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SUMLLARY

The Republic of Burundi is known to be poor in min-
eral raw materials, the economical and rational utiliza-
tion of the peat resources and deposits available in the
country /abctt 5C0 wmillion tong/ are therefore of primary
importance,

Peat is currently used in air-dry state and in 2 kg
blocks either to produce energy or simply as fuel in
households.

Since there are also limestone and phosphate deposgits
in the country, the idea arose to use thege raw materials
to turn natural peat into peat-based fertilizers for agri-
cultural application. ilogt of the country’s soils are fer-
ralithic, with low nutrient levels and advers physicel
properties, This was also a reason for suggesting the use
of peat-based fertilizers as soil amendments.

Several technologies are availavle to manufacture
peat-based fertilizers, but before their introduction in
Burundi it had to be determined if the Burundian peats are
suitable for the production of peat-vaged fervilizers and
soil amendments or for any agricultural utilization, %o
what extent and under what limits.

In view of these congiderations, pursuant to a propos-
al by 1’Cffice National de la Tourbe /CNATOUR/, by 1’Insti-
tut des Sciences Agronomiques de Burundi /IGABU/ and oy le
ilinigtere des Travaux Publics, de l’:nergie et desg ilines,
UNIDO0 invited the sgpecialist to take peat sampleg in the
major peat areas in Burundi /Buyongwe, Cishubi, Fitanga,
Kashiru, Kuruyange and yamuswaga/ and soil samples from
the arees around the peat locationg in order to establish
the chnemical and pnysical properties of thesge peats and
golls, The specialist performed this task between .uguat
2C and Jeptember 13, 1985, and in addition to the peat an




goil sampling, he collected limestone samples from the
Mosso area and rock pkosphate samples at llatongo.

To analyse the above sample material, UNIDO contract-
ed the Regearch Ingtitute for Soil Science and Agricultural
Chemistry of the Hungarian Academy of Sciences, Budapest,
and the So0il Science Department of the Horticultural Uni-
versity, Budapest /Hungary/ with the additional require-
ment that veyond these analyses, a technical report should
be prepared on whether the Burundian peats are appropriate
for the production of peat-based fertilizers and soil amend-
ments and on whether improvement may be expected in the ad-
verge physical and chemical proper.ies of the soils end in-
crease the nutrient supply of plants.

The gpecialist’s report has been prepared on the basis
of the analytical findings by the Researchh Institute for
Soil Science and Agricultural Chemistry, where the analyses
were carried out with the gpecialist’s active participation.

——— = e - -

It occurred from the analyses that peats in Burundi
are acidic /the pH-value ig below 5/ and have high +total
nitrogen and medium phosphorus and potassium contents /e.g.
total N = 1,5~2,15%; PZOS = 0,18-0,27%; KQO = C,04=0,25
- See Tableg 6, 7, 8,9/. Burundian peats have satisfactory
physical properties and 15C0-30C% water retention capacity
in powdered form, under 2 mm particle size. Their hygro-
gcopicity values are 2-5 times nigher than thoge of the
gsoils /ny = 13.67-19.55/.

The soils gurrounding the peat areas were algso invesg-
tigated on the agsumption that the produced peat-baged fer-
tilizers would ve applied primarily on soils around tne
peat locationa, These soils were found to ve acidic /pH is
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velow &/, have low nutrient content and low cation exchange
capacity /CEC/ /T value = 10-25 umeq/ but to possess rather
nigh humus content /2,7-12.9%/ /Tables 3, 4 and 5/. ue %o
their high humus level, they have a good buffering capacity,
which involves that no appreciable reduction in the pi-le-
vel occurs even if 100 t/ha peat rates are applied to these
goils in cage of goil amelioration /Table 15/.

As both soils and peats are acidic, it was of greas
importance to decide what cowmposition can be ensured for
the peat-based fertilizers from the available components of
peat, stable manure, limestone powder and rock phosphate
and to what extent the pH-value of the mixtures can be ad-
justed towards the higher pi-levels /Tables 10, 11, 12, 13
and 14/. It has been established that in mixtures of peat
and stable manure at variable proportions /2:1, 1:1, 1l:2
and 3:1, 1:1, 1:3/, both the nutrient content and pH-level
of the mizxture rise if the amount of manure component is
increased. For exasmple, in case of the peat + manure cou-
post with Serial number 9 in Table 11, if 50 t/ha amend-
ments are applied, 760 kg N, 605 P205 and 774 kg K,0 can oe
introduced into the soil and in this case the pH of the mix-
ture ig €.69, i.e., it is close to the neutral 7. arwyard
meaure plays an important role in adjusting the pi-ievel,
gsince its original pH is 8.04, which is very high. As the
ouffer capacity of peats is low, the pi-level can easily
ve raigsed to the desired value by meany of manure and Iime-
gtone powder /e.g.: Table 13 indicates that every 17t lime=-
stone added to the peat raises the pHd of the mixture by
almost one unit/. A similar rise in pH was observed Ior
peat and manure mixtures if limestone powder wasg added Yo
them /Table 14/.

Another requirement in the manufacture of peat-vased
fertilizers ig that they should not reduce the pi-valus ol
the goil., It was found in the coursge oI analyses that the




good buffer carpacity of Burundién goils /which is mosgtly
due to their higk humus content/ regsulted in no appreci-
able reduction in the goil pH-value if peat and peat +

+ limestone powder mixtures are:applied /Table 15/.

The examination of tke pF curves shows that the peat
added to the soil improved the ncisture regime oI the
soil, increased tie mcisture avéilable to plants and in-
fluenced the hydraulic conductivity of the soil advantage-
ously /Table 17 and 18, Fig. la-1k/.

According to the examinatién oI the buffer effect, it
has been shown that the buffer éapacity of the suvil hasg a
good feature in acid ard alkalirne medium as well and the

—

peat + stable ranure added to tﬁe scil improves its buffer
properties /Tabie 19, Fig. 2/.

P

The results of the experiménts concucted with Burund-
ian .1ils and peats lead to the conclusion that with the
application of stable manure, limesfone powder and rock
phosphate, such peat-bagsed fertilizers can be made from
the different peats that can be:efficiently used in agri-
culture, partly as soil amendments and partly as fertiliz-
ing wedium providing plant nutrients. It may be expected
that a part of the imported fertilizers can be replaced by
these peat-based fertilizers. A:conclusive answer, however,
can only be obtained if prior pot experiments and small
field plot tests can establish énd determine the extent to
which the nutrient stock /N, P, X, Ca, Mg and trace elem-
ents/ of peat-baged fertilizers:are available tc the plants
and to find out 1f they can reach the game fertilization
effect as inorganic fertilizers.

The other important, but open question, is if the
profitacility of peat-based ferﬁilizers is comparanle, and
if so, to wrat eztent, *o the cost and price factors of in-
organic fertilizers, It is substantial that one should e
ablz to dewonstrate oy way of a'cogt~beneflt analysig what




is more economical or less expensive: To produce peat-
vaged fertilizers from local raw materials for the Burund-
ian agriculture or to purchase fertilizers avbroad for
costly currency., I believe that the truth lies somewhere
halfway; on a part of Burundian soils, peat-based fertil-
izers should in any way be used for amelioration and in
areas where thisg procedure is not imperative and where
crops require only low levels of nutrients, one may nave
recourse to artificial fertilizers.

Pot experiments and small plot field {trials will make
it possible to work out a kind of low=-cost technology by
adopting certain parts of the technologies reviewed by tlae
gpecialist in his earlier reports., The pkysical and chemi-
cal analyseg and tests conducted on Burundian goils and
peats by the Regeearch Institute for Soil Science and Agri-
cultural Chemistry of the Hungarian Academy of Sciences
will provide useful indications in working out tnis plan,

The specialist takes this opportunity to declare his
readiness in providing assigtance for both related research
and pot and field experimental work and for designing the
most profitable technological variant,
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1., Chiecztive of *the irvestigations

The peets ixn 3urundi, which are gererally sirongly cer-
tcnifled, currently are used elmost exclusively for rezting
rarpcses or to octaln ernerzgy. Towever, the demand nes pres-
ented itsell to uge these pezis - 2s peat-based fertilizers
to =2meliorate and increase the nutrient supply of trhese

In orderAto determize t¢ wnat extent the Zururndien
ceats are azpropriete for soil zmelicration and to incress
nutrient surply, physicel and chemical test and analyses
neve bteexn corducted oxn soils typicel of ezxtensive aress iz
at major peat locations.
et practice, peats are not used I ture form tutf are
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Tertilizer supolements z2re applied/. In our exper-:e:,s ve
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oeats were zixed with gtatle manure in differexnt propertions

N

2
nd we otserved the chznges cccurring iz the chemicel cemroce-
si<ion of tre mixtures., These Invegtigations help fc edluss
tne mixtures to the desired pH-value znd to the reguired
natrient composition.

we alsc investigated now the pE-value of the acidi:

Surundian peats can be enhanced bty edding limesione pcwder.

)

“tere sre large limestone cuarries in ths country; The usg

{2

cZ limextcne for thisg aim seems therefore

4

v
The results of our zrelyses indicate that Tost of iz
3urundian scils are a2cidic., Therefore, it is advisztle *o

sroduce mixtures contelining peat, statle marnure, :rimesicne
sowder znd rock ghesrphnzte, which increase, cr 2t leaczt do noz
reduce Zurthner the pX of soilgd-and ensure the opiimum i
range Jor crops under the gis farning conditicns, e cer-
ried out tesmof this xind ard determined the chianges iz
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Jitzng2, 3uycngwe and Tyamuswagze/. “he s2muzles were iexen

Trom the o=5C cx aznd 30=-1C cm layers oi the Iive proiilles

- mutually sseced 20 meters apart on Tie specified loca<ions,

4

Terimeters 4, B, eic. = had been homogernized in order to ob=-
tain good averege sawmples from the various sampling points,
™ig 2llowed us to establisi the quality variations of peats
in the func*ion of depth and location for the entire area.
The location arnd marking of pee® saszples are given in Zztle

<~

. In edditicn, average samples were 2lso taken irou pea

ct

heaps dried to air-dry state in the open.
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II. Jyife fENENS

1, Tnvs.cel and chemical properties of the soils

Table 3 shows the physical properties - gpecific
neight, hygroscopicity /hy/ and perticle size distritution -
of the soils. There ere no significent variations in speci-
fic weight from soil to soil /2.5=2,7/. However, tlielr nrg-

-

scopicity varies widely /1.94-7.6C/, wnich may 0ve re.ated

3

1 -

o
to *heir texture and humus content /3ee Teble 4/. The high-
5 sured

18]

+ nygrosccpicity, humus level and 334 content were Tea

[ =

in the samples from 3isozi-Kuruyenge/ /T33: hy = 7.60; nu-
mus = 12.92%; MH, - 19.6 ppm/ and from Kashiru at the C-3C
sampling deptih Jcn/ /Teg: ny. = 7.10; humus = 9.76%; IE, = 39
opz/. The obtained results are characteristic of tropicel

Tre per+ticle size distribution is varied:

ferralithic soils:
perticles > C.C5 am end clay frections > C,CC2 um are pres-
=+ in high proportion, wherees the 0,05~.,02 mm frzetions
wewe a lower /2.8-16,175/ ratio. Their friebility in dry state
is due to the high sand fraction, while in wet state tneir
reevy texture 1s the ccnsecuence of the medium cley convernt
/2,002 > 14=-40%/. Tre soil of Glterga /Ca4/ is an exception
vecause this has the highest send /2 C.C5 = £4,97/ ard tre
lovest clay fraction /C.2C2> = 14.275/.
The chemicel properties of the goils are given in

Table 4 /pE; hydrolytic acidity /yl/; nunus; #Cl scluble:
gmmonia, magnesiun, nitrate-nitrite, sulphate; Anmonium=lace
tate /AL/ soluble: phosphorus, pctassium, sodium; E-C4 301~
urle trace elements: zinc, copper, menganese/., It srould te
~oted that all the tested soils are acidic /p£ is below £/,
wizh gignificant hydrolytic acidity /y1 above 22/, “he soils
rneve a high or in some cases. very nigh humus content, e.g.
Jisczi-lluruyange soil /TaB/ /12.925/, except for ihe Zuyongwe

il /Tay, Ta9/ /3.48% and 2.76%/. The Kashiru soil /Tag,
0=3C cm/ has the highest IH, /39 ppm/, while the Gisozi-
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~lluruyange /TaB/ soil ras the nighes: IlTy~lis ion content

i
o
ol

/3% ppm/. The T content, as determined by the Al-metl

AL~

/a::onium-lactaée?, is very low /ever the soil with trhe
righest value cen only ve considered as teing poorly supplied
geccording to the Central ZTuropeen stendards/. The ev ilatle

% content is also low, with the exception of 3uyongwe /Ia-,
C=3C cm/, Gisozi~-Kuruyange /TaB/ end Gitenge /Ta4/ soils

/¥..C = 358, 184 and 206 ppm, regpectively/. Th: solls &av

3uyongwe /Te,, C=3C cu and Tag, 3C-6C cun/ and HKejondi are

nl

4

well gsupplied witl magnesium /i.g = 164, 186 and 126 ppm,
respectively/. The soil reve a medium sodium content /l7-
41 ppn/. A4S regerds ire trace elements, Zn and Cu contents

re well belanced, with tne exception of 3uyorgw /Cal» T=
m; Zn = 1C ppm/ and eishudi o, 1 soil /Cu = 17.4 ppm/.

