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SlJ1vl!.:.t&Y 

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 /abc.::t 5CO million tons/ 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 deposits 

in the country, the idea arose to use these raw materials 
to turn natural peat into peat-based fertilizers for agri
cultural application. wost of the country's soils are fer
ralithic, with low nutrient levels and adversaphysical 
properties. This was also a reason for suggesting the use 
of peat-based fertilizers as soil amendments. 

Several technologies are available to manufacture 
peat-basea fertilizers, but before their introduction in 

Burundi it had to be determined if the Burundian peats are 
suitable for the production of peat-based fertilizers and 
soil amendments or for any agricultural utilization, to 
what extent and under what limits. 

In view of these considerations, pursuant to a propos
al by l'Cffice National de la Tourbe /ONATOUR/, by l'Insti
tut des Sciences Agronomiques de Burundi /I3.AJ3~/ and by le 
i.Iinistere des Travaux Publics, de l'Znergie et des :.lines, 
u1~IJO invited the specialist to take peat samples in the 
major peat areas in Burundi /Euyongwe, Gishubi, :a tanga, 
Kashiru, Kuruyange and Nyamuswaga/ and soil samples from 
the areas around the peat locations in order to estaolisr ... 
the chemical a~d physical p~operties of t~ese peats and 

soils. ·fi:e specialist performed this task between .~uguat 
2C and 3eptember 13, 1385, and i:: addition to the peat and 
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soil sampling, he collected limestone samples from the 
Masso area and rock p~osphate samples at Matongo. 

To analyse the abuve sample material, UNIJO contract
ed the Research Institute for Soil Sclence and Agricultural 
Chemistry of the Hungarian Academy of Sciences, Budapest, 
and the Soil Science Department of the Horticultural uni
versity, Budapest /Hungary/ with the additional require
ment that beyond 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
verse physical and chemical proper ... ies of the soils e.nd in

crease the nutrient supply of plants. 
The specialist's report has been prepared on the basis 

of the analytical findings by the Research Institute for 
Soil Science and Agricultural Chemistry, where the analyses 
were carried out with the specialist's active participation. 

- --- -- -

It occurred from the analyses that peats i.~ Burur..di 
are acidic /the pH-value is belo~ 5/ and have high total 
nitrogen and medium phosphorus and potassium contents /e.g. 
total Ii = 1. 5-2.15;;; P2o5 = 0.18-0. 27;~; ~ 0 = C. 04-0. 25 ; 
- See Tables 6, 7, 8, 9/. 3urundian peats have satisfactory 
physical properties and 150-30C% water retention capacity 
in powdered form, under 2 mm particle size. :'heir hygro
scopicity values are 2-5 times higher than those of the 
soils /hy = lJ.67-19.55/. 

The soils surruunding the peat areas were also i.r.:-res
tigated 0n the assumption that the produced peat-based fer
tilizers wo11ld be applied primarily on soils around tae 

peat lJcations. These soils were found to oe acidic /pH is 
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below 6/, have low nutrient content and low cation exchange 
capacity /CEC/ /T value = 10-25 meq/ but to possess rather 
high humus content /2.7-12.9~/ /Tables 3, 4 an1 5/. :ue to 
their high humus level, they have a good buffering capacity, 
which involves that no appreciable reduction in the pH-le
vel occurs even if 100 t/ha peat rates a~e applied to these 

soils in case of soil amelioration /Table 15/. 
As both soils and peats are ac~dic, it was of 3~eat 

importance to decide what composition 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 pii-levels /~ables 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, 1:2 
and J:l, 1:1, 1:3/, both the nutrient content and pH-level 
of the mixture rise if the amo:..uit of manure component is 
increaaed. For example, in case of the peat + manure com
post with Serial number 9 in Table 11, if 50 t/ha amend
ments are applied, 760 kg N, 605 P2o5 and 774 kg K2o can oe 
introduced into the soil and in this case the pH of ~he mix
ture is f.69, i.e. it is close to the neutral 7. Farn.yard 
mailure plays an important role in adjustL~g the pH-level, 
since its original pH is B.04, which is very high • .-0 .. s t'1e 
buffer capacity of peats is low, tl1e pE-level can ea~~ly 
te raised to the desired value by means of manure a.."1.d lime
stone powder /e.g.: Table 13 indicates that every l:~ lime
stone added to the peat raises the pii of the mixture by 

almost one unit/. A similar ~ise in pH was observed for 
peat and manure mixtures if limestone powder was added to 

them /'.!:able 14/. 
Another requirement in the manufac:ure of peat-based 

fertilizers is that they should not reduce the pii-va:ui: oi. 

the soiJ... It was :fou;."ld in the co11rse of a..na2.yse~ tr.at the 
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good buffer capacity of Burundian soils /which is mostly 
due to their higb. humus content/ resulted in no appreci
able reduction in the eoil pH-value if peat end peat + 

+ limestone powde= mix"tures are :applied /TaJle 15/. 
The examina~ion of tte pF curves sh0ws that the peat 

added to the soil icprov~d the ~cisture regime of the 
soil, increased t~b mcisture avbilable to plants and in
fluenced the hydnlulic cond~ctivity of the soil a~vantage
ously /Table 17 and 18, Fig. la~ll:/. 

According to the examinatidL of the buffer effect, it 
has been shown that the buffer ca~a~ity of the soil has a 
good feature in acid and alkali.lie med.J.Llm a~ well and the 
peat + stable ~anure added to the scil improves its buffer 
properties /Table 19, Fig. 2/. 

The results of the experiments cond~cted wi~h Burund
ian r.ils and peats lead to the'conclusion that with the 
application vf stable manure, limestone powder and rock 
phosphate, such peat-based fertilizers can be made from 
+.he different peats that can be,effir,iently used in agri
culture, partly as soil amendments and partly as fertiliz
ing m~dium 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 bC;'. obtaj.ned if pri0r pot experimenta ancl small 
field plot tests can establish and determine the extent to 
which the nutrient stock ;::r, P, 'K, Ca, Mg and trace el~m
ents/ of peat-based fertilizers,are available to the plants 
and to iind out if they can reach th~ same fertilization 
effect as inorganic fertilizers. 

The other imr,ortant, but open question, is if the 
profitacility of peat-baRed fertilizers is comparable, and 
if so, to what ex~ent, to the cost and price factors of i~
organic fertilizers. It is substantial th~t one snould be 
abl.'~ to demonstrate o;r way of a' cost-benefit ana:..:rsis what 
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is more economica: or less expensive: to produce peat
based fertilizers from local raw materials for the 3urund
ian agriculture or to purchase fertilizers abroad 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 this procedure is not imperative and where 
crops require only low levels of nutrients, one may haYe 

recourse to artificial fertilizers. 
Pot experimP.nts 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 t~e 
specialist in his P.arlier reports. The physical and chemi
cal analyses and tests conducted on 3urundian soils and 
peats by the Resee..:-ch Institute for Soil Science and Agri
cultural Chemistry of the Hungarian Acadamy of Sciences 
will provide useful indications in working out tais plan. 

The specialist takes this opportunity to declare his 
readiness in providing assistance for both related research 
and pot and field experimental work and for designing the 
most profitable technological variant. 
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:~e peets ir. 3~rundi, which are ge::erally stror:gly car
'::lc:::::.: ..:.ed, cu.:-rer:tly are :...;.sed e.:oost excl:.isiYel:t for l:ee.ti:::5 

e:::ted itsel: to ~se th~se peats - e.s ~eat-cased :erti:i:ers 
to ~=eliorat8 ~d i~crease t~e nutrie:::t s~pply of these 
soils • 

... ::: order to determi::e to wf-... at ex:ent the :S~=·j:::die.:: 

;eats are a;propriate for soil a=elicratior. a::d :o ~r.crease 
::utrier:t ~rn.;ply, pt:tsical and ~:-::er.;ica.l tes-:: a::d a::e.lyses 
~a7e ~ee:: coLducted o:: soils typical o: extensi~e areas i~ 
3urur.di a.~d at major pea~ locatio~s. 

--- p=s.ctice, 

~eats were ~ixed with sta~le ~anure in di!!erer.: propcrtio::s 
ar:d we observed the c~a::ses occurring i:: the che=ica: cc=;c-
si :io:: of t!:e 1'.".'lix:ures. :it.ese :i.:::1~1estigatio:::s help to e.C.~·jst 

:!:e :::ixt•.ires to the desired p~-va:. 1..;.e s.::d to the rec_·..;.i.:-eci 
::~trier:: cocposition. 

~e also ir:vestigated how the p~-value of t~e acid~~ 

:te results of our analyses indicate t~at =os: of :~e 
3u:~:id:..a:::: sci.ls are acidic. ~~.e-refore, it is ad·t:.sab:e to 

.=a::::ge fo: C.!'o;:s :..;r.dc: t:::e gi-:er: far::i:ig condi ti~::::s. ·::e CE..r-
r!ed out tes-mof this ~i~d a~d deter~i::::ed the c~a~ees :.~ 
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:::e pE-·.·::. :·..;.e o: t::e ;:oils.. :.:-.; _:.;.:e of rock-phospl-:e. te was 

a:so tc..:·e:::: ir..to cc:· . .sidere. :~=on "::Je,~e.:...:se t:::e cc..w.~r,· ::d.s ie.!"ge 

phosphate deposits that c~~:~ pr~~a~lJ ~e ~sed as a~~sti
tutes fo= t~e i~ported p~c2~~a~2 fertilizers. 

'.Lhe hygroscopici ty and ;;;a: ..... l:.oldi:ig capacity of pee.ts 
·,vere ai.so determir:ed. Froai the::·A prop&;cties one ce.:i ir:fer 
the cha=:ges in the moisture regl:ne o-:: soil::; if peat or peat
~ixtures have been added. ~~e p?~c~rves of the soils and 

soil-peat mixtures provide equally valuable data; this exe.=
L~atior: allows one to dPter.:i:!e the a~oun~ of maistu=e a"T,rail-

able to plants and "b01.U1J. to t!-'.e soil "Jy os::.otic press:..;.re ... 
~r..e buffer cape~i t~· pes.t-"be.sed 

. . 
r.:J..z: ~,;.r.es ::::-

dicates the degree to w;;:....cC. soi:',.~ are capable of COt.L."1:er'::Jal-

a=cing t~e effect of diff~~f~~ 3~il amend~e~ts, ;articu-

:.ar erzlp!:asis on cta:!ges :ir .. the . . ~ ;<1-va ... ue. 

3ased a~ tho exp~ri~o~~al r&sults corclusio~s can be 

t~::.;.s e.'±anci:::g c.rop pr0d~ctio::. 

