.8 81,2171 19.3586 -9.6124 173.9130 1.1313 to 88.7154
GRP14 10 12.8 35.8 50.0%548 15.8294 -30.4711 142,857¢ ~22.9927 o 48,4243
GRP1S 10 71.6 103.2] 144.2110 45.46033 -45.0538 456.2315 -31.5390 to 174,7854
GRP14 10 -8.1 17.1 23.8741 7.5497 -51.3297 31.2741 -25.2677 to 8.8894
GRP17 10 -15.1 23.6 32.9902 10.4324 -65.235% 17.5439 -38.786% to 8.4124
GRP18 10 0.4 15.4 21.4874 §.7949 -34,7826 28,0702 =14.9127 o 15.8294
GRP19 10 9.2 34.6 48,3354 15.2916 -44,3748 131.43460 -25.3330 to 43.8912
GRP20 10 -13.7 26.9 37.4298 11,8996 -79.1413 38.1979 ~40.4450 to 13.1924
Total 170 *20.3 +27.4 353.4205 4.0972 ~79.1413 456.231% -8.0885 to 8.0879
-------------------------- ONEWAY - - L.,
Variable: PERSI2 % diff. SILT 2 (without ANDQ)
by Variable LAB
Analysis of Variance
Sourge B.f. Sun of squares Mean squares F-ratio F-prab.

Between groups 16 1451446.7884 9071,4743 .40 0.0001 VERY SIGN.

Within groups 119 316417.5177 2660.4514

Total 135 461764.3000

(%)
952
conf | Standard Standard

Group Count Mean int [deviation esrror Minimun Naxinun 95X con? int for mean
GRPO3 8 -36.4 +14.9 17,7844 6.2878 -68.5184 ~15.0000 =51.3073 to -21.5708
GRPO4 8 -6.1 23.6 28.2727 ?.995¢ -43,2335 17.7810 ~29.8205 to 17.4325
GRPOS 8 -32.8 17.4 20.8074 7.354% -60.73%7 -8.1081 -50.2815 to =15.4904
GRPOS 8 §.2 5.7 6.7943 2.4022 ~4.3478 17.781¢0 ~0.4737 +to 10,8847
GRPO? 8 -24.9 26.1 311.2747 11,0573 ~68,7120 4.0153 =31.0719 to 1.2204
GRPO9Y 8 -16.2 22.3 26.687¢ 9.4353 ~47,.4904 39.0579 -38.5484 ¢o 6.03532
GRP1O 8 36.0 48.9 58.4494 20.4450 ~1.5444 174,8223 -12.8409 ¢o 84,8890
GRP11 8 -18.0 19.9 23.8664 8.4380 -48.3917 2.3147 ~38.0330 to 1.8728
GRP12 8 =12.2 21.4 25.4109 9.0548 -47.4904 25.9238 -33.6906 to ?.1319
GRP13 8 43.7 57.9 69.3384 24,5148 -9.4124 173.9130 -12.2347 to 103.7018
GRP14 8 17,5 46.5| 35,5250 19,6664 -30.4711 142.8570 ~28.9700 to 64,0372
GRP1S 8 96.6 127.0] 151.8875 53.7003 0.4435 435.2315 -30.285C to 223.6767
GRP14 8 -10.5 21.6 253.8943 ?.1550 -51.3297 31.2741 =-32.2327 to 11.04635
GRP1? 8 -21.5 28.4§ 33.927% 11,9952 ~65.2335 13,9588 -49.9449 to 4.7831
GRP18 B8 -4.7 17,2 20,5748 7.2750 -34.782% 13.7668 -21.9992 to 12.4040
GRP19 8 7.3 45.5 34.3948 19.2322 ~44,3748 131.4360 -38.0979 to 52.9556
GRP20 8 -24,5 28.1 33.5913 11.8743 =79.1413 7.2072 =52.6472 to 3.5187
Total 136 423.9 +33.7| $8.4848 5.0150 -79.1413 4356.231% -9.9186 to 9.9178

ance



by

Group

GRPOY
GRPO2
GRPOS
GRPOS
GRPO7
GRPOS
GRP10
GRP1
GRP12
GRP13
GRP14
GRP18
GRP19

Total

by

Group

GRPO1
GRPO2
GRPOS
GRPOS
GRPO7
GRPO8
GRP1Q
GRP11
GRP12
GRP13
GRP14
GRP18
GRP19

Total

TABLE 5.6

Variable: PERSICL

Variable LAB

Source

Betueen groups

Yithin groups

Total
(%)
Count fean
10 129.2
10 -37.%
10 -55.9
10 -7.4
10 -40.0
10 -14.0
10 37.8
10 -25.9
10 -52.1
10 1.5
10 -7.2
10 -26.2
10 -12.3
130 +42.8
Variables PERSICL
Variable LAB .
Source
Between groups
WYithin groups
Total
(%)
Count Hean
8 144.8
8 -33.7
8 -51.8
8 -8.1
8 -49.2
8 -36.0
8 51.2
8 -30.9
8 -43.0
8 83.0
8 6.0
8 -26.2
8 -17.0
104 *4b.1