]
C
Q

N

The menganese content 1is exceptionally high ixn the Suyongwe
soils /Tal, 0=3C cm and Ta9, 30-6C cm/ /lnm = 294.6 and 24€,8

opm, resp./. The sulphate content in the Yashiru /Teg, c=3C
~ L - : anl= -

cm/ and Gitanga virgin /;37/ soils /30, = €.2 end 7.% P,

resp./ is nigher by a1 order of megnitude tran in the cthers.

"he low basic saturstion /Table 5/ is chearacteristic
of the adsorption relations of goils., The S-value = ranging

1

ne+ween 2,94 and 5.C3 meq/1CC g = reflects the low level of
me+tzllic cations. ameng the I-values, ~<ne Ja cetios 1s dou-
irant /2.1-4,35 weg/1C g/. The I-valie, which expresses the
adsorption capacity, shows & typical value /1C=25 neq/ for
cerralithic soils. However, in the case oi 3uyongwe /Tal,
0-3C cm/ and Kajondi o 1 /Ta/ scils lower velues /7,03 =nd
2.7 zea/, woile in the Feshifu /Tagg; 3(-6C cz/ soil higher
nevalues /44.56 meq/ were aeasured, The latter very high T-
value can ce explained by the high clay content of the soil
/lee Table 3, L.ol22 = 51,20/, The tazic seturation co-
ircides well with tne nydrclytic ecidity value /Zable 4/,
vecauge the lower the tagicTsaturation of goils /or the nigh-
er their level of .rse+turation/, the nigher tte Y, veluie is
in the soilsg and conversely.




2. Fhyvsical and chemicel cheracteristics of the
s

air-drv sverage peai samp.ie

Currently, the most extensive exploitation is being car-
ried out at peat ereas in Buyongwe, Gishubi, Gitanga, ilashiru
and Kuruyernge. At these locetions, the specialist took 5-1C
kg aversge senples from the extracted and air-dried peet
blccks, These air-dry peet samples were used later on /Foint
4, 5, 6, 7 and 8/ to prepere peat umixtures.

The physical properties of peats /Table 6/ are cnarac-
terized by volume weight, water holding cepacity erd Lygro-
scopicitj /ny/. The voluume welgh‘ does not very appreciatly

from peat to peat /C.;S-u.68 g/cm /e The differences are du
to the fact thet certain nea*g ere light textured, wnich is

used by the presence of larger or smaller amounts of pzrr-

r.s, leeZ, reed zrnd rooc* residues, Ihe water nolding carec-
ltj is not nigh /217-312%/; this mey be expleirzed ty the

nign degree of cartvonificetion., These values ere eprreciaxly
lower thar those ty¥ypical of peats under the termperate zon
/Zungery, Irelerd, Finlexnd, etc./, where water retexntion is
nigher than 50C%, particularly in the case of sphagnum pez:

On the other xand, the hygroscopiciiy /hy/ of <re peats
is very good and increases depending on the particle sizes.
ire hygroscopicity values of the soils /Table 3/ are much
lower /1,94-7,10, the average is about 5/, Peai nygroscopi-
city velues are 2-5-~times higher than those of soils /13.¢6
-13.55/,

“atle 7 comprises the cremical properties of trhe peats:
pr-~veluesg, nydrolytic acidity /j /, exciange no“dl‘y /y-/,
igrition logses /expressing combus+1ble orgenic met er/:

readily eveileble nutrients, trace elements, »ogal sulpnur
/./ and sulphetes, <The data indicate that the peets ere acid-
ic /pH is telow 5/, their thro ytic acidity value is very
nigh /above 10C/ and exchange acidity is also considerably
high /7-23/. This is due to the following: when the exchange
acidity is determined, the KCl solution exchanges only




locsely bound 57 ions of the colloidal pert, while in thre
cese of hydrolytic ecidity, where Ta-szcetate i3 used for de-
terninetion - due to alkaline hydrolysis, the wore sirongly
bound hydrolyzatle 27 ions are also excharged, In tropical
goils the hydrolytic acidity is generelly /scmetimes 10-
times/ grezier then the exchange ecidity, /esrecially in soil
with a high organic matter content/ because the former value
inciudes nonexchangeab;e hydrogen associeted with cartoxyl
groups 2xnd aluminium aydrated oxides as well, vhen admixing
the additives like stable manure, limestone powder, eic.,
tnis "hidden" acidity of the peat should be neutrsliced, Zhe
nigh ignition losses /7C=9C%5/ point to the high orgesrnic mei-
ter content of peats. Thus, 3urundian peats constitute a fuel
with high calorific value /350C Xcal/ for household and irn-
dustrisl ugege, The humic acid content of the pea* samples
is asove 3C% on the average, showing a strorg carborification,
“re bournd eummonie content of the i=ets is high /ebove 164
ppn/- the nighest valie wag observed in the Zuyongwe peat
/ /212 ppu/. The IC +%5 content wes the highes?t in tre

n%‘ayanée peat /L- / /87.8 ppm/. The zvailatle phosgprorus con-

nt of the peats, altnough gtill znot excesggive, mey te 1i-57
times umcre than the level of the soil /P235 = £9-225 ppm/.
Thig comporent is only 3-¢ ppm on the average in soils, Zhe
seme applies to potassium, e,g. in the Fasghiru peat /314/
the KZC level is 422 ppm, while for *he Xashiru soil /< a6

-

this value isg only 57 ppm. In peats the lig content may te

5=17 times es muc* as in the soil,
_ The highest nutrient wvalues /17 “4, if3+ﬁiz, nga, KZC,
Jg/ were found for the 3uyongwe soil /Ia,/ and peat /_Tl/,

N

e
which means that the soll near to or under trne peat layer and
rich in o, r, u and g interacts with the chenmica

3

!l composition
of the preat located over a depressed terrain,
The trace element mp051tlo of the peats and soils is

roughly the same, apart from the exceptions menti “ed pre-
viously in soils /Table 4/, The Gishubi peat /$-2/ has a very
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nigh In content /15€.2 pp"/, while in case of the cther peat
semples, this velue rexnges Delweer 35,5 and 6.2 PPEe L€

-~

+otel sulphur content varies Tetween .3 to C,8°, which is

i

i

a relatively high velue in comparison to peaels in the te

perate zone, Zowever, +the readily available sulphete sulpliur

~

content is considerably lower thazn the total S leyel- oS

ir the Gishubi peet /TT,/ the totel S is 0.8%, SCZ' cortent

is 83.4 ppm, which is only 2¢5 of trne total 3 conten Thre
sulprhate content of peats may exceed thet of soils by 1-2 ord-
ers of magnitude /e.g.: Buyongwe peal /T.E SCi 5& ppm,
while for Buyongwe soil /Tal, C=3C cm/ Sh C

3, Chemical properties cf peet gemcles taken in situ

In "ables 8 and @ we indicate the ci mical cheracter-~

is*ics of the pesi samples T, to Tgq.

4

gen /I/, prosprorus /EZCB/’
arsesiun /ig/ conients of

.
L 9
Tz2hle 8 ghows the totel nitro

pctassiun /KZC/, celcium /Ca/ and =
ihe pest samples., _ne totel I content of all peat sampies 1s
very high, ebout egual to the total I content of the studied
sterle menure /See Table 11/, while their phosprorus, potas-
sium, celcium &rd magneszum contents are well telow the levels
found in the menure, Liixing 3urundian peats with stable manur
is :ustified partially Dby the differences in their nutrient
contents and ty the need to adjust the p= level adequetely

for soil amerduments coniaining peat and menure /see Tables 11
rd 14/, besides the biological effect, which is not sutjecs
to thig report.

Tarle 9 gives the chemical creracteristics of 435 pees
samples /pE, ignition losses = ‘combustible orgaric meuter -,
ezgily aveileble nutrient-, trece e. lemert~-. and sulphete con-
tent/., ~he pr=-values of the fres“‘y taken peat samplesg are
lower than in case of the r-dry sverage samples /Table 7/
“he ignlulon 10sses were determined after drying the samples
at 105 °C, /It should be noted that the other elements are




alsc expressed in percentage of the dry matter/, The ignition

losses of pestis from all the six arees, irresgective ol the

t

sempling depth, are extremely nigh /7C=9355/, which ‘hdlca es

“

nigh orgenic matfer content, In the peet sauples Irom

w

jitanga, 3Buyongwe and Iyanuswaga /T 57 = T 99/ the 334 content
is righer in the 5C-10C cm, then in the 0-5C cz layer., o such
tendency could be observed in either layer for the 333 Ii,
cortert, It was Tound that the phospnorus content was tn
iznest in samples from the washiru peat area /21 - T 1L
/reaculﬂa ven 633 ppm/., This value is much lower for otk
saxples, with the EXCEPulOK of the 5C=1CC cm layer of th

3ighubi Ferimeter & /T 35/ semple, where th :2C5 content is
vy far the highest /132C ppn/. “he potassium content is also

JE U —

grest in the latter A274¢ ppu/, while the Ig-, sodium-
and zirc content is 798, 236 and 16,2 ppm, respectvively.
Lecnesiun reeches its highest level in seumples originating
cyrom Heghiru and 3Suyongwe /I 77 - I 87/. 4s for irece elements,
ccpper exnd zinc are present in aboul tre sane evels as in

+ve air-dry everage peat szmples /Tatle 7/. The very nizh

value of Ln /above 10C ppm/ was ottained Zor the _uyongw

v

Vs lie Aol

— Nﬁ2
ceet arez /I 77 - I 87/, The 5Cy -gulphar ig slightly mcre
aturdart in freshly taken peat samples than in the air-dry
everaze peat samples /Table 7/.

L, Chemical properties of mixiures conteining peat,

gtable menure and limesgstone powder

izsures -ontaining diffarent proportions of peatl, me-
~ure erd limestore powder were prepered to study their chen-
ical composition, ZI2ble 1T gives the components of these
miztures end their ratios.

Tetle 12 srows the totel nitrogen, phosphorus, potas-
3ium, calcium, megnesium and réadily svailable hlurogen con-
"

—_—

ents for tne air-dry averege peat samples /T L = 22

= +1
=,, the

gtable manure /I/ and the peet and manure mixtures /¥




- ¥ 15/, as well as for mizxiures of rasniru peat wisth lime-
stcre ;:wder znd menure /I Y2 3/, It cen te noted thet

tre total nitrogen content of the steble manure /I/ is
sligrtly lower then that of the pests /77 1 - IT 3/, tut
s*atle wanure has higher levels of F, I, Ce, Lg end readily

sevaileble 7. The Zuyongwe peat /TT 1/ hes an outstendingly
nigh total 7 contert /2.83%/ and its readily esvailetle .
conitent iz 2lso the hnighest /575 ppn/. The I corntent ol tie
mixiures decreeses with the increase in the rate of added
stehle menure, which is due to the nigh I content of pezats.

)
regzrds the other elemerts, their proportion increases

+
3
n

J1:1, 1:2 ratios/.

as more and more stsble menure is admixed ,

For mixtures cordtairing limestone powder /¥l 1, 2 an
3/, as it was expected, thére is a proportional increese in
+he celcium content. ‘

In Table 12 the general cremical properties oI tkh
gtatle menure, the mixtures of peet and satle manure and
+7e mixtures contairning limestone powder sre shown, Stztle
nmenure zas *he highest pIf /8.04/, therefore the pi level of
+re mixtures rises with higher edmixziure raztes of manure,
Tre s*able menure was rroduced or = Hungarian deiry farm,
from straw bedding; it was a2 ripe, slightly soily statle me-
nure,

¥

The orgaric matter content of the siatle menur is

-

- ~
o "ﬂ

5C.3€5, while in peats it is 7I-37%5 /Tetle 7/. Therefore,
+the mizitures reflect the decreasing guentity of organic met-
ter as more and more manure is added, The drop of the =ammo-
nis /134/ level in mixtures 2130 agpears to ne losgicel,
sirce th I§4 content of peais ig nigher /1£4-193 ppm/ then
trnz+ of the gtable manure /134 ppm/ /Tatle 7/. The hign fHA

/e

onterns /318 ppm/ of the Zuyongwe peat /ITL/ is reflected in

Py

the 314-?alues of the mixtures ii 1, I 2 and ¥ 3., 4s regards
the ov"e"ze lements and com,oAhds /-2:5, Eai, Vg, la, IZn, Zu,
i oand 327/, they are found in largar emounts in stvatle ma-
nure thah in peats, consequently, their levels are also highb-

i
er in mixtures if *he marure admixture rates are increesed.
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“nis tendency suggests thel, in order %o increzse the
supp.y of Zurundien peats, it is weorinwnile to =iz
.peass with siable marnure. The level of menure admixture
rates are, of course, adjusted to +he available quantity of
+zhle marure. The anigher the proporilon of steble wmerur

@

is ir +he mixture, the more advantageous it is., The pezat-

gtable menure retio should be at least 1:1 in the mixture.