2 • .Place o:f origin of" tte soil- e.nd neat sar:::iles, 

a::d ::et::od of se~-:-o: i:::-;S 

Ac~ordi:-.g to :"le s;-;e;::ialist' s i::forr.ia tion, sar:iples 1:;e::e 
take~ fro~ t~e arEas adjBcent to the peat locations, act:..~g 

sc::iptio~ o: the soil p~cfiles a~d their ar..alysis ty ~e~eti8 
horizor..s 9.nd to c: ass:i.:':; sci:1.s accordi~gly, the soi ls ':1ere 

nar.:ed ty specia.2.ist ac~crdi~g to the place of origin, 

in 

/ 7 "r''·re..,.., -e/ • • .. "'°.J ··5 , 

:he peat sa~ples were taken fro~ different sites wit~
the major peat 10cations /Zashiru, Kuruyange, Gishubi, 
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:ii :e.::ga, 3t.:.yc::gwe ar:d :~yar::usr:aga/. :::e s:::."':l;les \-;ere tc.'.-:e::: 
fro~ t~e :-5C c= a:::d 50-l~C cm layers of t~e five profiles 
- cut~a::y s~c.ced 2C ceters ~pa=t a::: t~e d~ecified loca~ior:s, 

Perimeters A, B, etc. - had been ~o~oge~ized in or1er to o~
tain good average sarr:ples free the va.::-ious sampling poi:J.ts. 
~is allowed us to establish the q~ality variations of peats 

i.:::i the function of depth ar.d location for tee e:::tire a~ea. 
The location ar..d marki.:::ig of peat se.::p:.es are gi-:en in ~c.·::::.e 

In additic~, average samples were also taken free peat 

heaps dried to air-dry state in t~e open. 
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l. ?nys~cal a:::d cr..emica: pronerties of t~e soils 

Table J shows the physical properties - specific 
·neig::t, h::groscopici ty /h.y/ and partj.cle size distri°:::.Ation -
o~ t~e soils. 2~ere are no significant variations in speci
fic weight from soil to soil /2. 6-2. 7 I. :io·,·1e·:er, --:::e:::.r :--.:·s
roscopici ty Y9.ries widely /l.94-7.6C/, whic!l may be re:e.ted 
to their texture and hu~us content /See ~able 4/. Tte hig::
es~ ~ygrosccpicity, humus level and :24 content were :leas~r~d 

1 
..... • ..,,P sa...,p1 es -f'ro•~ ."'.:so"'.;-1r,,r,,·•0 .,.,~e/ /""'"' · "'Y - 7 c,..'· .....,,,_ .•· u .... _ w - - .• ! . .J ...... '-'• •i..A i..4..j<:;;. .... •Q ..:..-3· ..... - •• ... , ............ 
mus= 12.92%; rr~L ~ 19.6 EPID/_and fro~ Kashiru at the C-JC 

Sa,.....,,i·ng dep ... 'r /c.,..../ ;~a · ..,,,. '- 7 in. h"mus - a 76:',· ,--= - JO ~ ... ::'... \J•• ~.4 .-.,6•a•..)•-;•v, ....... ··~·I t'-7-•--4- ./ 
ppr::/. The obtained results are characteristic of t.:i:-opical 
ferralithic soils: ~he particle size distribution is ~aried: 
pa=ticles > C.C5 :it:i a!"ld c:ay fre.ctions ) c.cc2 t:n:1 a=e pres
e:::"'.: i::J high proportio!l, whereas the C. C5-:.:. 2·2 ~1:1 frs.ct io:::::. 
:i..e::e a lower /2.B-16. F~/ ratio. Their friability in dry s~ate 
is due to the high sand fraction, while in wet state t~e:.= 
tea~y text~re is the cc~se~~e=ce of the medium clay conte~t 

I 
- -r" > , 4 41"\~ I ..,,... .; 1 .., ,,., . + ,..., I.- I . ... . . _ .... ,...,c. l. - v,..i • _ •• e so ... o .... .xl..E' .•• ga -a4 l.!'l 8.!'l excep.::.on 

...... t"' · ..., t' ' · · t d I> r 05 ,..4 9·~; d .... .... ecai..:.se .. is •• as ce nig::.es san '-'• - t:; • ~- e.:-. _,::e 

loi·.est clay fraction /c.cc2> = 14.2';;;. 
~he ctemcal properties of the soils are given ::.n 

~a~:e 4 /pE; hydrolytic acidity !11!; hunus; lCl sol~ble: 
a:::r..on:.a, '.':'iag~esL~n, ::.itrate-nitrite, sulphate; ,:.ncor.::..·..:.::-,-:o.c-

tate /~/ soluble: phosphorus, potassium, sodiLl.m; 
------ I ., !!, __ .-.. 30 --

utle trace elements: zinc, copper, manganese/. It stould te 
... d +..,., + , , ........ t t d · 1 · d · I ·- · b ~ ,,. ' ::o .e •.. -=... a __ •.. e es e soi s are aci ic pr: is e.:..ow c;, 

wi~t significant hydrolytic acidity /y1 above 2C/. :~e soils 
ta7e a high or in some casea.very high humus content, e.g. 
3-isczi-I:~ruyange soil /:a

3
/ /12. 92;-:;, excE:·pt for tl".e 2t:..yo:-.g,we 

soil /~a 1 , ~a9/ /J.48% and 2.76fv/. '::he Y.ashiru soil /:a6 , 
~-JC cm/ has the highest ::-H4 /39 ppm/, while the Gi8ozi-
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_,.. _,- .... 
0

- -e /'"'"" I so..:, ~8.S t....,e ...... ~ -'\..ies - .. _,,.... . ,..,,,.... ; a~ cor•e.,.,• 
-l.'.,;.. ""'·•""""·o -""3 .;.._ .. •• • .... e;,-• " ··"3-.:..1.. 2 - •• .• v -·" 

I 66 ppr.:/. :::e : 
2
c

5 
cor..ter..t, as de"cerr.-.i::ed by t:i.e ~-r::et!:od 

/a:::"".:or..i: .. n~-~-actate/, is very low /ever.. t::e soil wi t:i. t:-.. e 
hig::est value car. only be cor.sidered as bei::g poorly supplied 
accordi::g to the Genti-:-al :Suropea:i ste.r..dar1s/. T:'1e avai:a: le 
t:: content is also low, with the exception of 3uyor ... gwe /:;a,, ..!. 

C-30 err./, Gisozi-·Kuruyange /rr.:a3/ and Gi te.::.ga /r::a4/ soils 

/
.. ~ 3 5 s , 84 d 2 ~" + · · , I ,..,,,,, · - ... :.

2
1,, = , ... an 'vO ppm, re spec v:::.. re ..i.y • ..: . .:..~ soi ... s a" 

3uJ·c:::-.gr1e /'.:'a
1

, C-JC co ar..d '.:'a9 , JC-6C co/ ar..d i:a~ondi are 

well supplied wit:-: t:iag::esium /r.:g = 164, 186 and 126 :f:p-X., 
• ..; ... '""~-' -~.... ~, ~ .. e d.: 1 ...... ,~...;.,,..... -+ ....... /,"7 resoec ....... e_.; ...... e so-'--s •• e.11 a r.:e .;..'""'··so ...... -... ... co ..... e .. v _,-- ~ 

41 pp~/. ~s regards the trace ele~er:ts, Zn and Cu contents 
are well balanced, ~ith the exception of 3uyo~gw /:a1 r 

-JC ci::; Zn = lG ppn/ ar..d ~isr...u"::li ~~o. l soil /Cu = 17 .4 ppr.:/. 
::'he i:-.ar..ga::ese content is exc·eptionally high i:: the 3:.iyor:e;we 
soils /'I'a

1
, ,:;-JC cm and =:a

9
, 30-6C er:./ /I.":! = 294.6 and 246. 8 

pp:::., resp./. ·:r.e s1ll:;ihate content in tile :·as::iru /:e. 6, ::-JC 

I d 
"'.... · . /'"' I . 1 I ~~ 2- " ~ d '7 " c= a= uiwanga virgi= ~a7 soi s ~u4 = c.~ an :.~ p~m, 

resp./ is ~igher by an order of ~ag=itude t::an in the others. 
~he low basic saturation /:able 5/ is characteristic 

of the adsorption relations of soils. The s-value - ra:::::i.gi=g 
between 2.94 and 6.CJ raeq/lCG g - reflects the low :evel of 
r::eta'2.lic ca:io::s • ..:...r.:cng the .:::-,·e.lues, "cr.e :a cc.tio~: =-~ doc-
. ... I ~ , 4 J ,.. ;- - ~ I ,... ,... , · h · , ... · inan~ ~ .... - • ? ceq ~~U g • _ae ~-va~ue, W l.CC expresses vCe 

adsorption capacity, shows a typical value llC-25 ceq/ for 
ferralithic soils. :-:0\·1ever, in the case of 3uyor..gwe /:a,, ..!. 

C-JC en./ a:::ld Ka~ondi :;o 1 /:a.::/ soils lower val:Jes /7. CJ s.:::d 
.) 

7 -7 ...,.e..,/ .. .-.... i 1 e ;- .-.:,e ;:ashi·r,, ;r-,a · J" 6C c ..... / soi 1 
"i· -"-'er ' • - ••• '-i ' .. •• ... ~-· v.. . - • .... - 1 c ' ·~ - ..... - ... . . c .. 

~-values /44.56 meq/ were ~ee.sured. :he latter verJ hig~ :

value can be explained by th~ high clay content of the soil 
/.:;~e :a:i:e J, ~.:c2> = 5:.2~:;. :::e ta3:.c se.":·..:.ratio::: co
i:::cides well with the hydrclytic acidity va:~e /:able 4/, 
:,ecause the lower the basic-satur~tior.. of soils /or "'""'e ....,~_.,,, ......... .. ... -.e:.. .... -

...... . ~ ~ ...... ..... +. I er i..:J.eir ... e·;e.:. o~ .4!'.sa.ura.ion , the higher t~e y, vB:~e is 

in the soils and conversely. 
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2. Physica~ a~d ccemical ctaracteristics 
air-dry average peat sa=c:es 

Currently, t~e ~ost exte~sive exploitation is bei::g car
ried out at peat areas in Buyongwe, Gishubi, Gitar~a, ?'..:ashiru 
and Kuruyange. At these locations, the specialist took 5-10 
kg average sa~ples from the extracted and air-dried peat 
blccks. These air-dry peat samples were used later o:: /?oi::ts 
4, 5, 6, 7 a::d 8/ to prepare peat mixtures. 

T!:e physical properties of peats /J:able 6/ are c~arac
terized by volume weight, water holding capacity ar.d tygro
scopicity /hy/. The volu.~e weight does not vary appreciably 
from peat to peat /0:55-G.68 g/cm3;_ The differences are due 
t .... .f" t ... ,,.., .... + ~.,., • +~ 1. h ... t ... d ..,... . ~ .; o .ne .ac i. ... ei. cer,e._ .. _ pea~1:1 are _ig. u ex"ure , vLic ...... s 
caused by the presence of larger or smaller amou.::ts of ps.;::·
r~s, :.ee~, reed a::d root resid~es. :te water tolding capac
ity is !'lot !".ig'b.. /2:'7-312~/; this may be explai::ed by the 
t.ig:: degree of car"::.or:ificatior... :tese va:.:;.es are ap;recie":l:; 
lo·:ler tl:a:r. those typical of peats under the ter:iperate zor.e 
/~ur.gary, Ireland, Finla::d, etc./, where water rete::tion is 
hig~er than 50C~, particularly in the case of sphagn~o pea:s. 

On the other ~ar.d, the ~ygroscopicity /hy/ of t~e peats 
is very good and increases depending on the particle sizes. 
:'r.e hygroscopici ty values of the soils /Table 3/ are much 
lower /1.94-7.10, the average is about 5/. Peat hygroscopi
city values are 2-5-times higher than those of soils /13.67-
-19,55/. 