A-23

% diff. SILT 1/CLAY ratio -

Analysis of Variance

D.f. Sum of squares Hean squares F-ratio
12 A412541.0006 34378.4170 7.298
17 551145.4358 4710.6445
129 9634686.4300
Standard Standard . .
deviation error Mininun Naxinum
148.5960 46,9902 -48,9378 4046.2945
24.5351 7.7630 -49.2023 ~2.1349
18.469% 5.8406 -78.5092 -30.0547
18.0810 $.2177 -38.4031 14,0303
27.6%08 8.7564 -76.0443 -4,2954
64.3508 20.3493 -96,5780 139.8378
90,1646 28,5126 -56.8935 278.1268
30.1992 9.5498 -86.3122 3.4198
28.334% 8.9401 -92.9189 -3.7312
128.4090 40,4043 -17.8982 340.3496
68,0323 21,5200 -71.7442 149.4524
28,6176 7.7848 -62.218% 12.8304
37.5276 11,8673 -49.5831 49.2144
86.4317 7.5804 -96.5780 406.2945
% diff. SILT 1/CLAY ratio (without ANDO)
Analysis of Variance
D.f. Sun of squares Hean squares F-ratio
12 333684, 4407 27807.0530 5.99%
91 422070.14463 4438,1335
103 755734.7900
Standard Standard
deviation error Minimun Haxinua
152.6482 52.9693 ~6.7413 406.29435
26.2290 9.2733 -69.2023 -2.1349
18,1929 6.4322 ~76.5093 ~30.0547
19.2348 4.8012 -38.4051 14,0303
31.3887 11.0974 ~76.0443 -4,29%6
36.3801 12.8623 -96.5780 6.5814
94.5625 33.4329 -6.7413 278.1268
31,6412 11,1849 -86.,3122 3.6198
23,5085 8.3105 -72.3723 -3.7312
125.7080 44,4445 -17.8982 340.3494
70,0067 24,751 ~-51.5222 169.4524
27.7827 9.8227 -62.2183 12.8304
36,4066 12.8717 -49.5831 49.2146
85.4588 8.3995 -94.5780 406.2945

F-prob.

0.0000

VERY SIGN.

95X conf int for aesn

22.9229
-53.1300
-69.2034
-20.3352
-59.8646
-40.1080
-26.4908
-47.14632
=72.44604

19.7303
-55.96359
-43.833¢
-39.1946

-15.0057

to
to
to
to
to
to
to
to
to
to
to
to
to

to

F-prob.

0.0000

235.3211
-19.9987
-42.7788
5.513%
~20.2471
31.93%4
102.3090
-3.9547
-31.9219
203.4449
41,3975
-8.4131
14,4946

14,9909

VERY SIGN.

95X conf int far mean.

19,1997
-55.4815
~47.075¢0
-24.2187
-66.4911
~64.4257
~27.8205
-37.3637
~62.7299
-22.0766
-52.4613
-49.4714
~47.4450

-16.6680

to
to
to
to
to
to
to
to
to
to
to
to
to

to

274.4333
~11.8234
-36.6357
7.9461
~14.0080
~5.59467
130.2915
-4.438%
-23.4277
188.1119
64,3927
=3.0177
13.4282

14.6490

= :wp




TABLE 5.7

Variable: PERS2CL
by Variable LAB

Source
Betueen groups

Uithin groups

Total
(%)
Group Count Hean
GRPO3 10 -53.2
BGRPOA 10 -23.5
GRPOS 10 -35.0
GRPOS 10 -2.1
GRPO7 10 -36.2
GRPOY 10 -20.2
GRP10 10 34.5
GRP11 10 -22.3
GRP12 10 -41.7
GRP13 10 13.7
GRP14 10 1.4
GRP1S 10 113.5
GRP14 10 -29.4
GRP17 10 ~34.4
GRP18 10 72.2
GRP19 10 9.1
GRP20 10 -23.9
Total 170 *40.5
Variable: PERS2CL
by Variable LAB
Source
Betueen groups
Vithin groups
Total
—
(%)
Group Count Nean
GRPO3 8 -48.3
GRPO4 8 -17.4
GRPOS 8 -48.7
GRPOS 8 -3.0
GRPO7 8 -35.2
GRPO? 8 -20.4
GRP10 8 33.3
GRP11 8 -23.7
GRP12 8 -29.3
GRP13 8 95.8
GRP14 8 19.3
GRP1S 8 1444
GRP1§ 8 -21.4
GRP17 8 -28.7
GRP18 8 -13.9
GRP19 8 6.9
GRP20 8 -29.
Total 138 *37.6

A=24

% diff. SILT 2/CLAY ratio

Analysis of Variance

D.f. Sua of squares

133

149

Standard
deviation

19,4832
3.4130
20.0049
32.0750
32.0124
23.6M2
91.1172
30.9288
35.175%
151.1200
83.3344
187.0229
28.4138
33.6148
267.0749
60,5345
41.2444

105.4572

454770.9191
1424716.2494

1879487.2000

Standard
error

6.1548
7.9337
6.3268
10.1430
10.1232
7.4918
28.8140
9.7805
11.1235

47.7883.