S, Charges in the pE=values of mixtures containing

peat, menure end limestcone powder

“hmen producing peat-based fertilizers erd soil amend-
mernts, it is 4rp=rat’ve to know what changes take place In
the prI-velue of the mixture cortalnlha peat and limestorne
pcwder, i.e. to what eX: tent does the lizestorne powder in-
crecse *he oversll pI-value.

Tor *ha* purpose, we prepared miztures of different

comrositions /Tazle 13/ by using the sir-dry average peat

semcles ifrom the Iive major peat srees /Zurongwe, Zishubi,
li*zrga, Zishuru end Xuruyenge: T 1 - ~7 5/, Tinely powdered
/ < 1 om/ limestone - from the llosso site in Zurundi - wes

mm
used for the experiment,

manle 13 indicates that with the increase in the 2p-
plied quantity oI limestone powder, the pZ of the mixture
increases, that is, piH=-values of peats c2n be raised. 2y add-
ing 4 weight units of limegtlone powder to

o peet, tne pE-value increases from tre originel 4 to 2.3~

-

I

=7.5, If B units of Zimestone are ided, %ne pH-level can
ever. reech adbout pE ll.

iccording to the date of Tabtle id, stetle menure alone
cer increese the pi of *the mixture, put if limestone powder
ig elgo added, a pi-value ulgner »y a8 unit can be reac“ed

Its value can even ve raiged auove 8, like ir case of tne

Zuyongwe /I7 1/ o, 10 mixture.




Zggsed on our ‘results the conclusion cen te arawm tret

-

-e pZ level oI pezt-tased mixtures can Ce sutstantially in-
-rezsed bty the admixture of stable merure or limestone povi-
jer e-d of g*etle manure + limestone powder. The eppropriate
level of pE can be adjusted by producing & mixture thei does
re= reduce goil piE and, in addition, ersures axn optimum pi-
level for the crops.

6, Crarges ir +the ph-veslues of miztures coupcged of

soil, peai, limestore povder e~d rock prosprate

As peat-based f° ilizers sre primerily utilized in sci:
amelioration, it is lt erative to investigate the eifect oI

peat, limestone powder, peat + limestone powder and peat -+
+ limestone powder + rock prnosprate on the pz of soils. To

-

sorduct this experiment 5 peeis /Zuyongwe - TT., Gisaubi -

-~ ~S ~ TS mr - -~
-7, Jitanze - 77,, Feshiru - 1T, and .uruyange - ~7./ and

goils adjacent to the peat arees /3uyonzwe - “a., Cisiu
'S

o'

}

[

Iag, Gisozi=-iluruyange - faa, Gitangs - :ad, I&:o:di -

d Xashiru - -a// were gelecied end amendmert nixtuires were
added at rates usua&-J adopted in practice.

prectice the epplied rctes ard susn

m goil lay-

Q

mer+s are gernerally referred to tle upper 15=3C
er, Ir terms of one hectare, a 20 cu soil lever is celculeted
to weigh 3 million kg. In practice, tze following peat, Llime-
stone powder end rock phosphate quantltles ere generally
edded to this amount of scil:

Coil reat Zimeston tock
_ powder pr.osprnate
Kb o —_—
t/he
3 CC CC 1¢ Col 1
c C.25

5C C.5
75 Co75
1CC 1




ur model experizent /ased on the atove mentioned/ wes

e
rerformed witz 3C g soil, end the ezendment rates were ed-
Lusted accordingly /Tatle 15/. The emount of applled pect
reacred the wmexizum 100 t/he level, .e were rather cereful
with limestone powder, we set the upper limit at 1 t/ha, The
limestone raites, which wer2 17 as compared to the peat, seem-
ed to be low for soils, while the limestore powder applied
at 1-87 levels in our former experiments /Table 13/ resulted
in corsiderable pE chenges, reaching ever pi 11, Thig phenom-
eron might be expleined by the poor buflering capacity of
3urundian peats as opposed tc the high buffering capacity oX
+he goilg., The pE of the peats increaged by one unit as e
response to & limestore edmixture &s low as 17 /Table 13/.
Or the other hend, as it is shbwn in Zable 15, there wes 2al-
mogt no chenge in pH when 15 limestone povider was added to
+-a goil directly or affer mixing witkh peat., The P crange
induced by the epplica*iorn of rock phosprate was also neg-
lizitle, -t should be ncted that in deterzining the 1/ /ze
rock phosphate rete, our sverting p int wes that tre :2v5
content of the latonge phosphete is 11,247 /Tedle 2
ore torn con*taing 112.4 kg chs, which is s medium phosphate
fertilizer level in practicel soil fertilizetion.

sccording to the dete we may conclude that evern large
amounts /5C-1CC t/na/ of peats cen de epplied Zor ameliore-
“ior purposes without eny risk, veceause, due to the nign
buffer capacity of the soils, there ig no danger of the soils
turning acidic,

-~ : ] J 3 =l
lceagionally it might

! . o - -

e necessary o raise soil pi iy
adding limestone powder, particulerly if plarts reguire 2
righer p= level /above 6/. Teble 16 shows how the pi-velies

of goilg change if 1-27 t/na limestone reates are eppiied.

The well esterlished practice of liming temperate region soils
+o neutrality isg not effective in most 0 %he hnighily weztier=~

ed soils of the tropics. llore often thexn not, liming %o pi 7




ceuses more narm than good. lany tropicel crops are well
adopted %o acid soil cornditiors; freguently, *trey do no* re-
gporid to lime as better kow: crops do.

7o Iydrophysicel properties /water reterxtion /pZ/

curves; saturzted nydraulic conductivi<y/ of soils

and soil-peat mixitures

For the cheracterization of hydrophysical properties of
Zurundi soils water retention /pr/ curves and saturated hyd-
raulic cenductivity values /i = cm/day/ were determirzed in 6
soil sanmples /Tal, Taz, TaB, Tae, Ta7, Teg - See Tadle 1/.
The influence of various Burundi peats on the above men*tioned
hydropnysical charecteristics were studied in 2 following
scil=peat mizxture corcbirations:
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~e measured rnumerical data of weter-retention /pr/ curves
of £ scils 2nd 9 soil-peet mixtures were summerized inm zatle

-

< Ay

17, erd their craracterisvic seturseted nydraulic coxnductiviiy
rengas are given in Table 18, The det ermined pIl-curves are
iliustreted ir Tigures la - 1 h, Tater retention date were
determined at pF C; C.4; 1.05 1.5; 2,03 2.3; 2.7 3443 4.2
ard 6.2, In Tetle 17 measured particle density and bulx dexns-

P

ity values were eslso tabuleted, &s well as *the totel porosity
/Tr: celculeted from particle densiiy exd bulk density/.

e aveiletle moisture range /AR/ velues were calculeted =s
+he difference be*ween the moisture content /in volume per-
certage/ at pf 2.5 /1/3 etmosphere percentage: teken from *le
graphically illustraeted pF-curves /Figure la-1h// and pr 4.2
/wilting point, 15 auﬂosphere percentege/., These A2 values

I

are elso giver in Zable 17, for *the soils and soil-peat uiz-
tures studied.

The following conclusions carn be drawn on the besis of

cur measurements:
a/ Soils,
The tulk density of the studied solls is very Low

/with the exception of Tay, it remeins telow 1 g/c:B/, axd
shovs a strong negetive correlztion witn the organic metve
content. The lowest bulk density /C.7-C.8 g/cmB/ was measured
in Ta3 and Ta6 goils witk a high organic Watter content /ll-
=135/, “he "nighesgi” 1k dersity /1.18 g/cm / wesg determired
in the Ta, soil with low /3.57/ organic matter content, Ze=

o

cause there ere no gignificant differences in the perticle
der.sity of verious soils /Tetle 3/, the calcu lated total por-
osity increases with decreasing bulk dergi*y /Tatle 17/.
-~ The volumetric moisture conternt at pr C /full sature-

+ion/ is similar to total porogity in meost cases, “here is
ro irdica*ion of swelling /pf ¢ > 2./ end the saturstlon wes
imperfect only in a few ceses /pr - < z-/y .8, in Tej en

Za, gcil samples, In thege cases tre moigtening of soil is e

e

glow process and limited ty entrapped air,




%

- The pr curve ig determined dY¥ the totel porosity

/= talx dernsisy/ in the low surilon range. Jity incressing
guctior tie influernce of .he spuecific surface /determined Ty
particle size &— textulre, c7ay sortent, orgenic mettier con-
tert/ becomes wore and more ax rificart, and finally dominant,
7ithin th- high suction range /Pt 2 2.3/ the retained mois-
ture cornien* sLows & sirong positive correlation with the or-
ganic metter content /€eEe -e3/ end/or clay content /e.z.
Taz/.

- The 4T /calculated as the difference between pI 2.5
and p7 4.2/ is nighest in Ta, and -a3 goils with a high or-
genic matter content, due to thelr very high field capacity.
e A3 is somewka:t lower in the Ta, and Ta7 soils - due to
their lower field capacity’/ <«—lower organic matter cont =t/
end in the Ta, soil - due %o its righer wilting percenta e
/«— higher clzy content/.

- The sa*ura‘ed hydraulic cornductivity 1is nigh iz fze
s+udied soils teceuse of thelr low bulk density, nign pores
ity, ané particularly due to their corgiderevle grevitetionel
porosity /large soreg/., I velues are within the range of
12C~14C cm/dey in Ta,, Tag, T 7 end Tag soils, This is un=-
favourably high froum the viewpoint of weter storsge znd water
retention. . considerable amount of water, falling to the
goil sarface, percolates very rapidly dowm to the deeper hor-
izons thrrugh the large pores exigting among *the slowly axnd
imperfectly ﬁoistened goil perticles. These "filsretion los-
seg" decrease water-use efficiency end 1imit the adeguele
moisture supply of plants arnd crops. n e 233 goil the satu-
rated hydraulic conductivity ig lower due *to high weter re-
tention - é—nigh orgenic mat +ef content/, in the Te, soil due
to lower gravitatiornal porosity. Vevalues in totl cases are
within the renge of 1C=25 cm/day /Tatle 18/,




b

hw/ 3Soil-neat mixtures

t

)

ifferent amounts of peats were mixed to the soils axnd

t

the chenges in treir hydropkysical properties were registered
a3 follows:

- The incressing amounts of pests decreesed the average
perticle density and bdulk dengity of the mixture; there weas
no sigrificant chenge in total porosity; end increased *he
water retention in the high suction range /p? = 3.4/ /Table
17/.

- 107 pee* was the most efficient dosege in all cases.
It corgiderably increased field capacity /+5=15%/, cunly mod-
erately ircrezsed the wilting percenvege, end as & consegience
the iR elso increased /+4-127/.

Under the influence of. increasirng peet dosages trese
favourable effects do not increase, Just in the contrary: the

nigh emounts of peats /which ere not scceptatle iz praciice/
regult in ax incresse in wilting rpercentege, wiich leaeds <o

- in geveral cases - & decrease in 2R /Teble 17/.

- Increasing emounts of peats decrease gravitatione
pore-space and consequently the saturated hydraulic conducti-
vity /Teble 18/. 3ut the woistening of peat particles is very
slow. Therefore, in the first period of weiting & consider-
able quantiiy of water percolates very repidly to the deeper

-~

lavers trrough tne larce gravitetional pores /: Tiliration
& &

losses/.
£, Txormingtion of the tuffer effect ol minmtures con-
taining pest end manure
Titration curver characieri the effect of *trne acid

erd tage on the sample., Addition of aecid axd bage chrenges
+the »i-velue of the %otel sample, depending on the proper-

ies of its congtituents, Thus the buffering property ard
bufferlng mecharigm can glo be evaluated using the titration
curves /Table 19 and Figure 2/,

————e
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/Ca_/ srows that the

The beheviour of the ajondi soi

increase irn *he applied emount of acid/: ase results in szall-

& 45

er and smaliler pii-decrease/increase, tre slope ol toe curve

4

cecreages tonotornousiy. Froum the viewpoini of emelloratiorn,
the righ side of the curve is more important, which sihows nov
—uch base of lime is recessary to reech & pregelected pi-
value, The most fevourable feeture of *he goil is that ile
smallest amount of tase resuls in trhe nighest pil-incresase,
The beneviour of the peet is quite differernt, “he peel
ig strorgly ecidic, its orig zirel p= is bvelow 4.5. The ecid/
/tese treatmens does no: lezd to corsideratle changes, -
pH-decrease/lncrease_is slight, the curve ig altost lirear in

T

+he wide concentration renge. The reasor is that the organic
ne+ter corient is very high gﬁd it conitainsg different coupon-~
erts which are etle to hydrolyze and as & conseguence of

+nig, they are atle to reciralize *he acid/base, This zesans
tra+ gmeliorstion with this peat only 1is practically impos-
gite because too much lime would neve to be used and av ine
sace time it would resul® in & s: 1igh* pr-increase only

e hekaviour of the stable manure is very favourable.
-+ algo shows very glight pH-charges in the wide concensre-
tior rerge, dut its wmost important feeture 1s thet it is sit-
sated in the pH~range gbove 7.C. “re pH-decrease/increase is
slight, the curve is almost lirzeer. The slope of the lire is
gmalier than that of the peat, wrick means tnet the oufler

4.3 e Lo 4
- oz ~

napacity of the stzble menure is gtrorger than wnas v
A
pea*t, 1f tre s*atle manure is cor.gidered to be an amendment

of acid soils, iis telaviour caused by “he =zcid treavment ~es
particular importance. I+ Lag bteer found that the stabdble Te-
~ure can neutralize the acid very well, meenwnile 1Ts joJot

“ardWy decresges, ror this reason gtatle menure can be used
for amelioration.