:able 7 comprises the chemical properties of tte peats: 
?~-va:~es, ~ydro:ytic acidity /y./, exc~a~ge eci~ity /y~/, 

~ ' ~ 

igr.ition losses /expressing combustible organic matter/, 
readily available n~trients, trace elements, to{al sulphur 
/~/ and su:ptates. :te data~~ndicate that tee peats are acid
ic /pH is below 5/, their hydrolytic acidity va!ue is very 
high /above lOC/ 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 the 
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__ .... 
loosely bound .• ions of the colloidal pert, wtile i:: tte 
c&se of hydrolytic acidity, where :a-a:etate is ~sed for de-
ter:::i::ation - due to alkali.."'le hydrolysis, t::.e core s-'.:ro.r..;:~· 

bou::d hydrolyzable H+ ior:s are also excher:ged. In tropical 
soils tte hydrolytic acidity is generally /sc~etioes lS-
ti::ie s/ gree. :er t=:a.::~ t:::e exc:.:a::c;a ac idi tj·, I es:;:ecial.l;r ir: soi ls 
with a high organic matter content/ because the for!':ler val~e 
i.:"'.c :i.:4des r.or:.exchangea b le t:idroge:::l associated wit::-. cartoxyl 
gro1.1ps e.::d alua:iniur.i hydrated oxides as we l:L. ·:.::er: adt:lixi:-_s 
the additives like stable manure, limestone powder, etc., 
this "hidder.:" acidity of the peat shoL<ld be ne,...:.tra.li:ed. ::.e 
, · .., · · t · ., /7" c:.c'"'"/ · ... t ... "" ....., · ,... · ... nig •• igr.i ior. J..osses l--7 ;; poi:i.. o ...... e .. :.g •• orga::ic ma v-

ter car.tent of peats; '.:hus, 3ur:.mdia.;."l peats co::stitt;.te a f..iel 
witt high calorific value f350C Kcal/ for hot..:.::;ehold a::d i;:

d:.<strie.l llse.ge. 'Tile h•..:::iic acid co:;.ter:t o: the peat se.:!:ples 
is aJove 3C% or. the average, showing a stror.g carbo::ification. 
:~e bo~r.d arr.=or.ia content of the ~~ats is high /above 164 
~;~/; the hig~est ve:~e was observed i~ t~e ~~yo=g~e ?ea~ 
.,..,. I ;:::iip -' rii.. ·-r .··~ ....... ,..,... t· , . , ... . . 1--·:. _,_.., ppu .. ; .... ae ""''" 3 ~ .... 2 co .... .,e .• v v:e.s :-.. e :-.ig::es. ir. t.:".e 

-.i:r,,.,..,.ya""-e pea ... /,..,"'· I /8..., 8 P'"''"'/ ,..,..,...P ~··ai·.,a'h 1 e pros""'.,..or"s co-.......... ··o ~ .i..-5 i • .:-"' • ---- c.. ... ..,_ . -- J:'·· ...... . ·--

tent of tte peats, although still not excessive, ~ay ~e 1:-5: 
ti::ies ~ere t~ar. the level of the soil /?2C- = 69-225 DD~/. J - • 
:tis co~por.ent is only 3-6 ppm on the average i..~ soils. =~e 

sa::ie applies to potassium, e.g. ir. the Y.asr.ir'.l peat r::'.:.41 
+' -- r 1 1 . 422 b · 1 ""' ... ....., -.- ....., . . ., /~ I ~::e r. 2v _eve_ is ppt:l, 11 .i e ... or ..... e i:.as .. ir:.;. so:..;,, _a 6, 
this value is only 57 ppm. In peats the ~g co~tent ~ay te 
- ,~ •.;.., i:, . ....... .;i J--- t_ ... es as muc.~ as in ~ •. e so ... __ • 

:::-.e !:.i,:;::-.est ::utrier.t va:.:.;.es ;:~..:_~, =~·~ 3 ---~, l:? __ , .r:~.:, 
- ' '"+ c. - J c. 

-·-; "1erP ... o•"-d -f'or •"'e 3···ro"'-we so' 1 ;-a ' a-d r1e"' ... , ;-,..., I ....... 5 w - .... :.A..... .... I .., .1o.j, ~.; ..... 0 .... - - l I ...... ~ - l,,.I - -1 ' 
~hich ~eans that tte soil near·to or :.;.nder the peat :ayer a::d 
ric;·. i::. :;, r, ~:and :.:g ir.teracts Witt t!:e cher.:ical cor::posi"':;ior. 
of the peat located over a depressed terrain. -. 

::r.e trace el~ment cor::position of the peats and soils is 
roughly the sa~e, apart from the exceptions ~entioned pre
viously in soils /~able 4/. 7he Gishubi peat /r:i'::. 2/ :has a very 
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high t:r.. content /156.2 pp~/, wtile in case of the ether peat 
sa::;ples, tt.is va::..ue re.:-...e;es bet·Nee:.-_ 36.6 and 6l.2 ppG:".. :".:-;.e 
... ota1 s· 1 , p""· 1r co.,.. ... e ....... -·~ r.., es 'ce+•"ee,... r1 3 to :- ~ "''h..; c"r -is 1J - 1...4 .o. A.l."'4. .-. .. I,, ,...;, \I \IC:. ..r. ""ti' ..,.J, \..,.. '-..... Q~ -', f'f ..... ~ "'.._ -

a relatively higt ve.l:..<e ir: comp·.uison to peats in the te~-
perate zone. ~owever, the readily available sulphate sulp~~ 
content is cor:siderably lower than the total S le;el; e.g. 
· ... .,.. ~· · ~- t ;r.~ I +h t t , ~ · o e~ ~~~- .... t .... + J.r. .,.~e \.rJ.SD.Uwl. pee. .,:l.

2 
u~ e 0 6..1. .;) J.S • ~-, .;)v4 CO._ e .. u 

is 83. 4 ppm, whic1: is only :5 of t::e total S cor:ter:t. :r.e 
sulpcate content of peats may exceed that of soils by 1-2 o:d

ers of magnitude /e.g.: Buyongwe peat /:1~/ SC~-= 258 ppm, 
while fo!' Buyongwe soil /Tal' C-)C c-:J/ SC 4 - = o. 4 ppc. I 

3. Chemical prooerties cf neat sa-a:ples taken in 

In :a8les 8 and 9 we indicate the cte~ical ctare.cter-

is~i.cs of t::e peat sawples 
:a~le 8 st.ows the tota: nitrogen !=!, phosptor~s /2 2c5/, 

pc-':2,ssiu::: /K,..C/, calcit..i.t:1 /:a/ a::::d ::a;:::·.es::..:.~:. /:~g/ co:::e:::::s o: 
~ 

t::e :;eat se.:::p:es. :::e tote.: :~ cor:te::::t of a::..l peat sar::ples is 
very high, abo~t equal to the total r content of the st:..:died 
stat le :!le.nure /See ·:rab:e 11/, w!:.ile t:!::eir phosp:.orus, potas-
si~~, calciu~ e.r·: -:Jagnesiu~ conte::::ts are well be:ow t~e leve:s 
fou::::d in the r::a:::1ure .. :.:ixir.g 3ur\..l.ndian peats wit'.'.: stable ma::::i..;,re 
is ~·.istified partially by tr.e differences in tteir r.i..;,trier..t 
contents and by the need to adjust the pE level adequately 
for soil a~e::::d~ents containing peat and ~anure /see ;ables 11 

and 14/, besides tte biological ef~ect, which is ::::ot si..;,b~ect 

"::o t::is report. 
:able 9 gives the che~ical ctaracteristics of 49 peat 

sa~ples /pE, ignition losses - ·cocbustible orgar:ic matter -, 
easily available :::..:trie::::t-, trs.ce elerJe:-.t-. a.."ld sulphate con
tent/. :he p::--.;a:·~es of the !:r-esr.ly taken peat sar:1ples are 
lower than ir. case of t!".e air-dry average samples /:able 7 I. 
:he ignition losses were deter~i::::ed after drying the sa=ples 
at 105 °c. /It should be noted that the other elements are 
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a iso ex~-essed ;~ ~erce~+a~e of +he dry -.... a~~er/. -_·'-~e - t1... --· 1:' •• .. 0 - v -· -· - - - - -

ig::.itio:: 

losses of peats ~ro~ a:.1 t~e six areas, irres;ective o~ t~e 

sa"G'lpli:::-.g deptt, 
... ~ •. • t~r q3···; ..., . , are ex .. reme.1.y ::.ign , 10-~ ~J , w •• ic~: ir:.dicates 

a high orgar:.ic matter cor:.ter:.t. In the peat sa~ples from 
}i ta::ga, 3t;.yor:.gwe a::.d :~yamuswaga /T 57 - ': 99/ the :~4 co:::te:::t 
is higher i.::: the 5C-10C cm, than in tr..e 0-5C c::: layer. :~o s:..:.ch 
... d ld b b d . . t" ., f +.... .-.~ ·-~ -.er:. ency cou e o serve ::tn ei .. er J.ayer or ~ ..... e -·~ 3 .... .:. .. - 2 
co~tent. It was found that the phosphor~s content was the 
r.ie;::-~est ir. sa::;i:.es frot: t:r.e -r:asr.iriA peat area /'"2 1 - : 1:./ 
/reachi:::g eve.::: 633 ppc/. :his value is =uch lower for other 
sa=ples, with the exception of the 5C-lCC crn layer of the 
~is!:c:.~i :Peri~eter ;._ /'2. 39/ sample, where the ::= 2c5 co!'lte.:::t is 
~y far the highest /1J2C ppc/. :r.e potassium content is a:so 
the highest i:::. tt.e latte!' f27 4C ppo/, wr.ile the I.:g-, sodiu::J.
a::::d zi::c cor:.te:::t is 798, 236 ar:.r1 16. 2 ;:p-::::::, respectively. 

:~g:::esiu~ reaches its hig~est level 
froc Kashiru and 3uyo~gwe /: 77 - : 87/. ~s for trace e:e=e~ts, 
cc~per c~d zi::c are preser..t i~ a:out t~e sa~e levels as i~ 
:~--e a:..!'-dr~· a·:erage peat se.:::ples /Table 7 I. :: .. e very .:-.:::..g:: 
va:t.;.e of :.=:: /above lOC ppu/ ·11as obtai~ed :er t::e ::=-..:.::c:::-.g•;:e 

;eat ares. /: 77 - : 87/. :::e sc~--sulptc:.r is slightly :nore 
a':Ju:::da:::t in f!'eshly taker:. peat sa~ples t~a~ in the air-d!'y 

s~era~e peat saoples /~able 7/. 