26,4140
39.1418

8.9852
10.4299
84,4545
19,1427
13.0427

8,0882

% diff. SILT 2/CLAY ratio

Analysis of Variance

D.f. Sua of squares

14
e

133

Standard
deviation

18.46175
28.9704
14.8704
15,0494
32.0027
26.7577
?3.0224
29.46718
24.6521
141,8003
84,6794
198.7220
24,8829
35.3053
26.8431
35.5243
38.7198

84,4843

350249.2002
613325.4979

963374.9000

Standard
error

6.5823
10,2424
5.9644
3.3208
11.3147
9.4603
32.8885
10.4913
?.4230
50.1340
29.9387
70.258¢9
8.7974
12.4823
7.4905
19.4308
13.4895

7.2445

VERY SIGN.

95X conf int for aean

-39,3313
~3.0428
~40.7071
20.7649
=-13.3741
-3.3214
99.2744
~0.2422
=-16.6328
221.8433
41.4198
247.324¢
-9.3629
=10.594¢
263.2834
32.4270
5.5980

15.9443

0.0000 VERY SIGN.

93X cont int for mean

~32.8333
6.7680
~34.4290
9.5367
-8.4937 -
1.9127
131.1443
1.1039
=7.101
214.4147
70.1447
310.5527
-0.4889
0.7545
8.4543
53.3288
3.0774

Mean squares F-ratio F-prob.
28423.1820 - 3.082 0.0002
9311.8710
Hinimun Haxiaun
-77.1438 -22,1062 ~47.177% teo
=72.0097 8.9503 ~47.9858 to
-84.0082 ~29.4742 -69.3314 to
-60.5427 63.1013 -25.1251 to
-75.1929 -2.8843 ~59.1766 to
-54.1537 29.7101 ~37.2166 to
=42.1448 281.6794 -30.5889 to
~74.3409 17.4329 -44.4923 to
~91,4488 16.4814 ~66.9589 to
-20,3724 405.4474 3.6537 to
~75.9074 215.9801 -58.0943 to
=20.44%0 603.4229 =20.2521 to
~73.5254 14,6158 -50.0150 to
~69.3740 18.9149 -58.46879 to
-55.2543 829.1551 ~118.8240 to
~36.8657 114,447% -34,1806 to
-83.8653 40,3879 -33.4111 to
-91.46488 829.1551 ~15.967% to
{without ANDO)
Mean squares F-ratio F-prob.
21890,575¢ 4,247
$153.9974
Minimum Naxinus
-74,9241 -22.1062 ~63.9645 to
=70.2017 8.9503 41,6715 to
=70.95640 -29.4742 ~62.8370 to
~28.9075 10.9893 -153.6265 to
-75.1929 -2.8843 -62.0054 to
~354.1537 29.7101 ~42.8272 to
2.8630 281.4794 ~24.3710 to
-74,3409 4.7812 -48.5118 to
-42.1917 16.4814 -31.6644 to
-20.3724 405.4474 -22.478% to
-44.8732 215.9801% ~31.4425 to
16,1278 605,6229 =21.7181 to
~39.3803 14,6158 -42.2941 to
~6%9.3740 18.9149 -58.2774 to
~35,2543 13.3014 ~36.4282 to
-53.5774 114,4475 ~39.5099 ¢o
-83.8453 20,0049 -81.6633 to
-83.8453 605.6229 -14.3281 to

14,3266,



TABLE 5.8

Variable: SAND1
by Variable LAB

A-25

PERC.DIFF. SAND1

————————————

Analysis of Variance

Sun of squares
38203.7491
117592.1999

155797.9700

Standard
error

22.8140
5.5937
7.0352%
4.2405
4.0399
8.1320
4.7394
4.9907
7.2641
4.1659

13.2011

16,2967
5.198%

3.0480

Kean squares
3183.8141

1005.04813

Hininun

1.0000
-19.0000
-64.0000
-29.0000
-32.0000
-29.0000
-40.0000
-29.0000
-64.0000
-39.0000
-21.0000
~40.0000
-40.0000

~44.0000

PERC.DIFF. SANDt

ANBD EXCLUDED.

Analysis of Variance

b.t. Sun of squares

Source D.f.
. Betueen groups 12
Vithin groups 117
Total 129
€3]
95%
conf Standard
Group Count Mean int deviation
GRPO1 10 30.1 +51.61 72.1441
GRPO2 10 2.7 12.6] 17.48%0
GRPOS 10 -20.4 15.91 22.3020
GRPOS 10 6.4 9.6 13.4098
GRPO7 10 =1t.1 9.1 12,7754
GRPOS 10 1.8 18.4 23.713%
GRP10 10 -10.8 10.7 14,9874
GRP11 10 -0.2 11.3 15.7818
GRP12 10 -19.8 16.5 22,9773
GRP13 10 -2.2 3.9 19.4981
GRP14 10 12.3 29,9} 41.7434
GRP18 19 8.3 16.9 31.3348
GRP19 10 =2.t 11.7 16,3126
Total 130 +11.3 +19.1 ] 34,7328
Variable: SANDI
by Variable LAB
Source
Betueen groups 12
Vithin groups 91
Tatal 163
%)
95%
conf | Standard
Group Count Mean int |deviation
GRPO1 8 48.7 *£8.2| B1.6414
GRPO2 8 -2.1 9.1 10.8483
GRPOS 8 -12.6 12.9 15.4359
GRPOS 8 -7.1 10.6 12,6315
GRPO7 8 -9.2 11.0] 13.199%0
GRPOB 8 -4,7 8.4 10,0534
GRP10 8 -8.2 13.3 15,8633
GRP11 8 ~4,2 9.3 11.1068
GRP12 8 -10.8 11.9 14,2472
GRP13 8 6.0 8.41 10,0000
GRP14 8 19.¢  37.1 44,4072
GRP18 8 =10.1  13.8} 16.4329
GRP19 8 -4.2 14,51 17,3102
Total 104 +11.3 +17.6| 31.4857