The ti<ration curve of ize mixtiure of 7,165 g stable
~
-&¢

7

g
marure and 0,165 g peat and 1T g Kajondi goil /Te./ was &lso




S

determired. -“1s is ecuivelent *c the epplication of 57 <
ste-le menure and 50 t peat per rectare., Jhe curve demon-
siretes irat amelioratiorn is very effective, The pf of t:e
origiral soil is increased by C.5 ph-unit, which is rezerk-
atle, 2y this increese the pI of the soll reaczes 6.5, The
edventzge of this pH-value is that ko releese of eluminium
from soils ernd eluminium toxicity protlems cannot Ge expect-
ed; this limiting fector of soil fertilily 1s elimineted,
e additior of base to the mixiture gives slightly smeller
pi-irncreases than 1n case of the originel soil, nevertheless,
the application of lime for further emelioratl ion of the mix-
ture is easier, )

T+ ca= be concluded ihe® the epplication of 5C t stabdle
marure and 5C t peav per héctare for emelioration proved %o
ve very effeciive and i% mey be suggested for practicsl use.

3, The quality of the Iimestone powder x4 roc¥ LpLOS-—
te~e and the possitiliities of their ufilicztion ¥
pezt~tased ferftilicers

Zimestone powder and rock prosphate constitute esgentisel
comporents of the peat-based fertilizers, their chemicel com-
position wes therefore enalysed and is presented in Zables
2C and 21,

~he analytical data indicate that the limestore powder
at l.osso, tesides Cal C3, contains Cal and gl 25 well, melin-

-

1y in hydrozide form, This property explains the high level

Fal

of alrzalinity of the limesg*ore powder. —ne addition of 1-8°
limestone powder ircreesges the pu levels of acidic peats con-
giderebly /Table 13/. ‘Tnen =dded ir gmall rates %o umiztures
corteining peet and s*edle menure /1-20 !/ the pii of the com~
posi<ion rises above 7 /Tetle 14/, Admixlng thig mixture *o

sve soil, ire p¥ of the latter is only glightly erhanced,

ey
wricn ig due to the strong tuffer effect of the soil /Table

e
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15/. vie also observed the changes in the pX when limesticne
powder was zdded to the soil at & rate of 1-20 t/ne /letle
16/, Considering these experimentel data, an optiumum lize-
stone powder dosage cen be gelected that may be utiliced Iin
peet-baged fertilizers without leading vo the acidific=tion
of soils.

The mos* itypical feaeture of rock phosphate at latong
ig its low 2205 /11.24%/ and high CaCC3 conternts /7.42::/.
Thosphate is suitable for being used as a coupone“v in peatl-
bvased fTertilizers. In trhis wey phosgprhorus is introduced in-
to the soil or the one hand, while on iz ot:er, due to its

2

o 3 contert, one can reigse the Ca=-level of the acidic soils
poor in Ca end with a ferralythic character. If added <o
peat, the acidic peat Is capable of dissolving the prosphorus
contert of the rock phosphete, wherely plosplhoris ecozes

-

reedily available %o plantis,
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L great rumbter of physical and chemical anelyses have
been carried out in order to verify the suitebiiity of
Zuruxdian peets to ameliorete end increase the nutriernt sup-

-

piy of the soils. Zesed on the results of our investigstions,
the following conclusions may be drawn:

=

1. Suruxndien peets are strongly carbonified /near the
lignificetion stege/. They are therefore used as fuels to
obtain energy. In addition, these peats are rather acidic
/pHE-value = below 5/ and have a high sulphur conitent /totel i

Co4-0.8%/, S

rreviously suggestions and proposels had veen made to
prcduce peast-based fertilizers for soil emelioration purposes,
in fact, the gpecialist was informed tha: the Institut des
Scierces Agronomigues de Burundi /ISABU/ had already conduct=-
ed small plot field experiments with peat and stable manure
compost. COn certain extracted areasg of the peat fields reclza-
netion experiments were algo performed, with a view to recove
er these areas for farming,

Tre data of our investigetions confirm the possibility
tnet Surundian peats may ve utilized under certain limited
orditions, it seems advisable for the Office National de la
Tourbe /CNATCUR/ and ISABU to go on with their previous ex-
perizentas,

-~

2e The physical and chemical properties of the 3Bururndian
soils /Tables 3, 4 and 5/ are typical of tropical ferralithic
soils. The soils have ar acidic character /with pi below 6/,
nigh hydrolytic acidity /yl = beitween 27 and 9C/ and medium
numus content /3-6%/. In certain goils, like Gisozi-Xuru-
ange /‘a / and Kashir. soil /7 &gy C-3C cm/ the organic met-
ter con*ent can reach and even exceed 10%, These soils are

very poorly supplied with potassium end phosphorusg, their
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trece element content is on an average 7e*e7 /Zn, Cu axnd =/,
the sum of their exzchangeatle umetellic cations /S-value/ is
low /below 6 wmea/ and, except for the iashiru soil /3C=46C cu/,
their adgorption cepacity is below 25 meg, Their basic setura-
tion 1s low,

These data clearly:show that 2 partof the soils studied
require amelioration and‘that it 1s necessary to implement a
nutrient supply system th at meets with the requirements axnd
conditions of "soil-improving" fertilization. This ixvolves
that the application of ﬁeat taged fertilizers on Burundi
soils is justified if it is possitle to produce mixtures and
composts of such compos‘tlon end gualiiy that, in eddition
to physically improv1ng 30113, ensure an adequate pH and
guality and quantity of qu rlerts required by the plarts.

3., Rurundian peats are characterized well by the aver-
age gamples we have collécted at the major peet areas /3u-
yongwe - T”l, Gighubi - T¢2, Gitarnze - 223, rasniru = 354
and Kuruyange - 77 / and dried to air-dry stage in peats
heeps /Tevles 6, 7 and 11/, According to the arelyses th
peats are very acidic /PE telow 5/, heve & high hydrolytic
/yl/ and exchange ac1d1uy /y2,. They are atundant in organic
nmatters /70-90%/, They are conspicuougly relatively well sup-
plied with nutrient elements /total X, P, K and available I,
?, K and g/, and their trace element content is on the aver-
ege level. The total sulphur /S/ content of the peat is hig:
/0.3-0.8%/ an their'sulﬁhate content is tigher by 1-2 orders
of magnitude then that of the soils. The water holding cap-

city wes egtablighed to:be gufficient, but not nigh, It wes
2=3 timesg hignrer in terms of dry peat welzht, particularly
if the peat was in a powdered state /< 2 mm/.

Feet hygroscopicity values /hy/ are 3=5 times higher
tnan those of the soils., These fairly good physical features
indicate that peats, as goil amendments, are capazle of amel~

iorating the physical prqpertles of soils and of enrancing

their moigture regime,
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In sddition, lersze guantities of nutrients /rnitrogern,
pr.osprorus exnd potessium/ cern also te iniroduced ixzvto th
soils by weans of peet, which is an important aspect too.
If an avepage rate of peat /5C t/ha/ is esdded to tze scil,
this involves the supply of the following nutrient rates %o
tze goil, calculated on the basis of Table 11,

Iitrogern Fhogprorus rotessium
3, X8 P2:5, kg 3.23, ¥z
Buycngwe peet TTl 1 415 183 132
Gishubi peat TT2 . 815 124 7
leauéa peat /’1"23 . 885 143 73
Keshiru peat /1T, 95¢ 92 34
Kuruyange pea* /&-5/ 97¢C 114 35

Surundien soils can thus become well supplied with
ritrcgen if peets ere added, Peats, however, contain less
phosphorus and potassium; provisions cazn be wade for thkese
elements by mekxing /e.g. peat + stable marnure compost/ a
mixture to supply the soil with 6C5 kg P2C5 and 774 kg ¥ C
et an application rate of 5C t/ha compost, if the mixture
gpecified in Table 11 /Serial number 9/ is used. Fhospaorus
may also be supplied through the rock phosphate of latorz

which has a low P20= content /11,247/ but represenis a local
pnosphate source at least /Table 21/,

It 19 not advisatle to use pee*tg in their original we+
state, The moisture content of the freshly extracted pees*
might even exceed 80, which makes it uneconomical to trens=-
port it over large distances, In addition, if tre freshly
mired peat turns dry in the field, it does not become friabhle
even under atmospheric effect;  but keeps its shape as ston
hard clog with such a low hygroscopicity and water holding
capacity that it is unable to exercigse its ameliorative pro-
perty. The hygroscopicity and water retention data given in
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Tatle & apply only particle si:zes smeller then 2 ==, I% is
recccmended therelore o cicp up peets dried to eir-dry steze
and to commizuie thew to particles < -3 mm. Peats witkh suck
particle size /or powdered/ way te aﬁblied alone in certein
exceptional cases as amendments, however, the wmogt viable al-
terzative is to prepare wmixtures containing stable manure,

lin2stone powder and rock phosphate as well,

4. The samples /T 1 - T 99/ of the six largest peeat
arees /Yaghiru, Kuruyarze, Gishuti, Gitange, Zuyongwe and
Lyanuswaga, Table 2/ were %taken from the C-5C cm and 5C-10C
cm iayer, These ssuples provide & feirly good averesge pic-
ture orn the czemical ‘composition of Burundian peets. Teble
8 shows the totel &, P, X,:Ca prnd Iz conternts, while Table 9
iliugtrates tte pr, orgenic mBiter content, readily svailatle
rutrients, trace elements and sulphete content, I% appears
froc the tavles that there are no essential differences smon
peets from the various areas, “here is a scetter in values
of certair elements /e.z. pH, igriiion losgses, IHZ, P2:5’
KEC’ trace elements, etc,/ of peeis originasting from the same
aree, However, one should not infer from this that, e.g. the
upper or lower 50 cm layer is better, or trhat a peat on a
certain area ig better than one on another, It mey be con-
cluded that peats from all areag can ve used to produce peat-
tesed fertilizers, even tiiose peats in which the fibrous
structure of the papyrus fibres are recognizable, The layers
composed uniquely cf papyrus fibresg are, of course, not re=-
commended for soil amelioration,

5. Particular emprnesis should be laid on the investiga-
tiorg carried ocut with mixtures conteining staeble menure,
imestone powder and rock prosprate /Tadles 10, 11, 12, 13,

4, 15 and 1¢/, In these tests. the following pea‘-siable ma-
nure mixtures were used: 2:1, 1:1, 1:2 /Tables 1C, 11 and 12/
ag well ag 3:1, 1:1, 1:3 /Table 14/, Since the nutrient levels
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in tre stable menure /2, I, Ca, lg, with the exception of I/
are nigher than in ithe peets, the increasing amount of stas:ie
manure reiseg the overail nutrient content of the mixture
/apart from I of course/. In our view however, & ratio of af
least 1:1 should be ernsured for the peat = stable tanure wix-
ture becauge the higher retio of wanure can contritute to the
developument of microbiological activity in the soil., To de-
tect thig effect, it would be suiteble to carry out the rele-
vant microtiolcgicel testing as well, Zete from Tablesg 11 ernd
12 wight provide 2 basis for tke production of peat-tesed fer-
tilizers, which in turn might help to select the desired
quality and quantity, as well as itype of mixtures.,
Limestone powdef was added to the peat in 1-8 rates

and the changes in the pE of yhe nixture were observed /Tetle
13/. It could be clearly estatlisked that even & low adni
ture /3=45/ of limestone powder resulted in 2 considerable

PEZ rise, which ig due to the poor tuffer carpecity of =z
Aurundier peatsg, The seme wes experienced wien gledle zanure
and peat were mixed, It could, however, bte proved that by
applying low rates of limestone powder /1=273/, the pi level
of the peat + orgenic manure mixtures can be significazntly
increased /to above 7/ /Table 14/.