4. Che~ical properties of mixt~res cor..tair..ir:g peat, 
stable ma:::•..ire ar..d limestone powder 

:.:ix~:.l~e s :: ontaini::.g diff a rent prJportions of pea"';, ".':"' .. a-

r..ure a~d limestone powder were prepared to study their c~e8-
ical cor.::;:iosi tion. :ab2.~ lC: gh~s t!" .. e compor.e:::.ts of tr.ese 

~ixt~res and tteir ratios. - ._., ., .., ..... s. ... l...e ..:.- s~ows t~e total r:itroge:::, phosphor~s, potas-

s:::..:...;.:-:"., calciur.:, mag:::esiur.: a:i.d readily a·;ailable r:i troger.. cor:.-
ter..ts for t~e air-dry average peat sa~p:es /~: : - J' , the 

stable ~anure /I/ and the peat and mar..ure mixtures /Y. 1 -
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as· for cixtures of ::ast.iru pea: wit:: :i:::e

::.a:::::.:.r-e /":"2. :. - I::. J/. :: ca:::: ':e ::::o:ed tr_::.: 

t:::e total ::::itroge:::: co:::::e::::t of tte stable ::ia:-.:.ire /:/ is 

s:igtt:y lower than tl:at of tte peats /7~ 1 - :: 5/, b:.it 
s"'.:ac::..e ::an:.ire ::as higl:er levels of .r, ::::, Ca, ~g e.Y:d readily 

a., ,. ., ,...,. 
avai.1..aol.e .... '"''ho ~ •• ...,o,., __,,.e ..,eat /'""',.., "'.1..· I "es a,., .-.. __ ::;;u..; .... 5n I:' J.~ •'- - ot.:.tsta::::di::::gly 

~:igh total .,.- cor.ter:t /2.83~/ and its read:.::t e.-:aila"::::e =~ 

8o::::te::: is also t::e l:igl':.est /575 ppn/. :'he :; cor..tent of tl:e 

mixt:.:.res decreases wit~ tt.e i::::crea~e i:::: t::.e rate of added 

s:a~le na~ure, 
. . .... wr..ic •• is d-.;.e to the higl: : co::::te::::t of peats • 

~s regards tt.e otter eleoe::::ts, their proportior. i::::cree.ses 

as ~ore a::::d more stab:e t:J.an~re is admixed /l:l, 1:2 ratios/. 

?or mixt'J.res containing limestone powder /Y:::.... l, 2 and 

J/, as it was expected, th~re is a proportio::::al i::::crease i:::: 

:l:e ca.lei:.:.~ co::::tent. 

l:: ::ab le 12 the ge::::era:. ct.el.lie a: properties of tr.e 

sta2le :::a:::::.:.re, tr.e 'Cli:x:l.lres of peat a;:d s:a'::le :::a::::1~re and 

:::.e mixt:.:.res co::::tai::::i::::g li:::estone powder are s:::o·n::. 3ta: le 

therefore t::e p~ level a: 
tr.e :r.ixt·.u-es rises with hig::-.er ad:::ix<:·..:.re !'e.":es of :::e.:::·..:.re. 

::-_e s:e."::le ~a::::·_;,re ·.-:e.s :;rod·..:.ced or: e. ::u::ga.ria:: dairy :!'e.r::, 

fro::: straw beddi!:g; it was a ripe, slig::tly soily sta::e r::e.-

:::1'..lre. 
:he orga::::ic r::atter co::::te::::t of the stable oa::::~re is 

5C.36;:, ·:;hile in peats it is ;::-3::·;; /::1e.t:e 7/. :r .. erefo!'e, 

t::e r::ixtures reflect t'::e decreasing q~a::::tity of orga::::ic :::at

:er as ::iore e.::d no re :::a.::::.ue is added. :":-;.e drop of the a::::::o-

:-.:.a / ... -.~! :eve: i:: ::i..T:ures s.:so a:;;;iea!'s to be logical, .,. 
si:::::e the :~: 1 co:::ter.: of ~eats is hi~her ;~64 1°~ ~u~I •J,,~-'"t ... 1-1 ~ - _ _, '-.J J::' • .... , ......... L.... ... .i. 

..... .... • ..., ... .,_,, ;13•· I;~., 7/ .,.,1-- •• ·• ---.::s.: 0- uue s.a..i.:.e :;:a::::ure - 't ppr.l _a::ae • _ .• e nib:: -··~4 

co:-.:er-.-: /3:8 :;?r.-./ of t'::e 3uyongwe peat /:::; is reflected i::: 

t'::e ::-:: .-·:a:.·_;,es of t'::e :::ixt·..l=es :: 1, F. 2 9.:-.d !: J •• ~s regards 
't 

:::e ot::·_e.= ele'7:e:-.ts e.:::d co:::;o~-ds ;--:: 2 -: 5 , ::C:~' :.:g, :~a, :::::, ~'..l, 
. - d .... - 2-; t' .... d . , • . • . , .:. a:i .:i_

4 
, ::i..ey are ... oi..:.n i:: .... arg~r arno:zvs l.:1 s"a:::.Le :;:a-

nure tr.an in peats, cor.seq~ently, tneir levels are also high

er in mixtures if tte ma::ure e.d:nixture rates are i:::cree.sed. 
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:::is te!:der:cy suggests tl:e.t, i:: order to :i::.crease t::e 
' -.... v is wcrt~~::ile to 

,peats witl: sta"';)le :ie.::ure. '.::he leve: of :::.e.::::..re ad::lixture 
rates are, o: coi..;.rse, adjusted to t~e availa~le quantity o~ 
sta8le w.a::ure. The nigher tr'.e proportio:: of sta~le w.a:::'...:.re 
is i:: -:::e r:.iJ:-:·...:.re, t'J:':e more adve.:itageous it is. ':he peat
stable manure re.tic should be at least 1:1 ii: the n:ixt~re. 

5. Che.r..ges L~ the n~-val~es of w.ix~:.u-es co::tai~;~2 

peat, ".:lan:...:.re and limestcr..e powder 

·:.::en prod:...:.ci::g peat-based fertilizers e.r:d soil aner:d
~e::ts, it is i~p2rative to k:low wtat changes take place in 
t~e p~-ve.lue of the mixture contai::ir..g peat and liw.esto::e 
pcwder, i.e. to what ~xtent does the li~estone powder ~::-

crease the overal: p~-value. 
?or that purpose, we prepared ~izt~res of di:ferent 

co=;ositior:s /:a"';)le lJ/ by using the air-dry average peat 
sa=;:es frow. t~e fiv~ w.ajor peat areas /~~yo::gwe, }is~~~i, 

5/. ?inely powdered 

IL l am/ li:::.estor..e - from tl:e :.:osso site i:: 3uru::di - was 

'...i.sed for t1:e experi:;ie:nt. 
·:iab le 13 i:ldicates that with the i:::crease i:: tl:e ap-

plied qua:::tity of li~estone powder, tte p~ of the :niX~t.4re 
i:::creases, t::at is, pE-val~es of peats c~ 1:Je raised. 3y add
ir:g 4 weig!:.t ~~its of li:::estor:e powder to lCC weig!".t :..;.::its 
o: peat, t::e pE-val:.ie :.:1cree.ses fror.: t:-.e origi::c.l 4 to 6.5-

,,ided, 

eve:: reac~ a~out pE 11. 
: .. ccordi::g to the data of ':'able 14, st e. bl e ma:: t.4re 

ca~ i::crease t~e pE of the ~ixture, bu~ if :i~esto::e powder 
is a.:so added, a. p::-vi:llue :".ig!" .. er ':y a •z.it ce.::: 1:Je reacr.ed. 
:ts ':a:ue ca:: eve:: be raised above 8, lil:!:e i:-. case o: t!:e 

"=<··yo--"1e /'i'" ~; ··o 1·" ,..,i·x ... ""re -1.4 ...... e>,-1 ,._ - -· • ..-...) .•. u. """"' • 
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:3e.sed o::: oi.:.r res:.:.: ts :::e cone l·..:.sio:: ca:-. "::e Cira;•.r:;. :::e.-: 

~ree.sed ty t::e ad:iixture of stable ma:::ire or li-::es"to::::e pow
ier a::d of s"'::e.":Jle ma!'lure + li::i.estone po'7der~ '::".:.e e.pproprie.:e 
leve: cf pE ca!'l be adjusted by produci:ig a mixture the.~ does 
r.c": reduce soil pfi and, in addi tior., er:sures a!: optim:.i:: p;-:-

:c,el for the crops. 

soil, peat, :i~estor:e powder e::d rock nhosD::e.te 

~s pea:-~ased f9rtili=ers are pri::e.rily utilized ir- sci: 
atelioratior:, it is i~perative to investiga:e the effect of 
peat, limestone powder, pe~t ~' limestor:e powder a::::d peat 
+ :i~estone powder ~ rock phosphate on the pE of soils. ~o 

:c~duct this experi~ent 5 pea-ts /3uyor:gwe - ~: 1 , 3is~ubi -
...,,"'7"' """~·~ ..... -e. ,_.,~ ·7·e.s1.-i~r·u ,.,,r. a,...d --.~.,,..,~ .... .,.a~-e ~·:--: I a .... d --2' ,.;..i,.uc;o..1.•15 - ·-3' l • •• ~ - .... 4 -~ ~ ............ ,: ··o - -~5 •• 
soils ad~ace::t :o t::e ;ieat areas /3-..;..~ro::gwe - :::a,, ·~is::ubi -... 
-a ~.:so·"'l.. -- .. ,.,..., .. a.,.,-e ~a "'.:+a...--i:i -a •· 0 .:0-d.: ,..,,.. .;,. 2' ...r~ ... -!.',,u,.""J ·•o - ... )' .,.,.._v ·•o- - - 4' ··""'" ~ - - -c.5 
ar..d ::asl:ir•.i - :a,./ were selected a::::d a::e::dne::: oir'c·..;.res 11ere 

0 
added at ra:es us~ally adopted i!'l practice~ 

::::: practice t~e a~plied r?tes a=d ~~a=t~~ites a~ ace~d

~e=ts are ge~ere::y referred to t~e up~er 15-J: cc soil lay-
er. ~:::: terns of one hectare, a 20 c~ soil layer is calc~~e~ed 
to weig~ J millior. kg. I~ practice, tee fol:owir.g peat, li=e
stone powder a~d rock phosphate quantities are ge~erally 

added to t~is ~count of soil: 

:oil 
kg 

J ~cc CCC 

:?eat 

1C 

25 
5C 
75 

lCC 

t/ha 

C .. l 

C.25 
0.5 
0.75 
1 

l 
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Cur mode: experi=e::::t /~e.sed o:::: tl:e a~ove ne::tio::::ed/ was 

per:o!":led wit::: JG s soil, e.::d the a::::er.dr.:er.t rs. :es we::e 2d

~i.;.sted accordir..gly /':'a°'::'le 15/. :'.:he acou..::t of applied pee.: 
e \·;ere re. tl:er ce.ref'.;.l 

with lioestone powder, we set the upper limit at 1 t/ha. i::e 

limestone rates, which wer1~ l~ as coCTpared to the peat, see-r:l

ed to ~e low for soils, while the limesto::::e powder applied 

at 1-8~~ levels in our for:;er experi~ents /:able 13/ res~lted 

i:: co::siderable pE cl:a.:::-..ges, reachir..g ever. pE 11. :Lb.~ s pr_e::or::

er:or. might ':le explai!'led by tl:e poor bt.;,fferi::g capacity of 

3ur~~di~:: pee.ts as opposed tc the high bufferir.g capacity o: 

the soils. ':'::e p~ of the ~eats i::::creased by or.e unit as a 

t .. · d · ~ , ,_~. : ;- . ., , JI response o a J.i:nestor:e a nix" :ire as .. ow as _ _ao .Le ... • . . 
r.,.., ~""'e o+-i,,e.,.. "- 0 ,..,d as ·H· i·s s,.,.._nrn'1 ;.,., ,.,,a'h 1 e l~ +i...cere was a 1_-v._ w-.. tJ ..... ..... J.~ ... , - ...,, ;•u,,,..,,. ...i....;..~ ..1.. u - - 1 , .., -