27370.6154
74738.3730

102108.9900

Standard
error

28.8647
3.8426
5.4574
4.4659
4.6466
3.3544
5.4085
3.9248
5.0371
3.5355

15.7003
5.8170
§.1201

31.0874

Mean squares
2280.8844

821.3008

Hinimun

1.0000
-19.0000
~40.0000
-29.0000
-32.0000
-29.0000
-40.0000
-29.0000
-40.0000

0.0000

-5.0000
-40.0000
-49.0000

-40.0000

F-ratio F-prab.
3.168 0.0006 VERY SIGN.
Haxinum 95% conf int for mean
202.0000 -1.5087 +to 101.7087
45.0000 -9.9339 to 15.3539
0.0000 -36.5339 ‘o -4.8461
12.0000 -15.9928 to 3.1928
0.0000 -20.2390 to -1.9610
70.0000 -14.5958 to 20.1938
3.0000 -21,5213 to -0.0787
35.0000 -11.4896 to 11,0894
0.0000 ~-36.2349 to -3.3631
29.0000 -14.1481 to 11.7481
122.0000 -17.5628 to 42,1428
147.0000 -30.3457 to 43,3857
14,0000 ~-13.7693 to 9.34693
202.0000 -6.0151 ¢t 4.04%9
F-ratio F-prob.
2.777 0.0029 VERY SIGN.
Haximum 95% conf int for mean
202.0000 -19.5040 to 117.0040
10,0000 -11.2113 to 6.9613
0.0000 -25.5297 to 0.2797
1.0000 -17.6851 to 3.4351
0.0000 ~20.2846 to 1.7844
2.0000 -13.1549 to 3.46349
3.0000 -21.3120 to 5.0120
3.0000 -13.5354 to 5.0354
0.0000 ~22.7859 to 1.0359
29.0000 -2.3602 to 14.34602
122.0000 -18.1253 to 56.1233
5.0000 -23.8799 to 3.6299
14,0090 -18.7217 to 10.2217
202.0000 -6.1136 to 6.1328

R 1t} Mﬁ
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Variable: SAND2
by Variable LAB

Group

GRPO3
GRPO4
GRPOS
GRPOS
GRPO?7
GRPO?
GRP1O
GRP11
GRP12
GRP13
GRP14
GRP1S
GRP14
GRP17
GRP18
GRP19
GRP20

Total

Source

Betueen groups

Within groups

PERC.DIFF.

SAND2.

Analysis of VYariance

Va
Va

Group

GRPO3
GRPO4
GRPOS
GRPOS
GRPO?
GRPOY
GRP10
GRP11
GRP12
GRP13
GRP14
GRP1S
GRP14
GRP17
GRP18
GRP19
GRP20

Total

Total -
(%)
95%
conf
Count Mean int
10 29.8 #25.7
10 -18.7 13.3
10 -18.2 16.9
10 -9.8 9.2
10 ~15.5  14.2
10 1.1 50.6
10 -10.8 10.7
10 6.1 22.4
10 ~24.6 17.4
10 ~13.4 16.2
10 9.2 21.1
10 50.6 57.7
10 -6.4 13.1
10 -13.¢6 12.8
10 -7.0 10.2
10 4,0 7.4
10 -15.2 15.4
170 +18.4 +19.7
riable: SAND2
riable LAD
Source
Betueen groups
Vithin groups
Total
(%)
95%
conf
Count Mean int
8 14.8 +16.4
8 -12.5 12.8
8 -8.8 11.9
8 -8.1 11.7
8 -8.8 1!.3
8 41.6 54.5
8 -8.1 11.7
8 -3.8 2.0
8 -15.8 15,0
8 -4.6 11,7
8 14,0 26.3
8 2.1 58.7
8 2.5 12.1
8 -8.1 10.5
8 ~10.¢ 11.7
8 ~2.0 8.7
8 =7.3 12.0
134 *11.7 +18.2