6. By adding mixtures of peat, limestone powder and rock
phosprate to the soil, unexpected results are ottained. It
follows from the data in Table 15 that the soils have such a
high buffer capacity thet their pE velue is rot =zppreciatly
raised even if 1CC t/ha peat are applied; the same is valid
in cage 1 t/ha limestone powder is zpplied, The same nolds
for the application of peat - limesgstone powder mixture, Trese
firdings suggest that ‘he physicel and chemicel ernalysis of
peet, gtable manure and otrzer comporernts /e.g. rock phosphate/
can only be uged to estimate The optimum cozposition ol pees=
baged fertilizers and atout the rates and ratios /t/ha/ of
the mixtures produced to be applied in crop production, Sirnce



Zurundisn peats possess & subsgiantial amcunt of plant nutri-
ents, the composition of the peei-vased Zertilizers can be
chosen to satisfy the rnutriert requiremerts of the plants,

It is likely thet the admixture of the latongo prosphete
to the Surundiasn acidic peets promotes the solubility of pros-
phorus; the use of rock phosphete in peait-based fertilizers
ig justified., The other advantage of lLatongo pkosphate is
thet it conteins about 7.427 CaCCB, which seems to favour th
izprovemert of Ca level in the soil, and in consequence, it
pronotes the suppiy of Ca for the planis. In case tke soils
are limed, the rate of limestone powder application mey be
reduced beceuse a part of the limestone powder caxn te replaced
by the caCC3 in the rock phosphaue. The only disadvantage of
the Matongo phoscrete is its low P content /c2c5 = 11,247/,
i.e. 1 % of latongo phosphete contains only 112.4 kg P2C5.

In view of this, it should be applied in great esmounis to
the soill in order %to atieirn & wmedium prospaorus level.

Te Lixing 102 pear <o *ie soils resulis in fevourable
changes in tkheir hydrophysicel properties: the field capacity
/pF 2.5/ was increased by 5-15%: the eveilable moisture

ge /AR/ /pF 2.5 - pF 4.2/ by 4-125 /Tadble 17/; the ori-
glnal very nigh saturated nydraulic conducu1v1ty‘was moder-
eted /Tacle 128/, In these variantis & grea*er part of water
filtretes into, and is stored within the soil and becoumes
aveilatle to plants, The evaporation and/or filtration losses
are reduced, which lead to increesing water-use efficiency,
more gtabiliced soil moisture regime, wish much less proba-
5ility of ex:treme situaticns /surface runoff, weter-logging,
over=wetting — drought sen 51‘iv1‘"/. ‘

Zigher rates of peat appli ion are not rebommended.
ot only tecause of ecornomical corsidera<ions /nigh costs/,

tut beceause of their unfavouratle consec.ences. In these
cages the AR decreases, due to the increase of ﬁilting per-




centace, and, a considera®le amount of water filtraiesg to

+re deeper nworizons ¢ -rO‘gh the lerze pores formed excng
very slowly noistened peat particles / fil‘ration losses/.

8. Cn the btagis of the buffer titration curves it can
be conzluded that the application of the peat- stable manure
mixture for amelioration of the Kajondi soil /;aq/ proved to
be effective and it cern te recommended iz practiée.

Cur investigations, performed with the specielist’s ac-
tive participation, converge to the conclusion thet it is
possible tc produce peat-based fertilizers from Zurundien
peats and that these products alffect the chemical and physi-
cal properties of the soilg fayourably, ror the numerical
assegsment of these effects, pot culture erd small plot ex~
perizents and tests should be caerried out, in addition to tze
congiderations of our results end findings, The usual routine
experiments are irxsufficient since Surundisn peats rave spe
ciel proper*tiesg, 4 gpecific exzperimentael procedure should
thus be developed, Low that our Ingtitute kes an active part
in the physical and chemiceal invegtigation of Burundian peat
end soil samples, we offer our continued cooperatiorn in both
preparing the experimental procedure and plan and in the
analyses thet might become necessery, Since the specialis?t
has teken pert in the Burundian project from ifs start an
hes given permanent technical reports on the work, with which
we are in agreement, we propose the specialist to carry out
the pot cultursl and field swell plot experiments in Zurundi.




Seriel - o i
aumoer Semple Flace of origin
1 Tag Suyongwe C=3C cm

/uander svogado tree/
2 Zag Gishubi No. 1
3 Tag Gisqzi-Kur;yangg/
/soil cultivated/
4 Ta4 Gitenga
/soil culiiveted/
5 Ta. Kajondi Ho. 1
7 /cremp de ©ié/
¢ - nasniru C=3C cm
T Ia7 Gitanga
/soil virgin/
& Taa Kajondi
/soil virgin/
9 Ta9 Buyongwe 30-6C cm
/under evogado tree/
10 Taqg tasniru 3C-6C cm

———— e
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Tatle 2, List of peat samples
Serial ._.. rlace oI i
seria Sazple ce . Site ~_eptn
origin oI sampiing S
1 N ]
: 51 Kasﬁlru Perimetre B 0=5C
2 3 " Perimetre B 50=1CC
: TS " Perimetre D 0=50
; T7 " Perimetre D 50=100C
2 Tq ' Perimetre E o-éc
: wll . Perimetre E 50=-10C
i 5%3 nur&yange gerimetre Al C=50C
| 5 ' erimetre A -10
18 g_m " Perimetre A% 58-%50
- o1 . Zerimetre A 50=100C
1 le " Perimetre B 0=c0
i2 3 " Perimetre BT 5C-100
= T25 " Perimetre B} O-%C-U
T m§7 " gerimetre Bg 50=1C
=2 5‘9 " £erimetre Cl 0=5C
T Tél . ierimetre c 5C=1CC
o $)§ . _ Ferimetre C} C=5C
e 235 ienios Perimetre CS 5C=1C0
52 T37 153u01 Perimetre A2 C-5OU
- :39 ' Ferimetre A 50=10C
+ T41 " Perimetre B C-SFJ
e T%B " gerimetre = 5C-15;
5 235 . fer?metre C C=5C
i Tél , ferimesre < 5C=10¢C
S2 Tf9 " Perimetre D O-SCV
5 le " Perimetre 2 50-=1CC
el ng " ger@metre E O-SOv
< 155 N erimetre E -
38 557 ult%nga Perimetre A 58-%80
3 129 . gerimetre A 50~1CC
I3 T?l . Perimetre B 0=~50
25 T93 ; Perimetre = 5C=10C
2 T?5 " gerimetre < C=5C
3 :07 " Ferimetre C 50=1CC
32 T§9 " Eerimetre D Q=50
3 Til ) rerimetre o 5C=10CGC
2 213 " ger;metre E C=50C
I- ‘ rerimetre = -102C
28 - Buysngwe Perimetre A 58-%%v
i 579 iy Ferimetre A 50=13C
e 181 " Ferimetre B C=5C
35 183 y Perimetre 3 50=1CC
42 65 " Forimetre C 0-5C
45 =37 - 3 Perimetre C 50-16’
i 589 syamuswegs ‘Perimetre A O-SFU
P 291 " Ferimetre A 50-156
i T93 " erimetre B C=5C
s T95 " Ferimetre B 50=10C
22 T97 " Terimetre C C=50
Perimetre C 50=10C




Table 3, The main physical properties of the soils
Specific Hygro-~ Particle gize distribution, %; particle size, um

weight scopicity —— Pl 0.005= -
hy >0.25 0. 05 0. 002 0,002

1 2,79 1.94 12,1 36.3 12.9 6.8 2.8 5.6 23.5
2 2.76 4,39 16.1 20,5 8.1 6.0 6.5 8.4 34.4
3 2,60 7.60 14.5 6.0 15.3 16,1 12,5 10,9 24.7
4 2,64 4.34 31.4 33.5 8.1 5.6 3.6 3.6 14,2
5 2.63 3.18 8.9 38,3 3.6 7.6 3.6 6,8 31.2
6 2.54 7.10 20.2 23.4 10.9 10,5 6.8 6.0 22,2
1 2,69 4.14 8.9 32.7 Te3 1,2 3.2 6.5 40,2
8 2.68 3.30 14,1 36.7 6.0 3.6 4,2 Teb 27.8
9 2,07 2,10 15.3 31.4 8.9 T3 3.2 8,1 25.8
10 2062 5.30 9.3 1801 4¢4 801 - 809 5102
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Table 4, The main chemical properties of the goils
Serial pH X Humus NH, NO,+No.,, 1.0, K.o Mg® Na Zn Cu Mn 507~
number S8mple /07 Y1 % 4 2 < 22 2 :
< ppum
1 Tal 5.93 22.87 3.48 13,0 20,0 36 358 164 41 10,0 5,2 294,6 0.4
2 T32 4,98 2.1g 6.52 14.4 8,2 6 B2 . 25 1,0 17,4 52,0 0.6
3 ’l‘a3 4,03 91.75 12.92 19,6 66,0 24 184 26 2 5.0 4,2 76.3 1.4
4 Ta4 5.26 38,62 T.44 1.8 10.8 5 296 36 30 1,0 3,2 17.4 1,8
5 Ta5 5.51 26.87 4.92 14.6 6.0 2 .72 126 17 1,0 5,0 Te8 1,6
L Tub‘ 4,64 50.62 9,76 39.0 3.8 6 51 26 29 1,8 2.4 27.6 6.2
8 Tag 5.34 - 5.24 19.8 242 3 50 40 20 0,8 2.8 10,0 U, 2
9 Tag 5.57 - 2.76 12.8 6.2 7 56 186 37 3,0 5,0 246.,8 0,2
10 TalO 4055 - 6012 1500 5.4 5 36 Ll 36 202 2¢6 908' 002
llemarks:
X . = no determination was possible owing to the low amount oif sampling wmaterial
E £ 4

¥q values were not determined for samples 7-10,




Table 5, Cation excharnge capacity of the soils
2§§%2§ Sample Ca kg X Na S=-value T-value Eggiga-
meq/1C0 g soil tion o
1 Tay 4,35 0.63 0,56 C.09 6.03 7.03 85,77
2 Ta, 2,60 0,52 0,065 0,043 3,23  1C.33  31.58 f
3 Tay .10 C.52 0.33 0,043 3.99 22,28  17.92 i
4 Ta4 2,10 0,52 0,29 0,043 2,95 5.78 3C. 1S |
5 Ia5 3,60 C,52 0.065 C.043  4.23 7607 539,&C
o Tag 2,10 0.52 0,032 0,049 2,70 23,37 11.55
7 Ta7 3.04 C,51 =% 0,032 3,58 24,46 14,60
8 Tag 2,1 2,1 0,035 C,032  4,3C 22,28 19,3C
5 Ta9 3.,6C 2,10 C,035 C,15 569C 15,02 31,02
10 Tayg 3,60 = x C.09 3.69 44,56 8.23
x in traces
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Table b, Physical properties ol the air-dry uverage peal sgamplesg
Serial Sample I'lace of Volume Water Hygroscopioity /hy/
“number “8WP2E - erigin - - - weight retention by particle gize
g/cm3 cap§01ty < 2 mm 2 mm 2-3 wm
| 1 Ty Buyongwe 0 €2 312 14.56 15,61 15,83
2 e, Gishubi 0,64 224 15,29 1.,.48 19,46
3 Ty’ Gitunga 0,68 217 ' 13,67 16,87 17.09
4 TT4 Kashiru 0,56 220 15,50 19,06 19,55
5 P, Kuruyange V.55 274 14,80 16,73 16,75
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Table 7, Chemical properties of the air-dry average peat samples
/expressed in percentage of the air-dry matter/

:ﬁéigi Sample /ﬁﬁo/ v, ¥, I%ﬁilign N, NOj+NO, 1,0, K,0 Mg Na Zn  Gu Mn sof‘ Togal
% ppm %

1 T 4.62 164.5 12,0 78,70 918 37 134 723 782 144 14,4 2,8 54 - 258 0.4
2 7T, 4,20 188.7 16,5 82,01 226 2 66 325 394 47 6,2 6,0 156 83 0.8
3 TTy 4440 144.5 22,25 T1.19 250 12 69 - 82 214 27 4,2 5.0 36 139 0.5
4 T, 4.27 147.0 (.6 90,88 164 52 202 422 504 63 6.4 6.4 76 83 0.3
5 T 4,20 219.0 20.5 86.46 220 87 225 642 540 67 7.2 7.8 61 129 0,3
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Table 8, <ke total nitrogen /N/, phosphorus /3205/,

J

otassium /KZO/, calcium /Ce/ end megnesium /lg/

conternt of the peat cenples /exrressed i per-
centage of the dry meiter/
Serial  semple - F505 , 556 -a big
i 2 E) 4 5 ) 7
1 21 1.72  C.25 G.22 Co 17 Col
2 3 1.63 C.23 0,13 1.3C3 C.1l1
3 5 1479 0.18 0.12 - C.C5
5 9 2,15 0,23 C.C7 - CoC
6 11 1.75 C.30C C.24 C.2L C.23
7 13 1.67  0.23 0.15 - C.C3
8 15 1.67 C.25 Cel6 Co10 CoC4
3 17 1.68 C.25 Go15 C.C2 CeCS
10 15 .72 0,21 0,12 - 0.C3
il 21 1.66 C.21 C.CB - C.l4
1 23 Co84 C,1l Ce04 - CoCl
p 25 0.9C C.16 C.C4 Ce22 G.C3
1 27 1.55 C.21 GoCT Ce29 ColS
15 P .62 0,21 C.C4 - c.C2
16 l 1-79 0018 C.O4 - CoCT
18 35 1.72 0,18 C.C6 C.01 C.C6
%g 37 1.93 0.18 0.1C 0.2 C.C3
S% 41 1,79 C.16 C. 04 C.C4 C.C5
23 45 1.77  C.25 C.1l - C.C5
24 47 .86 C,21 0,05 0.C2 0.C5
25 43 1.8C .27 0.13 C.94 C.CE
26 51 1.56 .23 Co2l C.8C Col3
27 53 1.93 C.25 0.Cé ColH 2eC5
28 55 1.6C 0,18 0o Céh CoCl Col5
239 57 1.57 GC.32 C.05 - C.C3
3¢ 59 1,53 0,18 0.C3 C.03 0,1C
31 61 2,00 0,25 C.04 0.C1 C. 04
32 63 1.72  Ca27 0,08 - 0.0
33 65 .54 C,18 0el7 - C.03
34 67 1.41 0,18 0,12 C.01 C.C6
35 69 1.94 0.25 0.04 - C.GC5
36 71 1,71 GC.23 0012 0,33 0,05
37 73 2,13 0,30 0.05 Co G2 0,04
38 75 2,07 0.21 0.C4 0.G2 C.C3
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Taple 8, /Con%./