'.:'lost :::10 cha:::ge in p:: wl:e:;. 1% lir.:esto::e powder was added to 

:::e soil direct:~- or a:: er ~ixi:::g wit::~ pea::. ::::e p:-'. c:C:a::::ge 

i::::d~ced by tl:e e;plic2tior: of rock phospl:a:e was also ::::eg

li.;ible. :t s:::.ould "::le :::c-+;ed that i:::: dete!"".:i::i::g t'.'le 1/:-_a 

rock P~os~~ 0 ·e ra•e o··r s•ar•~~~ po~~· we.s ·~a· •re ~ ~ ~ .... ~.._..,_"" v f 1...4 v v.J.. ...... O ~ .. ~v ""'..__ v !,.. ... - "'"'2....,,,5 

co.::te:lt of tt.e :.:ator:go ~l'-osp:::ate is 11., 24.~ /:a~le 2l/; :r_·..:.s 

or:e tor. cor.tai::s 112.4 kg F2s5, wtic~ is a wedi~c ptosp~ate 

fertilize~ level L~ practical soil fertili=atio::. 
;,,ccordi::g to tr-.e cl.e. ta vie :nay co:--.c lt,;.de t'.'".a t ever. larse 

a:::ou::::ts /5C-1CC t/ha/ of p~ats ca:::: be applied for a~eliore-

tier: pL4r?oses wit~out a::::y risk, beca~se, d~e to the 

buffer capacity of the sofls, there is no da::::ger of 

t-_.mi::g acidic • 

.....,.; -~ •-•o ..... 

t~e soils 

.::ccasio::::ally it ~ig::f ":rn :::ecessary to raise soil p:: ~--

addi:-~g lirnestor.e powder, particularly if ple.r-.ts require a. 

l-'.ig!-.er p'.-: leve: /above 6/ •• ':able 16 sl·.ov1s tow the p?.-va::.·..:.es 

of soils cta::::ge if 1-2: t/ha li~estone rates are applied. 

:":-.e ·11e 11 es-ta"::: lis'.:-.ed pre.ct.ice __ of limi::::g te::::;::iera te regio:: soi :.s 

to ::e..:. :ra.li ty is ::at e::eoti ve i:: ~ost of -:::-.e !:ie;'.: ~ y ·nee. :::e:--

ed soils of tt'.e tropics. :.;ore often tr.a:: not, limi::::g :o p!-: 7 
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ca~ses ~ore ~er~ than good. ~a:::y tropical crops are ~ell 
adopted to acid soil co:::ditior:s; freG_'-.1.i=:::tly, t:C:e:r do :::ot .:-e

spo:::d to li~e as better kr.owr. crops do. 

7. ~ydron~ysicsl properties /water reter.tion /o?/ 
curres; sat'..l.re.ted ~ydraulic co:::d:.<cti•rit:z,' o: soils 
a.::d soil-peat mix::ire3 

?or the ctaracterizatio~ of hydrophysical properties of 
::::.ur'..J.Ldi soils wate.r retention /p?/ curves a:J.d saturated !'lyd

raulic conductivity values /':.= = C!'J/day/ were deterni:::ed i::: 6 
· 1 1 /,., m · m T m "" "' ..., " 1 1 / soi_ samp_es .:a1, ...:a2 , .l.a3 , a6 , ... a

7
, ... a 8 - uee ·.Lao ... e .... 

':'he influence of various ~l!IU-"ldi peats on the above ~eDtio:::ed 
tydrop~ysical characteristici were st~died i::: t~e fo:lowi:::g 
soil-peat mixt~re cocbir.atior.s: 

3eria:. Soil :;:eat 
::~t::ber '"' ;.J 

1 ::'a;:< i:c -·2 v 

2 ., 0 C(" -- .. r --a ... ~ --2 .l..v 

J :Laa 5C •'. 2~ .._, "'"-2 
4 :as 6C ~"'"'1 4C "'"""2 

5 '1a7 lCC 
6 ~e7 9C: .,,., lC --4 
~ 

:a7 6C 2C ' --4 ' 

8 ,.,0 6: -~ 4C ... _7 --4 

3 ,., 
.J.a2 lC.: 

, - ::a2 a,~ .-,,- 1 ~ ... _, _,., __ ., ·-l. 
11 ,.,0 BC ..,,., 

2C --2 - _, ... 
12 ::'a2 6~- .,,.. 4C ........ 

.J.. 



., ... 
J.. { 

:".::e wee.s:;.red ::: .. u::erical data of wa-'cer-rete:::tio:: /pf I ct..:.rves 
c: 6 sc:ls e..:-.. d 9 soi:-pea.-: ::=.xt:..:.~es ·.-:e=e s:.:~::.e.ri::ed i:: :a::.e 
ll., ar.d tl:eir cC.aracteris-.;ic ss. tura ted r-~ydrau.lic co::du.c-t i vi ty 
re.r.g=s are given i..-:. '.::a':Jle 18. ~e deter:::ined p?-cc;.rves a.re 
illustrated in ?ig~res la - l h. ~ater retention date. were 
deterr.iined ~t pF C; G.4; l.O; 1.5; 2.c; 2.3; 2.7; 3.4; 4.2 
a::.d 6.2. In ':able 17 measured partic:.e de:·.sit:r a::d b~::.~ de::s
ity va:u.es were also tabulated, as well as t.he tota: porosity 
/rr: calculated from particle density e.::d bulk density/. 
:-.::e aveile.tle ~oisture range /X..~./ values were calculated ~s 
t~e difference between the woiature content /in volume per
centage/ at p? 2.5 /l/3 atT.ospl:ere percer:tage: taken fro~ t~e 
gr.apl:ice.lly illustra~ed ~?-curves /Figure la-lh// and p? 4.2 
/wi 1 ti:'.g point, 15 a t::i.osph~re .percentage/. ·:'hese .ci.:.3. val:..~es 

s.re also giver: L~ 1:able 17. f·or tte soils a:id soil-pea-t ::i:.;:-

::..res studied. 
Z.1.e followi:::'...g cone l:.lsior:s car: ~e dr2::;n o:-. t~:e "':a sis o:: 

c~r ceas:i.re~e~ts: 

a/ Soi 1 s. 
- ::he ':ulk density of t::.e st~died soils is very low 

/with the except~on of Ta1 , it re~ains below l g/c=
3
/, a=d 

s:-.2·i:s a stro:::-..g :r:ege.tive corre:'...:>.tio:r: 111it~ ... the orga:::i.ic natter 
car.tent. :he lowest bulk de:r:si-ty /C.7-C.8 g/cm3/ was rneas~red 

i:J. the 

:a
6 

soils with a high organic matter car.tent /1:
''::.i.ghest'' ":u:k der:ai ty /1.18 g/ co3 I was determi::.ed 
soil with low /J.s:; organic Qatter content. ~e-".'·a - l 

cause there are r..o significa:r:t differe:r:ces ir. the particle 
de:r:sity of vario~s soils /:a~le 3/, the calculated tota:'... por
osity increases with decreasir.g bulk density /Table 17/. 

- :he volurnetric rnoisture·cor..tent at p? C /full satura

tior../ is si".!:ilar to -tots: porosity ir. cost cases. :here is 
r..o ir..dicatior.. of swell~r..g /p? C > ?~! and the sat~retion was 
i~perfect or:ly ir: a few casei"/p~ C ~ ?-!, e.g. ~:::: ~a~ ar..d c. 
:a, soil sacples. :r. t~ese cases t~e moisteni:r:g of soil is a ... 
slow process and li~ited ~y entrapped air. 
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- ::r:e p.? ct.:.:-:e is determi:.ec: oy tr..e tot el porosity 

/,,.,,_ t~:~ de:::si":y/ i:::: ::::e :o\·: s;,;.r•~:.::r:: ra::e;e. ::::.::::-. i::cree..si::-..c 

particl"= si::e ~ textu.:'e 1 clay cor.te::t, organic me::ter co:::

ter.t/ b~co~es oore and mo=e sig;nifica::t, and fi..~al:y do~i::a:::t. 
·:.i thir. th·- higr. suction ran15e /p? ~ 2. 3/ the retai:led nois

ture cor.ten~ shows a strong posi~ive correl~tior: with the or

ga:::ic l:la°'=ter cor.tent /e.g. ':t""J/ and/or clay car.tent /e.g. 

':;.a2/ • 
':he -~='-/calculated as the difference between p~ 2.5 

a:::ld p? 4. 2/ is highest ir. Ta6 and :a3 soils wit~. a hit;r. or

ganic matter conter:t, dl..4e to t!:eir very high field capacity. 

:'he ;.:.:?. is socewr:at iower in the ':a1 a.=:d :a,...., sui:s - d "...;.e to 
..._ I 

their lower field capacity",'~ lower organic matter conte::::/, 

a..."'1.d ir.. the Ta
2 

soil - due to its :-.igr.er wil ti::g percentage 

/<:-higher clay conte::t/. 
- The saturated. hydra"J.lic co:::duc ti •:i ty is :-.:.s-:: i::-. "':~:e 

3tudied soils beca~se of their 10w bi..4lk de:::sity, ~ig~ poros

ity, a::d partic:.ilarly du.e to t:-.eir co::::sideraole gre:ri te.'tio~:a:. 
porosity /:ar~e ?ores/. r: va:ues are wit~i::: :~e ra~ge of 

12r. ~ 4C c..,/day 1·"""' ma ma ma a,.,d ,.,a soi·, s '"""·is 1· s ··-.__,- - ... -· - 2' ... 6' -'- 7 .. .I. 8 .I. • -·-- ...... -

fa•;ou.ra "::J ly ::.:_g!"'. froc the viewpoint of we."'cer storat;e s.r..d ·::c.te:-

rete:::tion. ;.._, cor:siderable ar.iou...""1t of water, fallir:g to the 

soil surface~ percolates very rapidly dm·m to the deeper hor

izo::s t~..r~ugh the large pores existing among the slow:y a::::d 

i:-:'lperfectly '.:i.oister.ed soi~ particles. 5-lese "filtre.tior. los

ses" decrease wa 'ter-use efficiency e.r.d li:ii t t"he adeq·..:e.: e 

~oisture s~p~ly of plants ar.d crops. Ir.. the :a3 soil ":he se~~
rated hydra~~ic cor..ductivity is lower d~e to hig~ water re

-te:::tio:n ~!:ig!: orga::ic matter conter..t/, i::-. -the :a, soil ct·~e 
to lower gravi ta ti or.a: porosity. ;:-·.ra:'..les ir.. ":otl-. cases are 

-:+..,_.,;_ t•,.. 'er ~ ,,\ 25 /da ;- · 1 18' w_ ..... ~ ....... e !'. .. ge o ...... _,- er.. "./ .a::;_e - , • 
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~/ Soil-peat ~ixt~res 

=:-ifferer:t a::i.oi"lts of peats YJere mixed to t!:e soils e.::d 

t!:e changes in t!:el.r hydropf'_ysicnl properties were registered 

as follo\'7S: 
- ~he increesing aoounts of peats decreased the average 

particle density and ~ulk density of the mixture; t~ere ~e.s 

no significant change i..~ total porosity; ~nd increased t~e 
wat~r retention :L~ the high suction range /p? = 3.4/ /:'able 

17/. 
- lC( peat was the most efficient dosage b all cases. 