b.t. Sum of squares MNean squares F-ratio
14 97280.37463 6080,023% 5.468
153 120117,.5997 1111.8797
169 267397.9800
Standard Standard
deviation error Ninisun Naxiaua
35.9438 11.3664 -1.0000 92.0000
18,8034 5.9441 -44.0000 3.0000
23.5881 7.4592 ~63.0000 2.0000
12.8478 4.0628 -36.0000 1.0000
19.8228 6.2485 -58.0000 0.0000
70.7302 22.3449 2.0000 154.0000
14,9948 4.7418 ~36.0000 3.0000
31,2497 7.8820 ~34.0000 87.0000
24.3274 7.4930 -63.0000 -2.0000
22,6476 7.14681 ~-58.0000 8.0000
29.5552 9.3442 ~13.0000 73.0000
80.7833 25,5446 -4.0000 202,0000
18.3739 5.8103 -44,0000 14,0000
17.9258 5.4484 -44.0000 4.0000
14,3139 4,5263 -34.0000 13.0000
10,3064 3.2592 -21.0000 11,0000
21,5038 6.8000 -58.0000 2.0000
39.7773 3.0508 ~63.0000 202.0000
PERC.DIFF. S$AND2. ANDO EXCLUDED.
Analysis of Variance
B.tf. Sum of squares Hean squares F-ratio
14 31321,5588 1970.0974 2.541
119 92247.375% 775.3561%
138 123788.9300
Standard Standard
deviation error Kininun Naxinua
19.4573 §.9499 -1.0000 53.0000
15.3250 5.4182 -36.0000 3.0000
14,2271 5.0300 -36.0000 2.0000
14,0045 4.,9313 ~36.0000 1.0000
13,4634 4,7601 -36.0000 0.0000
65,2707 23,0747 2.0000 154.0000
14,0045 4.9513 -34.0000 3.0000
14,3769 5.0830 -36.0000 8.0000
17.93358 6.3483 -52.0000 -2.0000
13,9485 4.9351 -35.0000 8.0000
31.4451 11,1179 -5.0000 75.0000
70.2498 24.8441 ~4.0000 202.0000
14,4519 5.109% ~36.0000 14,0000
12.5121 4.4237 -27.0000 4.0000
13.8403 4.8933 ~36.0000 6.0000
10,4401 3.6934 =21.,0000 11.0000
14,3819 5.0848 ~36.0000 2.0000
30.2813 2.5966 -52.0000 202.0000

F-prob.
0.0000 VERY SIGN.
932 conf int for mean
4.0874 to 55.5124
=32,1511 to ~5.2489
~35.0739 to -1.3261
-18.9908 to =0.4092
~29.6804 ¢to ~1.3194
10.5027 to 111.6973
=21.5266 to -0.0734
-16.2547 1o 28,4547
-42.0028 to ~7.1972
-29.6154 to 2.8154
=11.9425 to 30,3425
=7.1903 to 108.3%03
~19.5439 to 6.7439
1 -25.8233 to =0.1767
-17.23%% to 3.2394
=11.3728 to 3.3728
-30.5827 to 0.1827
-6.0108 to 6.0343
F-prob.
0.0021  VERY SIGN.
95X cont int for mean
-1.5589 to 31.3089
-23.3120 to 0.3120
-20.7691 to J.0191
~19.8330 to 3.5830
-20.1308 to 2.3808
~12.9426 to 96,1924
-19.8330 to 3.5830
~13.8944 to 8.1444
-30.8844 to -0.8636
-16.2946 to 7.0446
=12.2895 to 40,2895
-29.6219 to 87.8719
~14.5821 +to ?.5821
~16.8354 +to 4.0854
-21.6957 to 1.4457
~10.7340 to §,7340
-19.3985 to 4.648%
~5.1132 to 3.1373
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TABLE 6. Analysis of variance of CEC and CLAY values versus METHODS.

6.2

6.3

6.4

6.5

6.6

CEC (direct values)
CEC (% deviatioms)

CEC (%7 deviations)
CEC ( " )

CLAY (7 deviatioms)
CLAY ( " )

CLAY (% deviationms)
Ditto, without andosol

CLAY (7 deviatioms)
Ditto

CLAY (7 deviations)
Ditto

vs,

Vs,
vS.

vs,
vs,

vs,

vs,
vs,

vs,

six methods
ditto

two methods
two methods

H202 treatment
use of clay/silt sieve

removal of carbonate
three mechanical dispersion techniques
two techniques

three methods of clay measurement
two methods

[ L
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TABLE 6.1 CEC (direct values) vs. six methods
CEC (% deviations) wvs. ditto

GRP 1. NH,-acetate pH7. Determination with Na®.
2. Effective CEC (bases + H + Al)

e T ONEWAY -- - -
3. Other methods
. . . +
Variable: CEC CEC VALUES BY METHODS. 4. NHa—acetate pH7. Determination with NHA.
by Variable METHOD 5. Compulsive exchange (Gillman, 1979)
Analysis of Variance 6. CaC12 PH7.
Source D.t. Sum of squares Nean squares f-ratio F-prob.
Betueen groups 5 14704107 294.0821 1.137  o0.3423 NOT SIGN.
Within groups 194 50191,0352 238.7147
Total 199 31661.,4440
Standard Standard
Group Count Hean deviation error Nininum Naximum 735X conf int for mean
GRPO1 20 17.8550 19.2439 4,3075 1.1000 72.9000 8.8392 to 26.8708
GRPO2 20 12.3450 11.0134 2.44627 1.5000 43.46000 7.2105 to 17.3195
GRPO3 24 19,7154 18.3329 3.59%4 2.2000 . 71,7000 12.3106 to 27,1202
GRPO4 114 14,7342 16,0804 1.5041 2.0000 70.5000 13.7504 to 19.2180
GRPOS 10 7.4500 5.5402 1.7520 1.3000 18.9000 3.6848 to 11.6132
GRPOS 10 18.3600 18.0643 $.7124 3.0000 62,0000 35.4374 to 31.2824
Total 200 16,4240 16.1123 1.1393 1.1000 72,9000 14.1773 to 18.4207
-------------------------- ONEUAY -~ c oL - - .-
Variable: CEC (% diff.) PERC.DIFF. CEC VALUES BY METHODS.
by Variable METHOD
Analysis of Variance
Source b.t. Sun of squares Hean squares F-ratio F-prob,
Betueen groups 5 27949.3387 5593.8677 7.697  a.0000 VERY SIGN.
Within groups 194 140983.9407 726.7213
Total 199 168953.2800
Standard Standard
Group Count Mean deviation error Minimum Maxinum 93X cont int for mean
GRPO1 20 0.2000 33,3830 7.911¢9 -57.0000 48.0000 -16.3598 ta 16.7598
GRPO2 20 -14,6500 53.3057 11.9195 ~77.0000 153.0000 ~39.5979 to 10.2979
GRPO3 24 1.0000 16,4754 3.2 ~42.0000 36.0000 ~5.6546 to 7.8544
, GRPO4 114 5.1754 21,5830 2.0214 ~40.0000 78.0000 1.1706 to 9.1803
GRPOS 10 -44.2000 18,2542 5.7731 -74.0000 ~12.0000 =37.2597 to -31.1403
GRPOS . 10 10,3000 9.3339 2.951% ~8.0000 20,0000 3.6229 to 16,9771