1 2 3 4 5 € 7

39 7 1.77 Ce23 Ce29 C.,04 C.C9
40 7S 1.75 Q.21 Ce24 C.Cl CeC7
41 81 1.99 C.23 C.31 C.04 0.C8
4?2 83 1,65 0. 16 0.21 0.09
43 35 1,76 0623 0,12 0.03 0.C8
44 7 1.89 0.16 Co 15 C. 20 Uel2
45 89 l.72 0.23 0.l - C.03
46 S1 1.68 0.21 Cell - Co03
47 93 1.45 C.30 C.12 - C.C9
48 * o L d L L [ 4
49 97 l.71 C.25 C.25 - C.Cl
5C S 1.51 0.23 Gel3 - 0.C6

Pewarks:

o = No determination was possible, owing to the low amount
of sample materizl
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Table 9, Chemical properties of the peat samples
/expregsed in percentage of the dry matter/

Serial pH lgnition NH NO,+NO, P,0 K,O Mg Na Zn Cu Mn 05T
number So®ple /1.,0/ losses 4 22 2.2 2 4
o % pPpm

1 2 3 4 5 6 l 8 9 10 11 12 13 14

1 T1 4.32 93,09 . . 591 1050 . 160 . . . .
2 3 5646 92,30 194 74.8 268 596 822 132 . . . 388
3 5 4.12 83,88 174 12,6 60 176 324 64 4.4 4,0 39,0 108
4 T 4,46 86,62 282 44.0 176 320 612 99 o . o 256
5 9 3.66 91,03 236 4.8 70 197 224 49  T.6 T.2 31.6 118
6 11 6.00 89.50 142 131,2 633 1230 720 166 14,2 7.0 66,6 792
7 13 4.14 84,29 154 7.6 13 126 108 36 el Ted 28.8 128
8 15 ! 4.60‘ 84.59 232 50,0 155 412 298 57 . . . 268
9 17 4,23 80,91 280 51.8 215 516 488 16 o o . 240
10 19 3.96 85.42 250 11.8 12 112 96 28 6,6 4.4 25.4 132
11 21 3.94 87.06 2472 10,2 11 120 212 44 T.6 3.6 49,2 164
12 23 3.94 88,18 170 T.6 12 152 160 42 . . . 108
13 2 4.59 82,20 250 140,0 118 435 316 74 . . . 373
14 27 4,776 95.41 . 4.8 47 182 . 51 . . , 73
15 29 3.94 90,60 138 6.6 4 57 114 33 4,2 He 2 2762 72
16 31 3.77 89,38 288 5.8 13 55 176 33 5.2 3.6 40,6 179
17 33 4.59 91,20 310 71.6 192 430 412 71 7.0 4,6 47.6 268
18 35 3.87 89, 26 284 6.4 11 57 258 42 9,6 8,0 68,4 248
19 37 3.71 87.72 378 139,4 . . 356 . 12,4 4.4 110,4 424
20 39 4.99 91,24 226 308,0 1340 2740 798 236 16,2 5.0 79.4 400
21 41 3.66 90,62 308 26,6 . o 334 . 4,2 1l1.4 2.8 224
2 43 3.92 30,77 290 0.4 58 63 268 47 0.6 8,0 62.6 188
23 45 4,02 68,03 164 6,0 35 8l 190 47 3.2 3.2 6l.8 155




Table 9. - 59 -
4 5 6 ( 8 9 11 13 14
88, 21 314 11.4 16 73 268 504 8.4 14,6 256
72.28 206 58,0 156 466 522 8.2 8.2 64,0 538
91. 65 166 66.8 305 699 692 20,6 8.4 136.2 936
85. 66 168 13.4 38 90 286 8.2 9.4 63,0 228
92.94 180 12,8 10 54 324 . . . 332
82,03 76 4,6 41 109 242 12,0 1,8 25,0 640
89.42 192 3.4 4 63 714 T.6 2,6 142,0 712
87,36 102 5.4 15 111 238 11,0 3.4 61,6 376
81,96 120 31.2 8 113 258 21,6 2.4 71,2 2396
80,16 190 21.8 31 107 216 8.0 3,6 55,0 428
85,52 246 4.4 17 79 532 5.6 9,6 90,2 608
73.64 212 7.4 53 52 282 14.4 4,2 69,2 1084
90,76 278 69.8 312 720 616 15,0 9,4 82,8 612
75.58 204 5.8 27 1z 208 7.8 7.0 58,0 404
88. 36 218 4.4 26 © 97 i 5.8 2,0  54.6 460
72.74 320 56, 2 43 465 624 25,0 8.6 112,6 1096
75.86 322 3.6 3 152 486 18.8 4,2 100,4 948
76.07 248 164.6 44 592 796 25,8 6,4 102,0 B804
74033 262 566 7 105 568 22,4 7.2 170,8 632
TTe25 270 20,4 37 174 792 21,6 4,6 200,6 1184
86.33 298 3.0 1 115 1056 7.0 4.4 272.6  &72
74,47 114 3.6 7 59 192 3.6 5.6 72,0 232
81,92 218 4,2 20 42 218 5.4 5.6 58,4 300
50. 01 188 17.2 18 484 468 8.0 5.4 BU.B 404
72,04 172 4.8 37 138 260 4,2 9.4 49,2 284
75048 228 8.6 31 148 344 3.8 5.6 81,2 316

¥ o
Sample was misging;
material,

No determination wag pogsible, owing to the low amount of sample

U —
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Table 1lu, Mixtures of air-dry average peat samples and stable wmanure

Serial ) : > ;
number Sample Yeat and stable manure mixture Proportion
1 K Buyongwe peat /TT./ + stable manure /1/ 2 1
2 }\1 n 1 n 1 1
3 Kg n 1" 1 2
4 K Gishubi peat /TT,/ + stable manure /1/ 2 1
5 k4 " e " 1: 1
6 K‘é 1" n l 2
7 K. Gitanga peat /TT,/ + stable manure /1/ 2 : 1
9] KI n 3 T 1 : 1
9 K§ " " 1: 2
10 - K Kashiru peat /TT,/ + stable manure /I/ 2 : 1
11 K1Y " 4 " 1: 1
| 12 KI5 " " 1: 2
| 13 K Kuruyange peat /IT./ + stable manure /1/ 2 : 1
‘ 14 h'13 " 2 1" 1 1
i 15 }\%‘% " ‘ n: 1 2
16 KL, Kashiru peat /1T,/ + 1% CaCO
17 KL, Kaghiru peat /TT,/ + atable danure /1/ 1:1 + 1% CaCO
18 KL stable manure /1Y 1% Catoy S
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Zable 11. Total nitrogen /L/, prosphorus /¥,0./, potassium
/%,C/, calcium /Ce/, magnesium /L&/’and easily
a:éilable nitrogen contenis of mixtures of eir-dry
eversge peat semples and steble manure end lime-
svone powder
/expressed in percentage of the dry meiter/

Serial . - ¥ 2,0 E.C Ca hig Zasily
number vample c 2 - A aqailable
i N, ppm
zee:
1 T 1 2.83 Ce37 C.,28 Cece Co.lé 975
2 2 1.63 Je 25 C.15 - Ce07 174
3 3 1.77 Ce30 C.16 - C.C3 cC3
4 4 1.9C J.18 Co.C7 C.C3 0C.,1C 181
5 5 1.94 0,23 C.C7 - 0,C4 261
Statle_manure
6 - 1.52 .74 2020 1.74 1,18 1144
Miztures_of peat_and_sisble manure
7 K 1 2.15 C.82 Ce98 Ce52 CTL49 1173
g 2 1.87 0,98 1.25 0,21 C.,62 1323
g 3 .77  1.15 1,45 1,37 0,&C 1243
1c 4 1.55 G.75  C.97 C.5C .45 723
12 6 1,66 1l.21 1.6C 1,37 C,78 1129
13 7 1,65 0.76 0.82 C.,22 0,4C 634
14 8 1,64 Ca 96 1,11 0,69 0,58 864
15 9 1,52 1.21 1.55 1.19 C,82 1154
17 1L 1.68 C.98 1,26 1,12 0.7¢ 1024
18 12 1.63 1.28 1.6C 1,483 G,8C 1125
19 1 1,72 0,76 C.85 0,58 G,42 7C5
2C 14 1,71 0.96 1.23 C,97 0,58 968
mixtures conteining limestone_powder
c2 KL 1l 1.78 0. 16 Col7 TeH59 IT,33 19¢€
23 2 1,65 C.94 1,08 1.78 1,24 954
24 3 1,62 1,65  2.17 3,1C 1,54 13C

e



e
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Table 12, Chemical properties of the stable manure, the mixtures of peat and
stable manure and the mixtures containing limeslone powder
/expressed in percentage of the dry matter/

Serial pil Ignition NH NO,+NO P 0 K,O Mg Na Zn Cu Ng 5057
number S8mple /11.,0/ losses 4 32 <2 2 4
B % ppm
1 I 8,04 50.8 134 292 9080 12700 1296 680 72 7.8 192 1230
2 K1 5.81 63.8 702 203 1940 4380 882 371 54 506 144 720
3 2 6,30 5549 498 234 3440 6600 940 580 57 6.2 158 86U
4 3 6.53 46,9 208 255 5760 10000 1208 666 62 T.2 182 1040
5 4 6.14 60,8 194 232 2900 6160 690 231 48 566 161 = 596
6 5 6.34 5563 164 249 3620 7040 832 364 50 6,4 162 128
7 6 6,86 43.9 162 259 6660 10800 1006 670 60 e 182 101¢
8 T * 5.81 56,9 280 221 2440 %100 596 178 47 6.4 111 648
9 8 6,206 hl.1 166 245 4500 7900 794 334 50 6.6 119 824
10 9 6.69 44,1 132 257 6240 9580 906 617 60 1o4 120 99?2
11 10 6,21 68,1 164 241 4580 1220 720 320 4'7 6,0 115 700
12 11 6,38 59.6 156 251 5720 8260 858 473 56 6,8 119 804
13 12 6.62 49.8 126 251 6820 9900 1106 666 57 e 125 103¢
14 13 D¢91 65,5 224 223 3080 5000 878 368 49 6,2 108 63¢
15 14 6.42 54.2 184 241 5820 8820 912 502 50 6o 4 115 760
16 15 6,87 47.8 168 248 6880 9780 1114 669 53 0L.B 116 1060
17 KL 1 6,31 89,0 164 He 200 380 1364 60 6 6.6 76 83
18 2 6,86 61,7 156 259 5880 8600 1392 440 63 Ted 108 804
19 3 B.88 30.6 118 260 9080 12200 1402 670 65 Te8 129 1216
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Changes in the pi

values of the eir-dry avers ge
peaet samples wmixed with limestone powder in the
‘uncuﬂon of admixture rates

Serial weight ratio
haw  Sample pH
number Peat Limestone
powder

1 IT 100 - 4,62
2 100 1 25
3 /Buyongwe/ 100 2 g 5
4 100 3 6.3C
5 1C0 4 6455
& 100 6 8,9C
7 }OO 8 9 25
2 /Gishubi/ 12 : g ég
1 100 3 T.20
12 1C0 4 T+45
13 100 6 1C.55
1 10C 8 11.CC
15 TT3 100 - 4,4C
15 /citanga/ 103 5 200
18 100 3 6.8C
19 100 4 7640
20 160 6 10,35
21 100" 8 1C,.70
22 TT4 | 100, - 4.ZZ
A e
25 ‘ 10C 3 6,80
26 1CC 4 Te4C
27 1¢cC 6 9.5C
28 100 8 9.9C
29 TT 1C0O, - 4,2C
30 /Kiruyemge/ 130 ; 235
32 10C: 3 6.,4C
33 10C, 4 6.65
34 100~ 6 8,70
8 3,CcC

100,

e,
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~arle 14, Changes in the pE=-values of the mixtures of
eir-dry average pect samples and stable manure
end limestone powder in the function of ad-
mixXture rates '