It considerably increased field capacity /+5-15;~/, only wod
ere.tely i!:.creased the wilting perce::-:a.ge, e.r:d as e. co::sE:;·~e::ce 

tl1e _:._:a also increased /+4-12;:/. 
- Under the i::fluer.ce of. i::creasi::g peat dosages these 

favo:.lrable effects do not increase. J:.;.st in the contrary: t:::e 
of peats /which are not acceptable i:: 

res:.;.lt in an ir:cresse ir: wilting percentage, which leads to 
'~ several cases - a decrease i..": ;_:.3. /:'able 17 I .. 

- Increasing awounts of peats decrease gravi~atior.e.l 
pore-space and consequently the saturated hydraulic cond1.lcti
vity /~able 18/. 3ut the moistening of peat particles is very 
slow. :'herefore, in the first period of wetting a consider
aole q~aLtity of water percolates very rapidly to the dee~er 
layers ttrough the large gravitatio~al pores /: filtrstio~ 

losses/. 

:itretio~ c~~ve~ c~ar~cterize tte e~fect of t~e ac~d 
s~d base on the sa~ple. Addition of acid and ~ase ctanges 
the ;i;:-va.lue of tte total se.".:".;:]..e, depe::di:-..g o:::. -::-_e ;rope.:--
ties of its co:::.stituer.ts. :'hus the bufferi~..g property a::d 
~ufferir.g mechanism can slo be evaluated using tte titratio:::. 

curves /T~ble 19 and Figure 2/. 
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:r:e bel:.aviour of tt.e :i:a~o:!di soil r:.a5/ stows t:_:;."'c tl:e 

L"lcrease i:::: t!".e applied ar.:o-...r..t of acid/"Je.se resu:.: s i::. s::a::

er a::d sr.ia.l:er pE-decrease/i:icrease, t:-_e slupe o: t!":e c·..<.r;e 

~ecreases wor.otor:ously. From the viewpoi::~ of e.celiore.tio::.:, 

tJ::e righ side of tt.e curve is more ir.iportar.t, wl:.ich s::ows :-.oi:! 

much ":Jase of lime is =.ecessary to ree.c1:: a preselected p::
value. '.::he wost favourable !'eature of t::e soi:. is t:-.a.7 t:-.e 

sr:a:.:est a~o;.;...-:.t of ":ase rest.:l ts i:::i t::e higl:.est p::::-i:::cree.se. 

·7b_e ~ehaviour of the peat is quite difierer:t. ~~e peat 

is stror:gly acidic, its origi::::al p~ is below 4.5. :t.e acid/ 

/bese treat::ent does not lead to co::::sideratle cl:.e.::.:ges, t~e 
i:::: -- d I· · 1 · h+ ~"' · , ~ , · p.:::- ecrease L"1crea.se is s ig .• , ~ •• e curve is a_cos v _i::.:ear 

t·he wide cor..centratior: re.:ige. The reason is tt.at the orga::::ic 

we. tter co~ent is very hig-; ar:d it co:i.tai::s dif::'ere::t co:::po:-.

er:ts whic~ are eble to hydrolyze and as a cor:se~ue::ce of 

:::is, they a!'e as:.e to r:e:;tralize the e.cid/1.Jase. :r.is :::ea::::s 

that a~elioratior: witl:. this peat only is practica::y i=~os-
si"::e beca:.;.se too o:.:.cl: li~e wo:l:d ::-.s.':e to be ·.;.sed a::C. at t:.e 

sace ti~e it would result i~ a slig~t p~-i::::crease o:::::y. 
:::::e ":ler.evioi.lX of the sta":lle :::a::::·~e is v-ery favo•.;..ra'sle. 

:t also shows very sli~ht p2-cha::::ges i:::: t~e wide co::::ce::::tra-

tio:::: ra::::ge, but its ~ost i=porta::::t feature is t~at it is sit-

1..;.3.ted in the pE-r:::..ge a":Jove 7. c. :1:e p::-decrease/i::::crease is 

slig::t, t~e curve is al~ost li::::ee.r. :::e slope of the li::::e is 

sr.lalier tha:::: that of the peat, wL:.ic:: -:iear.s tr;.a": t::--_e b:.;.f:t'e.r 
is stror.ger tha:::: 

.&' ... . o ... .. :.e cape.city of t::e stab le ce...--:1..:.re 
peat. If tl:e stable ~a::::ure is co~sidered to 'Je a:::: a~e::::d~e~: 
of acid soils, its ~eha~iour ca~sed by the acid :rea~=e::::t ~as 
partic:.:.lar i:::.porta::::ce. r: :-.as bee~: foi..::.d tl:at the s·:a":Jle ::e.-

::::ure ca:::: ::::eutralize the acid very we:l, mee::::while its p~ 
~ardly decreeses. ?or this reasor. sta8le me::::~re ca:::: be used 

for a~elioration. 
:J:he ti".:ration curve of t::e mix'tLl.re of C.165 g s":a'Jle 

ma::::·~re and 0.165 g peat and i: g l..a~ondi soil /':ac:./ was a:so 
,/ 
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de"'.:~r:::i::::ed. ::-.. is is e~:.;.ive.:e:::t "to t=:e e..pplice.tio::: of 5~ t 

s:c:.:.::::..e ce.::~re a:.d 5C t pea: per ::ectare. ::::e c:;rve deno:::
strates that acelioration is very effective. ~:::e p~ of t~e 

orie;i::al soil is i::creased by r " ·...J· ';) pE-;.;.::::i t, w~:ich is re::'.B.rl-:-

a:::.e. 3y 
..... vrn.s ir.cree.se t:r.e p2 ..,. .... . , . o... vr-e soi ... reac~es 

e.dva::::tsge of this p2-value is that th~ release of a:uci::::iuc 
froc soils a::::d alur.ii::::iuw toxicity pror~eos car..::ot :e expect
ed; "'.:his :i~iti::::g factor of soil fertility is eli::'i::ated. 

:ne additio:::: of base to the ::ii.xt:.;.re gives 
p~-i:::creases thar: i:: case of the original soil, r:everthe:ess, 
the application of line for f:.;.rther a~elioratio~ of tDc mix-

"'cure is easier. 
It ca:: be concl:.lded tha"'c the e.pplicat-=...or: of 5C t sta'::Jle . . 

ma::::·.;.re and 50 t peat per l:ect~re for a~eliora"tio:::: proved to 
':le very effect:'... Ye a::::d it ~a:; be St.;.ggest ed for practical :.!Se. 

·9 ....... ,..e a"a1; •·r o., ... ..,..,e -: ;...,E:s•o.,...,e .,.,ov1de,.. p~n ro,..'.r p·.~_os-•-- """"' __ · .... i ~ 1,,..;. ___ ... ~ ... ·- :: • ---~ • ..., .... -

peat-based fertili=ers 

:i::.estone po\·:der a."1d rock p!-.osphate co::::sti"'.::..<-Ce esse:--.tia2. 
cocpor:e::::"'cs of the pee."t-':Jased fertilizers, their cte~ical coc-
position was therefore analysed a~d is prese::::ted i:::: :ables 

2C and 21. 
:~e analytical data indicate ttat the licestor:e po~der 

at i.~osso, :::esides ·:acc
3

, contains ca::: and !.:gc as well, ma:.::::
i_y i:::: h~·droxide for.:. ::iis ?ropert::r expi_ai::::s tl".e 1-.ig!: level 
of a::.~alir.ity of t::--.e li:nes:or:e po11·1der. ~·~e addit:.or: of 1-2' 

lir.iestone po\•1der i::.cree.ses tl:e p:: le-:els of acidic peats co:::-. 
sidere.bly /:e.ble 13/. "hen e.dded i::: s::ial: rates to m.iz"'.::.;.res 
cor:"'::e.i.::i.:-..g pee.t a::::d sta":Jle r;e.:::::...re /1-2':~/ t=:e p:: of the con
pos:. ":ior: rises aboYe 7 /':e'sle ~~4/ ... :.dr..ixi::::g t}:is r:iixt:1re to 
the soil, t~e p~ of tte lat~er is only slig!:"'.:ly e~.l'..a~ced, 

wl'-.ich is due to the strong ouffer effect of the soil /:'able 
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15/. ·:;e also obser-:ed the cZ-.a::.ges in the p~: w:ie::. li::-,es-'::o:::e 
pcwder ~as added to t~e soil at a rate of l-2C t/:::e. /:a~:e 
16/. Gonsideri..."1.g t::ese experi:-.enta-:.. data, a;;: op-'::i::::ur.r li::ie
stone powder dosage can be selected that ':lB.Y be ~tili:ed ir. 
peat-based fertilizers without leadi:~g to the acidific~tior. 

of soils. 
·:t.e most typical feature of rock pl:osph.ate at :.:e.tor.go 

is its low ?2c
5 

/11.24~/ and high Ce.cc3 center.ts /7.420/. 
rhosp~ate is suitable for being used as a cocpor.er.t i.:: pee.t
ba3ed :erti:izers. In t~is we.y phosp'h.or~s is ir.trod~~ced ir.
to the soil or. the one hand, wl:ile or. t:::e ot:-.er, d:.;.e to its 
Cacc

3 
conter.t, one can raise the Ca-level of the acidic soils 

poor ir.. Ca and with a ferralythic character. If added to 
peat, the acidic peat is capa9le of dissolvi=:g t!:e p:-:.ospl:or..<s 
conte::.:t of the rock phosp!"'.e.te, wl:..erety p::osF:-.or·J.s "Jeco:::e.s 

readily svai:a~le to pla::.ts. 
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_ ....... ~ -- ,.... .. -
~ " .. -~ ""' .·-. -- - --. 

. :~ great :::::..<-::'!::er of p;:ysical a::d c!:er:ical a::alyses l:ave 
been carried out in order to verify t~e s:litabilit~ of 
:.:::.;.r·zdia:::: peats to ameliorate and :L"lcrease the :::lutrier:t s:..:p
ply of the soila. ~ased on the results of our ir..\estigatio::::s, 
t~e following conclusions may oe dram:: 

'2. .. 3ur1.:::die.:: peats are stror:gly car":Jo::::i::'ied /::::ear t~:e 

:ignification stage/. They are therefore used as fuels to 
obtain energy. In addition, these peats are rather acid~c 
/pH-value = below 5/ ·e.nd have a high sulphur content /total 
s = 0.4-0.8%/. 

Previously suggestions and proposals had been ~ade to 
produce peat-based fertilizers for soil a~elioration purposes. 
In fact, the specialist was inforoed the.: the Institut des 
Scier.ces Agronor.iiq~es de. Buru..."1di /Is;.3r:/ had already conduct
ed sr.i.e.11 plot field expericents with peat and stable we.nu.re 
compost. On certain extracted a.:C'eas of the peat fields rec:.e_
~ation experi~ents were also per!ormed, with a view to recov
er these areas for farming. 

T1:e data of our investigations confil"'Cl the possibility 
that 3urtmdian peats may be utilized under certain li~ited 
cor:ditions, it seems advisable for the Office !Je.tiona: de la 
:'ourbe /O!:-ATCUR/ and ISABU to go on with tl::eir previous ex
periments. 