Total 200 -0.0600 29.1378 2.0604 =77.0000 153.0000 ~4.1229 to 4.002¢9
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TABLE 6.2 CEC (% deviations) vs. two methods
CEC ( ys ) vs. two other methods

GRP 2: Effective CEC
GRP 4: All methods excl. ECEC and Comp. Exch.

Variables CEC (% diff.)
by Variable METHOD

Analysis of Variance

q
Source 3.1, Sumn of squares Kean squares F-ratio F-prob.
Betueen groups 1 4394,1686 4394.14684 8.645 0,0037 VERY SIGN.
Uithis groups 188 139050.4719 739.4312
Total 189 1454448400
Standard Standard
Group Count Nean deviation error Hininun Maxinum 93Z conf int for sean
GRPO2 20 -14,4500 $3.3037 11.9193 -77.0000 153.0000 -39.5979 to 10.2979
GRPO4 170 4,2529 22,4349 1.7207 -$7.0000 78,0000 0.8561 to 7.6497
Total 190 2.2832 27.7408 2.012% -77.0000 153.0000 ~-1.7047 %o 4,2331
-------------------------- BNEUAY = - =« 0 o s m e s e et e s s s ma
Variable: CEC (% diff.) l GRP 4: All methods excl. ECEC and Comp.Exch.
by Variable HNETHOD I GRP 5: Compulsive Exchange

Analysis of Variance

Source D.t. Sum of squares Kean squares F-ratio F-prob.

Betueen groups 1 22172.4042 22172.4040 44,818 0.0000 VERY SIGN.

Yithin groups 178 88061.7221 494.7288

Total 179 110234.3300

Standard Standard

Group Count Nean deviation errar Hiniaun Kaxinua 952 conf int for mean
GRPO4 170 4.2529 22,4349 1.7207 -57.0000 78.0000 0.8561 to 7.6497
GRPOS 10 -44,2000 18.2%42 3.7731 -74,0000 -12.0000 -57.2397 to -31.1403
Total 180 1.3611 24.8160 1.8497 ~74.0000 78.0000 -2.0887 to .21

- 1 1 | IR I 4 t PR ' bt ) [ mwpmw
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TABLE 6.3 CLAY (7 deviatioms) vs. H202 treatment

CLAY ( s» ) vs. use of clay/silt sieve
-------------------------- L
Variable: CLAY (% diff.) H.0. treatment ,cRP 0. No H,0, treatment
by Variable K202 27y treatm ' 1. With treatment

Analysis of Variance

Source D.tf. Sum of squares Mean squares F-ratio F-prob.

Between groups 1 123.1475 123.1475 0.089  o.7458 NOT SIGN.

Within groups 198 274017,4044 1383.9273

Total 199 274140,7500

Standard Standard
Group Count Hean deviation error Ninisum Kaxinun 95X conf int for mean
GRP 0 35 1.3091 25.0354 3.373%8 ~68.0000 ?1.0000 -5.4589 to 8.0771
GRP 1 145 -0.4483 40,8394 3.3915 -95.0000 264.0000 =7.1519 o 6.2553
Total 200 0.0350 37.113%¢9 2.42435 ~95.0000 264.0000 -5.1404 to 3.2104
-------------------------- GMEWAY - -~ ...
Yariable: CLAY (7 diff.) Use of sieve to separate ) GRP 1: SIEVE
by Variable SIEVE SILT & CLAY from SAND l 2: NO SIEVE

Analysis of Variance

Source b.t. Sum of sauares Hean sguares F-ratio F-prob.

Between groups 1 1558.4817 1558.4817 1.132 o.288s NOT SIGN.

Within groups 198 272582.2808 1374.4782

Total 199 274140.7400

Standard Standard

Group Count Nean deviation errgr Kinimun Haximun 3% can? int for meaun
GRP 1 150 1.6467 39.3799 3.2154 ~95.0000 264.0000 ~4.,7069 to 8.0003
GRF 2 50 -4,8000 29,1078 4.1145 ~79.0000 50.0000 =13.0724 to 3.4724

Total 200 0.0350 37,1159 2.6245 ~95.0000 264.0000 -5.1404 ¢ 5.2104
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TABLE 6.4 CLAY (7 deviations) vs. pretreatment to remove carbonate

Ditto, without andosol

Variable: CLAY
by Variable CALC

(% diff.)