Serial weignt ratio

number C8WPL€ Teat Stable - Limestone p=
‘ manure powder

i T, 10C - - 4,62
2 - - HS - .—9
4 25 75 - 6eTC
5 - 1GC - 7.78
6 1C - 1 5645
7 75 25 1 662G
) 5C 5C 1 6.65
3 25 75 1 7.35
¥ - 107 1 8.75
11 TTZ 108 - - 4.,2C
12 s ; 75 - 25 - 5.72
13 /Gishubi/ 50 55 _ T
14 25 75 - 6,70
15 1GC - 1 5.50
16 75 25 1 6.2C
7 o 5C 1 6,60
18 25 75 1 T.1C
%9 TT3 100 - - 2.4C
0] , 75 25 - « 00
21  /Gitange/ 50 50 - 6.30
22 25 75 - 6.75
23 100 - 1 6,05
24 75 25 1 6.45
25 50 50 1 6.%C
26 25 75 1 7.3C
gg TTT4 lgO - - 4.%2

S 5 25 - 5

29 /I\asnlru/ 50 50 - 0.35
3C 25 75 - 6.75
31 1CC - 1 6,43
32 75 25 1 6.,6C
33 5C 5C 1 6.75
34 25 75 1 Te45
32 TTS 10C - - 4,2C
3 e vm, 7 25 - Se4C
37  /Huruyenge/  o¢ -.5C - 6.10
38 25 75 - 6. 6C
39 100 - 1 5¢3C
40 75 25 1 56 9C
41 50 5C 1 6,50
1 7.1C

42 25 75
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Table 15, Crhenges in the pHE-values of the mixtures
composed of soil, peat, limestone pcwder
and rock phcspnate

Serial . Lime=- Rock -
number Sample Soil Peet Stone pros- p
powder phate
g

1 2 3 4 5 o 7

1 Buyongwe 30 - - - 5.72

2 goil /Tal/ 30 0.10C - - 570

3 and 30 C.25 - - 5,55

4 peat /TTl/ 30 0.50 - - 565C

5 30 0075 - - 5045

7 30 . - G, 001 - 5.72

8 3C - 0, 0025 - 572

9 3C - G, 005 - 5.72
1C 30 - G, 0075 - S5.75
11 30 - JoC1 - 5.85
12 3¢ C.10 C.0C1 - 5675
13 30 Ce25 Ce 0025 - 570
14 30 C.5C 0,005 - 5065
15 30 Ce75 0. 0075 - 5.6C
17 30 C.5C 0,005 0,Cl 5,65
18 Gishubi 3C - - - 5.CC
19 soil /Taz/ 3G C. 1l - - 4,85
20 an o L] [ * L4
21 peat /T1,/ 30 C.50 - - 485
22 o [ *® L} [ 4
23 3C 1,CC - - 4,85
24 o ] ® * L 4
25 BC - Co 0025 - 50 15
26 30 - Oc OC’5 - 5015
27 L4 [ * * *

& 3C - LeC1l - 5,15
29 * ) L J ® ®
30 30 C.25 Co0C25 - 5¢CC
32 L 4 * L] [ 4 L
33 36 loo C.Ol - S.lo
34 30 0,50 C, 005 5,07



Tatle 15, /Cont./

-“-

1 p 3 4 5 & 7
35 Gisozi=huruyange 3C - - - 4.55
36 soil /TaB/ 3C C.10 - - .55

7 and 3C C.25 - - 4.55
36 nuruya“ge peat 30 C.5 - - 4,55
39 / 5/ 30 \J075 - - 4050
4C 30 1.G0 - - 4,50
4% 3C - C,CGCL - 4,62
42 30 - C,lC25 = 4,62
43 3C - O.’uC5 - 4065
44 3C - c.CC75 - 4,7C
45 3G - 0.0l - 4475
46 30 C.10 C,0C1 - 4,55

7 30 Ce25 G.CC25 - 4,58
48 3C C.5C C. CC5 - 4,68
49 30 .75 C.Gl75 - 4,68
50 3C 1.0C C.Cl - 4.7C
51 30 G.50 06005 C.Cl 4,65
52  Gitenga soil C - - - 5605
53 /Ta,/ and 3C C.1lC - - 5.05
54 unéngn beat 35 C.25 - - 5.C5
55 3/ 3C 0.5¢ - - 5.C2
56 3C CoT5 - - 5.C2
57 3C 1,00 - - 4,95
58 3C - C,0C1 - 515
59 30 - 0,C025 - 5635
6C 3C - C.0C5 - 5035
6l 3C - 0,075 = 5.4C
€2 30 - 0,01 - 564U
63 30 Coe 1C 0. CCL - 5.15
64 3C 0.25 C.0025 = 5620
55 30 C.5C .0C5 - 5,22
66 3C C.T75 0,075 = 5.3C
&7 3C 1.C0 C.C1 - 535
68 3C C.5 Cl.CC5 C.Cl 5.42
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Table 15, /Cont./

1 2 3 4 5 6

69 Kajondi soil /Ta5/ 3C - - - 5645
70 and 30 0,10 - - 5630
71 Gishubi peat /TT2/ 3C 0.25 - - 5625
73 30 0075 - - 50 2(:
74 BC loo - - 5¢ /:‘
75 30 - 0,0C1 - 545
76 3C - 0, 0025 - 5.50
17 30 - 0,005 - 555
78 3¢ - 0.,0075 - 555
79 30 - 0,01 - 555
80 3¢ 0,10 0,001 - 5625
81 30 .25 0.,0025 - 5.25
83 30 0.75 0.CCTS - 5¢3C
84 3C 1.0 Ce0Cl - 5635
85 3C Cub C.0C% C.CL 5.30
86 Kaghiru soil /Ta6/ C - - -

87 and 3C 0,10 - -

88 Kashiru peat /TT4/ 30 0.25 - -

29 3 Ce50 - -

9C 30 C.T75 - -

91 30 1.C - -

g2 3G - 0,001 - {
93 30 - G, 0025 - 5.C2
94 30 - O‘OOS - 5-10
95 30 - C.CCT5 - 5.10
96 3C - 0,Cl - 5¢.C
97 30 Cell C,oC1 - 5,02
S8 3C 0.25 0., 0C25 - 5.05
99 30 005 O.‘OOS - 5910
1CC 3G C.75 C,C0CT75 - 5.12
101 3¢ © 1.0 C.01 - 5.15
1C2 3C Ce5 Cq0C5 Z.C1  5.05
Remarks: . No determination was possible:owing to the

ow amount of sample material
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Table 17, Data of moisture retention /pF/ curves
E?ﬁie SS%E gg;ﬁ;_ Moisture content in volume percentage at pl' o
den-  sity ity 0 0.4 1.0 2,0 2.3 I 2,
sity 7 vol,'> -plF 4.:
g/cm
1 2.68 0,98 63.4 63.2 60,6 59.1 H4.3 50,8 3.7 32,0
2 2.50 0.88 64.8 64,6 62,3 60,7 57.6 54.1 4.5 36.0
3 2,31 0.84 63.6 63.7 61.4 58.7 53.3 49,2 565 30.6
4 1.95 0,773 62.8 56.7 54.5 51.3 44,5 40,8 6.1 18,1
5 2.69 0. 96 64.3 64.8 62,1 60,5 " 52.0 45,0 4.5 24.2
b 2051 0.91 ©63.7 64.4 63,1 61,2 5765 53.4 5.1 33.0
7 2.33 0,85 63.5 65.5 64,2 61.5 54.5 50,6 6,2 30,0
td 1.97 0,76 61.4 61.5 60,0 57.6 50.5 47, 6.3 22.5
9 2.76 0.93 66,3 62.6 60,7 58.4 49.8 41,3 4. 18,
2,57 0,87 66,1 63.7 62.3 60.9 58,0 55.0 5.{ 30.1
2.35 0,81 65.9 66,0 64,6 63.5 58,7 56.9 565 31.7
2,00 0.73 63.5 69.5 69.0 67.2 61.5 58.6 6,2 30,9
2.79 1.18 57.7 52.0 50,6 47.6 43,1 38,6 2.7 22,1
2,60 0,77 70,3 67.8 67,0 65.4 62,1 60.4 6,2 34,2
2.54 0,76 TO,0 69.8 67.5 65,2 61,5 57.6 5.9 377

For soil and peat variants see Table 1Y,



“atle LE Uydraulic conductivity of the soils studied
/& = cu/day/
Serial Variant Saturated hyd;aulic
numoer . conductivity /K/
Soil Peat Jrarge/, om/day
1 Ta8 100% - 130-15C
2 Ta8 9C5% TT2 105 120-140
3 Ta8 8C5 TT2 2% 11C=125
4 Tag 60% T, 405 60=- 7C
5 Ta7 100% - 130-140
6 Ta, 90% ' T, 105 115-13C
7 Ta7 8C% TT4 205 11C=-120
8 Ta7 cC% TT4 4C5 80~1CC
9 T32 10C% - 11C=12C
11 Ta2 80% TTI 20% 30~ 4G
12 Ta2 6% TTl 40% 25~ 3C
13 Tal 10C% - 10=- 15
14 Ta3 100% - 20- 25
15 Ta6 100% - 14C=16C
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Tuble 19, The titration values of the soil, peat, manure and

their mixture

meq HC1/10 g soil meq NaOll/10 g soil

0.7 0.5 0.3 0.1 0.0 0,0 0. 05 0415 0e25 0,35 0.5

Kajoudi soil
Gishiubi peat

stable manure

Holld peatn
+ manure

3.590 3,778 3,903 4,490 5,08 5,124 5,440 5,975 6.285 6,430 6,667
3.665 3.753 3,855 4.025 4,150 4,168 4,275 4.405 4,475 4.550 4,700

7.(85 7.915 7.990 8,028 8,108 8,089 8,125 4,168 8,230
3,750 4,090 5,040 5,650 5,994 5,946 6,190 6,450  €,650 6,860 7,050
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atle 2C, inalysis of the limestcrne powder

&)
o]
O
3

the .0sso zarea

Shemical P irerals B
composition ! e =

h
o
n
O
(S ]
(6]
\]
i
o~

51T, 1.76 Zrucize Ll f
Til. S.13 Celeite 27.C ;
A1253 .62 Portlandite 37.C 1
< Goetnit C.5 |

|

wnc C.Ch Quartz+31/233/ 2.4
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Table 21, inalysis of rock-phosphzie frow the

L.atongo &ares

Chemicel -
composition ~?
HCl-insoluble
part 32.47
loisture content 1.39
rZCS ’ ' 11.24
SiC2 2C.C¢6
ng C.7C




Figure 1a. pF-curves.
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Figure 1b. pF-curves.
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Figure 1d. pF -curves.
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Figure 1f. pF-curves.
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Figure 1g. pF-curves.
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Figure 2. The titration curves

1.----Ta5 Kajondi soil ‘pH
2.-— TT2 Gishubi peat |
3.---Stable manure .,
& — Soil+ peat+manure

0

-9

W o7 05 03 01 0B 015 Q5 0B 05

meq HCI/10g m

meq Na OH /10g
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IV, ArT IDIX

Chemical and Physical veterminations of

tne Soils and Peats

vetermination of N, P, K, Ca, kg

leasure: 1 g air-dry material /peat, stable wanure mixture/
Decomposition: 10 cm3 HZSO4 + required amcunt of 300 H2O2
in Kjeldahl test-tube.

Pill=up: to 110 cm3.

Determination of nitrogen

Titration with potassium-hjpopromite, with Dead-stop end-
point indication,

Standard solution made of: analyticel purity /NH4/ESO4/.

The determination was made in the range of solution concen=-
tration containing C.1 - 1.2 mg I,

Determination of prosphorus

rroduction of molybdenum-blue colour reaction with ammonium-
molybdenate and eiconogen, followed by photometric mea-
surement at a wave-length of 60C nm.

Standard solution made of: analytical purity KHZ‘PO4 and ana-
lytical purity KCl as specified by Sorensen.

leasuring interval: 0,2 - 6,5 mg /L.

-etermiration of potassium

leagurement performed by flame -photometric method at 766,65
rm wave=rengtn by means of an atomic absorption speciro-
photometer in emigsgive operation.

Standard solution made of: thé seme ag the one gpecified under
the determination of T,

Leasurement interval: 1.5 - 16,5 wg K/L.




Determination of caelciunm

i.eagurement: with flame photometer by the emissive wmethkod.

Standard sclution made of: calcium standerd solution Titrisol,
MNERCK

Concerntration range of measurement: 1,0 - 20,0 mwg Ca/L,

Determination of magnesiunm

weasurement: by atomic absorption spectrophotometer

Standard solution made of: Magnesium-Standardlosung Titrisol,
MERCIL,

Concentration range of measurement: 0,1 - 1,5 mg Mg/L.