2. :he physical and chenical properties of the 3~rur.dian 
soils /Tables J, 4 and 5/ are t)"pical of tropical ferralithic 
soils. The. soils have e.r.. acidic character /with pE below 6/, 
high hydrolytic acidity /y1 = be~ween 20 a::::d 90/ and mediu~ 
humus co~t~nt /J-6~/. In cer~ain soils, like Gisozi-~uru
ya::::ge /Ta3t a::d Y..ashir·..;. soil /Te.6, C-JC cm/ the organic rr:e.t
ter content can reach and even exceed l~. These soils are 
very poorly supplied with potassium and phosphorus, their 
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:re.ce element content is on a:: a-:erage le':el /:::.., Cu a::d :.:_'1/, 

the s~= of their exc~angea:~e metallic cations /S-value/ is 

low /below 6 oea/ and, except for the :t:a.s~.iru soil /3C-6\, cm/, 

their adsorption capacity is below 25 meq. :heir basic sat~ra

tior. is low. 
These data clearly .show that a partof the soils studied 

require attelioration and 'that it is necessary to impleoent a 

nutrient supply system that meets with the recuireoer.ts a::d 

conditions of "soil-impro'vi.'1,Q:" fertilization. '.:".'.lis i::vol ves 

ttat the application of p,ee.t-based fertilizers on ::Sur~"'!diar: 

soils is justified if it 'is possible to produce mixtures a::d 

cooposts of such composi t.ion and auali ty that, in addi tior: 

to physically improving soils, ensure an adequate pH and 

quality and quantity of nutrierits required by the pla::.ts. 

J. -;:lu.rundian peats e:re characterized well by the 

age samples we have coll~cted at the ma~or peat areas 

Yo,.,C°We r.'11m ~i' g'\.ii,i.....; f11."'n .~..:+a- -Q ,-.,.--. T.-as;..,.: ru i.r.'": 
••c - """l' .J ....... ..;- - ....... 2' '-'J..v ··o- - --3t .t. -~J. - -J...c_ 

a.Y.d Kuru.yange - TT5/ a::d ,dried to air-dry stage i:: peat 

C.ee.ps /:'ables 6, 7 and 11:/ •. !,.ccording to the a.r..alyses the 

peats are •1ery acidic /p~ below 5/, have e. high hydrolytic 

/y1/ and exchange acidity /y2/. They are abu.'1dar..t in organic 

matters /70-9Cff.,/. They a~e conspicuously relatively well s~p
plied with nutrient eleme·nts /total ::, P, K and available :;, 
";:l K d •• I d th . t 1 + ... .. . ... ...... _, . an .. _g , an eir ,race e emen v con" e!1" is or. 0'-4e aver-

age level. The total sulphur /S/ conten: of the peat is hig:-_ 

/O.J-0.8%/ ar..d their sul~hate cor..tent is :.:igher by 1-2 orders 
of ~a.g:liti..;,de thar1 that of the soils. ·I'!:e wate!" holdi!:g cap

acity was established to .~e sufficient, but not high. ::t was 

2-3 times higher in terms of dr:y peat weight, particularly 

if the peat was in a powdered state I .C:::: 2 mw/. 
Peet hygroscop:i.ci t:1 values /hy/ a!'e 3-5 times hi&her 

than those of the soils. :These~·fairly good p!:ysical :'ea.tu.res 

i..~dicate that peats, as soil amendments, are capa~le of amel

iorating the physical prqperties of soils a.nd of er..r.ancing 

their moisture regime. 
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P'ros-:-or··s a .... r: po•~-s.:, . ...,/ ca,... a'so ""e ; .... •.,..oa.· .. ced ; .... •o +i-e ·- ti·· ~ ··- "c:..~ ~ ..... ~... ·- - """ .......... ..,.. 1..4. --·OJ .., .... 
soils by :neans of peat, wl:.ic:: is ar.. ir:iportant aspect t00. 
If an ave.ne.ge rate of peat /50 t/ha/ is added to t~e soil, 
this ir.volves the supply of the following nutriect rates to 
t~e soil, cal~ulated on the basis of Table 11. 

3uyon~we ueat /~~,/ 
'-' • J.. 

Gishu8i peat /~~ 2/ 
Gita~ga peat /~~3; 
Kas!:iru peat /:":. 4 / 

Kuruyange pea: /TT5/ 

:~i troge!: 
.. 

~g _,, ' 

1 415 
815 
885 
05;. 
.I v 

97C 

P:'losphorus :?ote.ssi:..:.r:i 
'!) ~ k- -~ ~ k; ~2~5' 0 :.2 ~' 

1E3 139 
126 73 
149 79 

92 36 
ll4 36 

3ur•..ir.diar.. soils can ttus becoce well supplied with 
nitrcger. if peats are added. Peats, however, contain less 
phosptorus ar.d potassium; provisions can be i:::ade for these 
elerne~ts by maki:ru!: /e.g. peat + stable manure compost/ a 
mixture to supply the soil with 6C5 kg P2c5 and 774 kg r.2c 
at an application rate of 5C t/ta conpost, if the mixtt.U'e 
specified in Table 11 /Serial number 9/ is used. Phosp~orus 
r:Jay also be supplied tr.rough the rock p!".osphate of i:ator:6o, 
which has a low P2o5 content /11.24~/ but represents a local 
phosphate source at least /Ta~le 21/. 

It is not ad7isable to use peats in their origir..a: wet 
state. ~he mo~sture cor.te~t of the freshly extracted pee~ 
~ig~t e•en exceed 8~, wtich rn&kes it unecor.omica: to trar..s
port it over large distances. In addition, if the fres~ly 
m.ir.ed peat turr.s dry ir.. the field, it does r.ot "::lecome friatile 
eyer. under at~ospheric effect;·b~t keeps its shape as stone 
hard clog with such a low hygroscopicity and water holding 
capacity that it is unable to exercise its ameliorative pro
perty. ~ne hygroscopicity and water retention data given in 

.. 
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·:a':le 6 apply on~y particle si::es sma:.ler thar. 2 -::'."::.. =: is 
reco=::e~ced t~ere:ore to c~cp ~p peats dried to air-dry stage 
a:id to commi:::.ute t:iecr to particles < it-3 ram. Peats wit1: suer-.. 
particle size /or powdered/ may be a~p:ied alone in certei:i 
exceptional cases as a~endments, however, the rr.ost viable al
ter:ative is t~ prepare mixtures containing stable manure, 
l:!.1I.:!stone powder ar.d rock phosphate as well. 

4. The sacrples /T 1 - T 99/ of the six largest peat 
areas /r:ashiru, K:.iruye.r:ge, Gisl:ubi, Gitant;a, 3uyongwe e.nd 
r:yam:..;.swaga, Table 2/ were taken from the C-5C er.: and 5C-lOC 
er.: i.a~·er. ~ese sacples provide a fairly good average pic
ture on the chemical .·composition of Eu.r~~:dian peats. Table 
8 shows the total ~;, P, K. ·Ca jir:d ::g contents, wt.i.le '.:able 9 
ill~strates tee pE, organic i::ra.tter co~tent, readily availa':le 
n~tri.ents, trace eleme~ts and sulphate content. It appears 
froc the tables that there are no essential differences a~ong 
pea-:s free the ·1arious a:-eas. :=:e.=-e is a scatter in ·:al•.ies 
of certai:: e:.ements /e.g. pH, igr.ition losses, ::::4, F2:

5
, 

K2::, trace eler::ents, etc./ of peats originating fror.i tt.e sa!:le 
area. However, one should not ir.fer from this that, e.g. the 
upper or lower 50 cm layer is be-:ter, or ttat a peat on a 
certain area is better than one on er.other. It mey be con
cluded that peats from all areas can be used to produce peat
based !'ertilizers, even t:1ose peats in whic!: the fibrous 
strt.lcture of the papyrus :fibres are recognizable. :r..e layers 
~omposed uniq:;e ly cf papy.rus fibres a.=-e, of coc:.rse, not re
cor.:r.:erlded for soil ar.:elioration. 

5. ?artic~lar emphasis sho~ld be laid o~ tte i~vestiga
tior.s carried out with mix:~res contair.ir.g stable manure, 
li~estor.e powder ar.d rock ptosptate ;:~~lea 10, 11, 12, 13, 
14, 15 and 16/. Ir. these testa. the followir.g pea":-stable ma
nure mixtures were used: 2:1, 1:1, 1:2 /~ables :c, 11 and 12/ 
as well as 3:1, 1:1, 1:3 /'!'able 14/. Since the nutrient levels 

.. 
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L"1 tte stable ~:::tAre /?, ::, Ce., r.~g, with the exceptior:. of :~/ 

are ~ig1er than i:: t1e peats, t1e i:::creasi.:'~ ano~t of staJ:e 
mantlI'e raises the overall nutrier.t content of tte mi.xt:...re 
/apart free:: of course/. I::: our view however, e. ratio of at 
least 1:1 should be er.sured for the peat - stable ~a::ure mix
ture beca~se the hi~her ratio of mant.a"e car.. contribute to the 
development of microbiological activity in the soil. To de
tect this effect, it would be suitable to carry o~t the rele
vant microbiolcgical testi:ig as well. De.ta froo :e.~les 11 e.r:d 
12 r:.ight provide a basis for tte productior.. of peat-based fer
tilizers, which L"'l turn might help to select the desired 
quality ar..d qua.."'ltity, as well as type of ri.xt:..i.res. 

~imestone powder was added to the peat in 1-8~ rates 
and the cl:anges in tl:e pE of the c.ixture were observ-ed /:able 
13/. It co:..ild be clearly establisted t!:a-: ever. a low ad-:;x-
... '3 4''/ .... l' ... 1. :..<re / - :~ 0..1.. i::le s "one powder resulted i:: a co::siderable 
p~ rise, which is d~e to the poor buffer cape.city of t~e 
31.<I:..i.:::dia:: peats. ':"::e se.oe was expe!"ier.ced w~e:: s-:a~le ::a:::..;.re 
and peat were mixed. It could, however,. be proved th~: by 

applyi.."'lg low rates of limestone powder /l-2S/, the pE le~el 
of the peat + organic manure mixt:.ires can be significa::tl:• 
ir.creased /to above 7 I /:able 14/. 

6. By adding mixtures of peat, li~estone powder ar.d rock 
phosphate to the soil, unexpected results are obt~ined. It 
follows from the data i.r: Table 15 th~t the soils have sue~ a 
high buffer capacity that their pE 7alue is ~ot appreciab:y 
raised e·:en if lCC t/ha peat ere applied; t!:e sa:::e is ·;al:.d 
in case 1 t/ha limestone powder is applied. The saoe ~olds 
for the application of peat ~ limestone powder mixture. :~ese 

peat, sta8le ~a~ure and ot~er co~por.er.ts /e.g. rock phosphate/ 
car. only be ~sed to esti~ate ~~e optimuw co~pos:.tior. o~ pea:
be.sed fertilizers a::d aboi.;.t the rates a:::d ratios /t/ha/ of 
the mixtures prod~ced to be applied ir. crop prod~ction. Since 
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::·..;.r..;.r..diar: pea-::s possess a subs"'.:a!:.tia2. a:::our.t of pl9::7 n~t:-i-
er.ts, :he co=positior. of the peet-oased :ertilizers ca~ be 
chosen to satisfy the nutrient req~irements of the p:a.~ts. 