Source
Between groups

Yithin groups .

Total
Sroup Count Hean
GRPOO 128 -3.8047
GRPO1 40 18.8250
GRPO2 30 -10.2000
Total 198 -0.2020

Variable: CLAY (2 diff.)
by Variable CALC

Source
Between groups

Yithin groups

Total
Group Count Kean
GRPOO 102 -2.2843
GRPO1 32 8.8438
GRPO2 24 -3.7917
Total 158 -0.2593

D.t.

193

197

Standard
deviation

30.3396
51.9738
32.1026

37.1092

REMOVAL OF CARBONATE

analysis of Variance

Sun of sguares
19141.2221
252146.4875

271287.9100

Standard
error

2.46817
8.218t
5.8611

2.46372

Hean sgquares
9370.6133

1293.0399

Ninimum
-88.0000
-57.0000
~25.0000

-95.0000

REMOVAL OF CARBONATE

(without andosol)

Analysis of Vari

D.f. Sum of sguares

1595

157

Standard
deviation

17.4301
8.3489
19.5247

16.9483

31349.4288
41728.9313

45098.3400

Standard
error

1.7238
1.5148
3.9855

1.3483

ance

Mean squares
1684,7144

269.2189

Minimun
-34.0000
-9.0000
-38.0000

-58.0000

GRP 1, No treatment
2. Na-acetate pHS
3. HC1 pH3

F-ratio

7.402 o.0008 VERY SIGN.

F-prob.

Maximum 95% conf int for sean
122,0000 -9.1112 te 1.5018
264,0000 2.2023 to 35.4477

40,0000 -22.1873 to 1.7873
264.0000 -5.4029 to 4.9988

GRP !. No treatment
2. Na=-acetate pHS
3. HC1 pH3
F-ratio F-prob.
6.258  o0.0024 VERY SIGN.

Naxinun 93X conf int for mean
41,0000 -3.7079 to 1.1393
26.0000 3.7543 +to 11,9332
18.0000 -12.0362 to 4,.4329
41,0000 -2.9227 te 2.4037

[ 1 ‘w' ‘




TABLE 6.5 CLAY (% deviations) vs.

CLAY (

Variable: CLAY
by Variable SHK

(T diff.)

Source
Betueen groups

Uithin groups

Total
Group Count Kean
GRPOO 30 -3.7000
GRPO1 " ~1.3262
GRPO2 29 10.5172
Total 200 0.0350

Variable: CLAY (7 diff.)
by Variable SHK

Source
Between groups

Within groups

Total
Group Count Hean
GRPOY 171 -1.7427
GRPO2 29 10.5172
Tatal 200 0.0350

A=32

) vs. two techniques

2
GNEUVAY
SHAKING METHODS
Pttt
Analysis‘of Variance
D.f. SuM of squares Nean squares
2 3866.2207 1933.1104
197 270274,5298 1371.9519
199 274140.7500
Standard Standard
deviation error Nininua
28.8613 5.2693 ~81.0000
18.2780 3.2238 ~95.0000
38,2610 7.1049 -88.0000
37.115¢9 2.424% -93.0000
CNEWAY
SHAKING METHODS
[ et tdnlsiiedvedy
Analysis of Variance
D.f. Sum of squares Mean squares
1 3726.8353 3726.8353
198 270413,9214 1365.7249
199 274140.7400
Standard Standard
deviation error Kinimun
36,7343 2.8093 -95.0000
38.2410 7.1049 -88.0000
37,1159 2.6245 -95.0000

F-ratio

1.409

Maxinum
60,0000
264.0000
122.0000

264,0000

F-ratio

2,729

Naxinum

264.0000
122.0000

264.0000

three mechanical dispersion techniques

- Handshaking only
2. Mechanical shaking

3. Ultrasonic treatment

F-prob.*

0.24¢s NOT SIGN.

95% canf int for wean

-14.4770 to 7.0720
~7.6995 to 3.0470
-4.0385 to 25.0709
-3.1404 o 3.2104

I GRP 1, Shaking
2, Ultrasonic treatment

F-prob.

0.1001 NOT SIGN.

95% cowf int for mean

-7.2883 +to 3.802¢9
-4.0345 {0 25.0709
-5.1404 to 3.2104



A-33

TABLE 6.6 CLAY (Z deviations) vs. three methods of clay determination

CLAY (

Variablet CLAY (Z diff.)
by Variable PIH.

Source
Between groups

Within groups

Total
Group Count Kean
GRPO1 150 -4,2447
GRPO2 40 4.0000
GRPO3 10 40,4000
Total 200 0.0350

variable: cLay (% diff.)
by Variable PIH

Seurce
Between groups

Within groups

29

B.t.

197

199

Standar
deviatio

37.549
26,593
42.172

37,115

B.T.