Determination of humic acid

Start-up measure: air-dry pea% equivalent to 1,0 g dry matter,
Shake-out solution: 5C cm3, 0.1 mol laOH/L,
Freperation of extraction: the 50 cm3 0.l mol/L level NalH
soiution is poured over the peat to be analysed, then
it is left to rest for 16 hours and aiter this period

it is snaken through 8 hours on & circular shaker machine,

The suspension is centrifuged after this shaking process.,
The supernatant part is poured into e cooking cup, C,Cl
mol/L level NaOH solution is added to the gediment and
stirred up and then poured into the solution in the cup.
This operation is repeated until the supernatant solu=-
tion turns into a light colour, The solution collected
in the cooking cup is made acidic with 2.5 wol 52304/1.
The separated humic acids are then centrifuged /througa
several stages/ in a glags centrifugation tube that hasg
been previously weighed on an analytical scale., The sedi-
ment is then dried up to permanent weignt at 105 .
After cooling in exsiccafor, its weight is determined.
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etermination of hydrolysatle 1.

2Ceu g 8ir-dry waterial is measured into & 253=3.0 cmB test
tube; C.25 wol H2504/L is added in 1CO cm3 quantity, the
liquid is then strongly snaken through 3 minutes then is leit
to rest overnight., The next day it is screened into a 1ICC cm3
tegt-tube., C.5 g reductive mixture /1 part Fe powder + S parts
Zn powder/ is added to 50 cm3 of the screened material, it is
then heated to boiling and to the complete digsolution of the
mixture, In the wmeantime, the test tube should be covered wisna
a funnel, After cooling, 5 e’ 965 H2804 are added and the
liquid is then made -$t¢o vaporize over eiectric oven until white
steam appears and the'liquid turns brown in colour, 2.5 cm3
10% potassium~bicromete solution are then admixed and the ma-
terial is boiled for 10 miﬁutgé until the solution takes on

& green colour, Juring boiling, the 1liguid is covered with
furnel, After cooling, the solution is washed through in &
water vapour distilling device, then mace alkaline by adding
20 cm3 5% IlaCE golution. Subsgequently, the KHB ig disgtilled
into 20 cm® 2% boric acid solution. The end-point indicatiozn
oI titration is performed by wmeans of metayi-red-methylere-
-blue indicator, The titrating acid is: 0.5 mol 12564/L.

Aqueous pi
5 g material + 12,5 cm3 boiled-out and cooled down distilled
water,
ineagurement: oy digital pi gauge and combined glass elecircde,

Determination of tcial orcaric material

For gsoilg: 1 g air-dry soil + 10 cm3 1/6 mol/L potassiuc~
bicromaete + 20 cm3 967 HZSO4 is mixed, after cooling,
with 1CC cm3 distilled water, then stirred and left to
gettle until tne nexi{ day, The next day, a iittle amount
is carefully removed from the pure part o the liquid

and is subjected to measurement with spectrophotoumeter

at 590 nm wave=length,



Preparation of standard solution: from analytical purity
gluccse,

seasuring interval: C,1 - 5% organic matter content, cal-
culated in terms of soil,

reals, mixtures: The method of determination is iderntical
with the one for soils, except for: 0,5 g air-dry peat
+ 20 cm’ 1/6 mol/L potassium-bicromete + 40 cw 965
52804 + 20C cm3 distilled water,

Measuring range: 0,4 - 2,.0% organic matter Zor pea: and Ifor
mixture in calculation,

Azmonium~-lactate /AL/ soluble P205, Kzo, la

rreparaticn of filtrate: by Egnér-Riehm-Domingo

5.0 g air-dry material is rlaced into shaker bottle from

wnich 1GGC cm3 AL solution is wmade /wrich amounts to C.1

wol/L ammonium~lactate and to C,4 wol/L acetic acid,

PE = 3.7/. The mixture is then shakexn on the shaker ma-
chine for 2 hours at a temperature of 2C + 2 °C and witn
revolution number 35-4C/min., The 22"5-, KZO- and e con-
tent of the soluticn is determined after screening,

Determination of ammonium-lactate /AL/ soluble P205

The determination is performed by fliow~system photometer,

from warmed up solution /to 90°¢C/ with "molybdenum~blue" re-

action, and after reductior with ascorbic acid. The photo-

metric measurement is made at 660 nm wave-lengtih.

The standard solution is made of: analytical ﬁurity KH4PC4
after SOrensen, -

Renge of concentration: 1.0 - 25,0 mg P205/L.‘
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Determination of armoniunm-lactate /ilL/ soluble KZC

“his is performed by tre emissive method with flame photo-
meter.,

Concentration range: 1.0 - 25,0 mg K2C/L.

Standard solution is made of: analytical purity KHEPC4 + KC1
as specified by Sorensern /with the same standard asg for
2505/

Sensing: at the wave-length of 77C nm.

Determination of ammonium=lactate /AL/ soluble la

This is also performed by the emissive method, with fleme
phnotometer, '

Concentration range: 1,C -'25,.C mwg Xa/L.

Standard solution made of: aﬂélytical purity =all.

Sensing: at 530 nm wave=-length,

Determination of Kll=soluble IH4-, 303+102-, 804-, -y

rreparation of KCl extraction

20,0 g air-dry material is placed into shaker botile and then
5C cw’ L mol KC1/L solution is poured onto it. “his is
then sneken for an hour in a wmanner as descrited for the
AL solution.

Cetermination of KCl=-gsoluble 1&{2-::

This determination is conducted by using the "indophenol-

olue" reaction,
Fhotometric measurement: at 64C nu wave-length.
Concentration range: 2,0-2C,0 ug NHZ-H.
Standard solution made of: analytical purity NH4C1.

-

S ———



Zetermiration of KCl=-goluble HCB+:C2-:

‘ne determiration 1is performed by way of tne "Griess-Ilosvay'
reactioxn.

rnotometric measurement: at 520 nm wave-length.

Concentration range: 2.0 - 2C.0 mg N03+302-N ng/L.

Standard soiution made of: analytical purity KHOB.

.

Jetermination of KCl-sgsoluble SC4-S.

seterminatiorn is conducted turbidimetrically.
Photometric measurement: at 540 nm wave-length,
Concentration range: 2,0 - 20,0 504-5 ng/ L.

Standaerd solution made of:_ana}ytical purity /IH4/2SO4.

-

Determinaticn of KCl-gscluble g

=

Jeterminetion is wade by atomic absorption speciropioiczeter,
Avsorption weasurement: 285, 2 nm wave=length,
Concentretion range: 20-16C mg Lig/L.

Jetermination of —JoTA-goluble Ln, Zn, Cu

Preparation of extraction:

25.,C g air-dry material is placed into shaker bottle, 5C cm3
sheker solution /0,05 mol/L EDTA and O.1 mol/L KC1 specific/
is poured onto this, - extraction is then performed relative
to the AL~ soil extract.

_etermination of ZDTA-gsoluble ln

This determination is made by means of atomic absorption

spectrophotometer,
~bsorption measurement: 279,5.nm wave-length.
Concentration range: 2.5 = 60 mg Mn/L,
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Ceterminetion of ZDTA-soluble Cu

Jetermination is made with atowic atsorption spectropnoto-
meter,

Absorption measurement: at the 324.7 nm wave-lengtih.

Concentration range: 0.25 - 6.0 mg Cu/L.

Tetermination of EDTA=-goluble Zn

“his determination is mede with atomic absorption spectro-
photometer,

Absorption measureument: at the 213.8 nm wave-length,

Concentration range: 2.25 - 6,C wg Zn/L.

Determinetion of ammenium-lactate /AL/ soluble Ca

Jetermination is carried out with atoumic absorption speciro-
paotometer,

Abgorption meagurement: at tie 422.7 nm wave-lengti,

Concentretion range: 2.5 - 3C.C wg Ce/I,

Standard solutionis made of: Irom the svandard solution oI
the British BDH Firm.

Determination of organic mat*er /combusiion logsesg/ for peat

The air-dry meterial is kept in muffle furnace at 70C Oy for
three hours, ithen cooled down to 1CO ©C. The material in the
recipient is further cooled at room temperature in an exsic-
cator with CeCl,. Its bulk is filled back into & measuring

recipient in the end.

Determiration of hydrolytic acidity /yi - value/

The acidic-type soil is mized with salt solution that is
rydrolytically decouposable /n Ca CHBCooz/.Hzc/. The metal
cations of the salt are bound-by the soil, wnile a weak acid
ig formed in the solution from the anion of the salt, This
weak acid is difficult to dissociate., The hydrolytic acidity
/yl - value/ is calculated from the released acid bulk which

e,




is deterwmined by alkalotic titration /in the presexnce oI

prerophthelein indicator with Q.1 'e0Z measgure solutiozn o
pale pink colour/.

The y-.-value indicates the acidity of 50 g soil.

Determination of exchange aciditly /y2-va1ue/

Mre soil is mixed with neutrally dissociating n KCL solutiorn,
and the amount of H -ions dissolved is weasured through
titration with 2.1 n JaOH,

By multiplying the ml-s of the LaCH measuring solution /C.1
n LaCi/ used in titrating the n XKCl soil extraction
equivelent to 50 ml soil /20 g/ by 2.5, one obtains the
y2-value featuring thg e;?hange acidity of the soil.

-

Determination of exchangeable cation

The exchangeab.e cations are determined by meals ol an 134
acetete solution of pi 7. The sodium and potassium concen-
tretions of the extraction are deteruined by flame proto-
metry, whereas those of calcium and megnesium lons are de-
termined complexometrically.

The sum of the metal cations expressed in terms of meq/1GC
g soil is the S-value,

Couplete chemical analysis

The heated soil is extracted at 800-~9CO °¢ in piatinum recipi-
ents with a mixtgre of K2SOB-Ea2003 in ratio 1:6, Subsequent

to neutralization by hydrochloric acid and to multiple pane-
rning, SiO2 is separated, which is determined gravimetrically.
“he amount of R203 and the sulpnate contern’ are alsc deter-
mined gravimetrically from the distillate, The content of iron,
mangenese, calci@m and magneﬁium are determined by atomic
spectral phnotometry, while that of phosphoric acid /2205/ is
determined by the colorimetric method. The amount of A1203

is determined by:taking the difference of the amounts of R203




and iron content /FeZGB/.
Sodium /KaZC/ and potassium /ch/ are extracted by wmeans of
CaCCB-NH4Cl. Jetermirnation is made by fiame pnotometry.

Determiration of the mechenical cowpositior of soil

An amount of 25 g is measgured from the soil sifted through

2 mm mesh-gize sieve; C,5 n sodium-phosphate solution is then
admixed, The suspensions are then washed into a shaker reci-
pient with the help of distilled weter., The material is wash-
ed into 10CC ml volume recipient, The suspernsions are then
shaken over 6-10 hours.

After ghekirg, the material is put into a calibrated, 1CCC

ml cylindrical recipient through 0,25 uwm mesh-size sieve, axnd
the recipient is filled up'wiﬁh distilled water to the mark,
The following fractions are removed from pre-calculeted deptns
by weans of an nutoumatic pipette;

>C.,2% um, 0,25-C,C% mw, C,C5-C,02 wm, C,02-0,01 wmm, C,Ci-
-C,oC mm, v,0C5-C,02 mm, <«<G,002 mm.

Jeterminetion of goil Lygroscopicit ay/

5-10 g air-dry soil is measured into a calibrated recipient.
These are tnen placed onto the porcelaine plate of an exsic-
cator,

CaC126H20 ig then put into the lower part of the exsiccator.
The exsiccator is then covered and left to rest for 4Z hours.
After this period, the samples are measured, thenr dried out

in drying chamber at 105 °C and measured again, The difference
between the last two measures provides the soll moisture con-
tent corresponding to the hygroscopicity of the soil,




Jetermination of total sulphur /S/ - from peat

The peat sample, along witn cschke-mixture, is burat in en
oxidative atmosphere, the sulphate thus formed is removed

by dissolving, tne sulphate ions are precipitated in the
form of barium-sulphate /BaSO4/ and their mass is determined.

Determination of the pr curve

sater retention /pf/ curves of soils and soil-peat mixtures
were determined in Varallyay sand- and ksolin=-bozes within
the low suction range /pT C - pF 2.7/; and in pressure-neu-
brare appaerstus within the high suction range /pT 3.4 - pr
4,2/, p¥ 6.2 was calculated from tne hygroscopic mecisture
content /hy/. . .

Saturaied hydraulic conductivity /i = cm/day/ was determined
or. disturbed soil /and soil-peat mixture/ semples, in the
laboraitory, bty falling-read wethod.

Sotn pF-curves and K values were zmeasured in two repiicates,
/parellels/,

Determination of the buffer titration curves

4 geries of suspensions was prepared using 10 g soil and 5C
ml acid/bage, conteining the different amounts of hydronium/
/oydroxid ions. The concentrations applied were: o meq and
C.1 meq, 0.3 wmeq, 0.5 meq, 0.7 meq, 1.0 meq dC1 and 0.05 wmegq,
0.15 weq, 0.25 meq, C.35 weq, C.50 meq NalOf per 1C g soil,
™he traditional 1:2.5 soil:solution retio was followed., The
suspensions were end over end shaken for 6 nours, then they
were left to rest overnight. The next day they were shaken
for 3 nours agein, The suspensions were centrifuged et 3500=-
-43C5 revoiutions per minute for 15~2C minutes., The pi was
meagured in the supermatant liquid at 25 ©c. The scil and the
golution were in equilibrium for about 24 hours.