188

189

Standard
deviation

37.3494
26.5918

) vs. two methods

GRP 1. Pipette

METHOD OF CLAY DETERMINATION 2. Hydrometer

3. Sedimentometer
Analvsis of Variance

Sun of sgquares Hean squares F-ratio F-prob.
20466.4817 10233.2410 7.947  0.0005 VERY SIGN.
253474.2748 1287.4867
274140.7400
d Standard
n error Minimun Maxinum 95% conf int for sean
[ 3.04359 -95.0000 264.0000 -10.3049 to 1.8116
8 4,2049 -48.0000 91.0000 -2.3031 to 14,5051
1 13.3340 2.0000 122.0000 10.2319 to 70,5681
? 2.46245 ~-95.0000 2464.0000 -5.1404 to 3.2104
-------------------------- ONEUAY = = = = = o m e o e e oo e e e oo m
METHOD OF CLAY DETERMINATION I GRP 1. Pipette
2. Hydrometer
Aralysis of Variance
Sun of squares Mean squares F-ratio F-prob.
3315.6056 3319.6054 2.623 0.1070 NOT SIGN.
2376467.8748 1264.1908
Total 240983, 4800
Standard
Group Count Mean error Hininua Maximum 93X conf int for mean
g::gi 150 ~4,2447 3.0459 -$5.0000 264.0000 -10.3049 to 1.8114
2 40 46,0000 4,2049 ~48.0000 91.0000 -2.5051 to 14,5051
Total 190 -2.0895 2.5903 -95.0000 264,0000 =7.199% to 3.0204

33.7078

o |
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APPENDIX 2.

A-43

LIST OF PARTICIPATING LABORATORIES

AUSTRALIA

CSIRO, Division of Soils, Davies Laboratory
Pte Bag, Aitkenvale, qLD 4810, Australia

Liaison officer: Dr. G.P. Gillman

BELGIUM

Lab. v. Fysische Aardrijkskunde en Bodemstudie
Geologisch Instituut

Krijgslaan 271

B-9000 Gent, Belgium

Liaison officer: Prof. Dr. C. Sys

BRAZIL

SNLS-EMBRAPA
Rua Jardim Botdnico, 1024 - Givea
22460 Rio de Janeiro, RJ, Brazil

Liaison officer: Dr. A.F. de Castro

CAMEROUN
Inst. de la Recherche Agronomique
Centre de Recherche d'Ekona
PMB 25, Buea, Cameroun

Liaison officer: Dr. §.N. Lyonga, Chief of Centre

COLOMBIA

Instituto Geografico "Agustin Codazzi"
Laboratorio de Suelos
Apartado Aereo 6721

Bogota, Colombia

Liaison officer: Dr. C. Luna Zambrano

FRANCE

Services Scientifiques Centraux
0.R.5.T.0.M.

70-74, Route d'Aulnay

93140 Bondy, France

Liaison officer: Dr. P. Pelloux

GERMANY (FRG)

Ordinariat fiir Bodenkunde
Universitit Hamburg

Von Melle Park 10

2000 Hamburg 13, BRD

Liaison officer: Dr. G. Miehlich

INDIA

Nat. Bur. of Soil Survey & Land Use Planning
Seminary Hills, Nagpur-440 006, India

Liaison officer: pr, V.A.K. Sarma

INDONES 1A

Centre for Soil Research
Jalan Juanda 98
Bogor, Indonesia

Liaison officer: Dr. M. Sudjadi

JAPAN

Tropical Agricultural Research Center
Min. of Agric. Forestry & Fisheries
Yatabe, Tsukaba, Ibaraki,

300-21 Japan

Liaison officer: Dr. Yutaka Arita

KENYA

Kenya Soil Survey
P.0. Box 14733, Nairobi, Kenya

Liaison officer: Mr. F.N. Muchena

MALAYSTA

Analytical Services, Dept. of Agric., H.Q.
Jalan Swettenham
Kuala Lumpur, Malaysia

Liaison officer: Mr. Lim Han Kuo

MOZAMBIQUE
INIA, Dept. de Pédologia
Caixa Postal 3658, Maputo, Mozambique

Liaison officer: Mr. L. Touber

NETHERLANDS
ISRIC
P.0. Box 353, 6700 AJ Wageningen, Netherlands

Programme Secretary: Dr. L.P. van Reeuwijk
Royal Tropical Institute
Mauritskade 63, Amsterdam, Netherlands

Liaison officer: Dr. F. van der Pol

NEW ZEALAND

Soil Bureau, DSIR
Private Bag, Lower Hutt, New Zealand

Liaison officer: Mr. L.C. Blakemore

NIGERIA

I.I.T.A.
PMB 5320, Ibadan, Nigeria

Liaison officer: Dr. A.S.R. Juo

SYRIA

The Arabic Center for the Studies of
Arid Zones and Dry Lands
P.0. Box 2440, Damascus, Syria

Liaison officer: Mr. J.-0. Job

UNITED KINGDOM

Tropical Soil Analysis Unit, LRCD
Min. of Agric., Fisheries & Food
Coley Park, Reading RG! 6DT, England

Liaison officer: Mr. R. Baker

U.S.A.

Soil Conservation Service
Room 393, Federal Building
100 Centennial Mall N.

Box 52503

Lincoln, NE 68508, U.S.A.

Liaison officer: Dr. J.M. Kimble
Dept. of Agronomy & Soil Science
College of Tropical Agriculture

3190, Maile Way
Honolulu, Hawaii 96822, U.S.A.

Liaison officer: Dr. J.A. Silva

VENEZUELA

CENIAP, MAC
Seccion Suelos
Maracay 200, Venezuela

Liaison officer: Dr. A.V. Chirinos
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