It is likely that the e.doixt:..:.re of the !.:a tango p:-.osp::--.e. :e 
to the 3uru.~dian acidic peats promotes the solubility of phos
phorus; the ~se of rock phosphate i::. peat-based ferti:izers 
is ~ustified. 7:ie other advantage of 1:atongo phospr_ate is 
tlla.t it cor..te.ins about 7.42% Cacc3, which see'.:15 to favour the 
improvement of Ca level i:". t~e soil, e.r..d i:: car.sequence, it 
pronotes the supply of Ca for the plants. In case the soils 
are limed, the rate of limestone powder applicatior.. may be 
red~ced because a paz:t of the limestone powder can be replaced 
by the Caco3 in the rock p~osphate. ~he only disadvar..tage of 
... 1,., ~· + .... • .... • . t l' "O .... ... /"P ·" l ~ "4--; vr.:.e J.J.avongo P--ospr:ave l.S l. s . ow • CO!:uen.. ·2V5 = _..:.. • .:: :-· ' 
i.e. l t of !.:S.tongo phosphate contains or..ly 112. 4 kg :? 2c5• 
:n view of this, it should be applied :ir: great amou:.:s to 
t~e soi: in order to attair.. a medi~n p~osonorus le,el. 

soils ;:-es:.;.lts in fa·;o~ra'cle 
c~e....~ges L~ their hydrophysical properties: the field capacity 
/p? 2.5/ was increased by 5-15S: the e.vailable moisture 
rar;.ge /;.;..::R./ /pP 2.5 - pF 4.2/ by 4-lz; /I1able 17/; the ori
gi:::al very high saturated hydraulic co:::ductivity:we.s moder
ated /Ta~le 18/. In these variants a greater part of water 
filtrates into, and is stored within the soil ana becomes 
available to plants. ~he evaporation and/or filtration losses 
are red~ced, which lead to ir.creasi~g water-\;,se ef:ic:ency, 
~ore stahili:ed soil moist~re regi=e, wi~~ ~:..:ch less proba-
~ility of ex:re~e sit~atic~s /surface r~~off, water-~ogg:ng, 

o·:e.:--wetting - dro'..lght se::si ttvi ty/. 
:::igher ra":es of peat app~icatior.. are :::ot recoar::ended. 

~:ot only beca:..:.se o: ecor..or::ical cor:sidera":io::s /::.::.gt costs/, 
b'lt bece:..:.se of their 1..;.nfavoL;.ra:le cor:seq...;enccs. 'In t!lese 
cases the Af,':?.. decreases, due to the increase of wilti:::g per-
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ce~tage, a~d, a considera:le amount of water filtrates to 
~~e deeper ::ori=o~s t!l.ro~gh the l~rce pores for::ed a=c::::; the 
very slowly ~oiste::::ed peat particles I filtre.tio:::: losses/. 

8. On the oasis of t~e buffer titration curves it can 
be con~luded that the application of the peat- staJle manure 
mixture for amelioration of the Kajondi soil /Ta~/ proved to 

~· 

be effective and it ce.r. be recommended in practice. 

Our i.~vestigations, perfor::ned with the specialist's ac
tive participation, converge to the conclusion that it is 
possible to produce peat-based fertilizers fro~ 3uru::::dian 
pea.ts and that these ·products a:fect t!le chemcal and physi
cal properties of the soils fayourebly. ?or the numerical 
assessment of these effects, pot culture ar.d small plot ex
periments and tests should be carried out, in addition to t~e 
co~siderations of our results and findir.gs. The ~sua: routine 
experi:J.ents are i.::s;_i,fficie::::t since 3Liru.."1dia:;, peats he.·:e spe
cial properties. A specific experi=ental proced~re s~o~ld 
t::..:_.s be developed. ~·;ow that our Institute has ar.. active part 
in the physical and chemical investigation of 3urur.dian peat 
and soil samples, we offer our continued coope.ratior- i.:1 botc 
preparing tee experimental procedure end plan a.~d in the 
analyses that might become necessary. Si~ce the specialist 
has taken part in the Burundian project fro~ its start a~d 
hes given permanent technical reports on the work, with which 
we are in agreement, we propose the specialist to carry out 
t::..e pot cultural and field scall plot experi~ents in 2,1.X:..u:di. 

-------------------------------------------
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:a"":le l. ~lace o: origin of soi:s 

Serial Sample Place of origi::. 
nu:uber 

.L Ta .3uyongwe C-JO cm 
1 /;..<nder avogado tree/ 

2 :a2 Gishubi ~,ro. l 

J Ta~ Gis oz i-I':ur.__.yange 
) /soil culti"Tated/ 

4 Ta4 
Git_anga 
/soil cul-;;ivated/ 

5 Ta:: Kaj ondi :Jo. 1 
~ I cr~a.mp de • - ,, I 

0 l.e I 

, :a,. ~asr ... irL< 0-JG c cc:: 
0 

7 :'a7 Gitanga 
/soil virgin/ 

5 :a8 Kajondi 
/soil virgin/ 

9 Ta9 
Buyongwe J0-60 cm 
/Wlder avogado tree/ 

10 :a.10 r:2shiru J0-6G cm 



'# 
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Table 2. List of peat samples 

Serial Sar:.ple ?lace of Site .::Je2th Lem/.. 
:iumber origin .f' sampJ..ing o ... 

1 =1 Kashiru Perimetre .0 0-5G 
2 m " Perimetre B 5V-10G 
3 ,~J " Perimetre D 0-50 
4 '.I5 " Perimetre D 50-100 
5 T7 II Perimetre E 0-5C 0 
I' ·:r..1 " Pe.::-imetre E 50-lOC 0 

7 .,,11 Kuruyange Perimetre A~ C-50 .;:u 8 " Pe.!"imetre . l. 50-100 
il5 

.a 
3 II Perimetre Al C-50 

10 ml7 " Perimetre A2 50-lOG 
T~? -2 11 " Perimetre bl 0-50 

12 T.::.L II Perimetre ~l 5C-100 
.::J T23 " Perimetre 0-50 r.i25 ........ 
14 " Perimetre 3.:: 50-lCO ""'2~ 
:;_5 'ii { " rerimetre c2 0-5C i29 " ?erimetre ~l 5C-1CO J..0 

·:r~l "l 17 " Perimetre c .... 0-5C 
18 ,.,,)J II Perimetre ..,.:: 5C-1CO ;35 '';'2 
13 

T37 
Gishubi Perimetre .t\. C-50 

"r !! Perimetre ' 50-lOC C:v 
c:-39 

rl. 

21 II Perimetre B ·~-5C 
22 i41 " Perimetre -::. 5C-:..cc .,,43 ..., 
23 " rerimetre ,., 

C-5C ... '5 v 
24 ·:r.,. " ?erime~re 

.., 5C-lOC T47 
'v 

25 " Perimetre 0 0-5C 
26 T49 II Perimetre J 50-lCC 
27 ~51 II Perimetre E C-50 
28 T22 II Peri metre E 5C-10G 
29 ·'7'''.) Gitanga Perimetre J... C-5G 
JG =57 " ?erimetre A 50-lOC 
31 159 ,, Perimetre B 0-50 
32 r.i61 II Perimetre .::: 50-lOC J.:t"J 
33 .TIO II Perimetre -. 0-50 ""'"5 'v 

34 T~7 II Perimetre -, 50-lOC :..., 

35 r-0 II Perimetre D 0-50 
36 i69 " ?erimetre - 50-lOG 

.771 
...I 

37 II ?erimetre E 
,--, ~r 

... ,..,3 ._,_,._, 
JS 'I' I " ?erimetre - 5c-10::: -"7~ .;:., 

39 .-1 '.J 3uyor..gwe Perimetre ' C-5C ~77 .t\. 

4C " Perimetre A 50-lCC 
41 319 II Ferimetre B C-5C 
42 -81 II Perimetre B 5G-1CC ..L' 

43 .-83 " L•rimetre ,.,, 0-5C ~85 
'.J 

44 11 Perimetre c 50-lOC 
45 .!87 :;yamuswaga -·?erimetre A G-5C 
46 :.89 II Perimetre A 50-lOC 
47 ;:,91 

" Peri metre B o .. 5c ""'9J 48 T95 
II Perimetre B 50-lOC 

49 T97 " ?erimetre c 0-50 
50 T99 " Perimetre c 50-100 
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'l'able J, The muin physical properties of the soils 

Serial Sample 
.'.jpecific Hygro- ~article size distribution, %; particle size, mm 

numlier weight scopicity o.25- o.o5- 0.02- 0.01- 0.065-by > o. 25 0.05 0.02 0.01 0.005 0.002 0.002 ' 

1 Ta 1 2. 79 1.94 12.1 36.3 12.9 6.8 2.8 5.6 23.5 
2 Ta0 

L. 
2.76 4.39 16.1 20.5 8.1 6.o 6.5 B.4 34.4 

3 'l'a 2.60 7.60 14.5 6.0 15 .. 3 16.1 12.5 lU. 9 24.7 J . 
4 Ta4 2.64 4.34 31.4 33.5 8.1 5.6 J.6 J.G 14.2 

5 Ta'? 2.63 3.18 8.9 38.) 3.6 7.6 3.6 6,8 31.2 
6 Ta6 2.54 7.10 20.2 2J.4 10.9 10.5 6.8 6. () 22.2 

7 Ta
7 2.69 4.14 8.9 32.7 7.J 1.2 3.2 6.5 40.2 

8 Ta8 2.6u J.Jo 14.1 36.7 6.o J.6 4.2 'I• G 27.8 
9 Ta 

9 
2.67 2.10 15.3 31. 4 0.9 7.J 3.2 u. J. 25.8 

10 TalO 2.62 5.JO 9.3 18.1 4.4 8.1 - 8.9 51.2 
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Table 4, The main chemical properties of the soils 

~ Humus MgI ~erial Sample pH NH
1 NO,+NU,J 1'20r K,>O Na Zn Uu 

number /lL10/ Y1 ,., .l. L.. 2 L 
/v ppm L 

-
1 'l'a 1 5 .. 9) 22 .. 87 3 .. 48 1) .. 0 20.0 )6 358 164 41 10.0 5.2 
2 Ta,> 4.98 42 .. ~ 6.52 14.4 8 r) 6 82 25 i.o 17.4 .. L • 

L 

) 'l'a.3 4.0) 91. 'f 5 12. 92 19.6 66,,0 24 184 26 24 5.0 4.2 
4 Ta

4 5 .. 26 38.62 7.,44 7.8 10.8 5 206 36 JO 1.0 3.2 
5 'ra5 , 5 .. ~) 1 26.'d7 4.92 14 .. 6 6.o 2 72 126 17 1.0 5.0 

ll 'ru 
b 

4.64 su .. 62 9.76 39.0 ).8 6 57 26 29 1.8 2.4 
7 Ta7 4 .. 77 - 4.80 15.6 4.U 4 24 14 24 1. 2 5.6 
8 •ru 

8 5.34 - 5.24 19.8 2 .. 2 3 5U 40 20 o.o 2.0 
<) 'l'u'J 5 .. 57 - 2.76 12.8 6 .. 2 7 5G 1U6 37 ).O 5.0 

10 'l'a 10 4 .. 55 - 6.12 15.0 5.4 "" )6 )6 2.2 2.6 :J • 

hemarka: 

I 

~ 

• - no determination wus possible owing to the low amount oi' sampling material 

y 1 values were not determined for samples 7-10., 

•) 

Mn 00:1 -

294. 6 0 .. 4 
52.0 o.6 
76.J 1.4 
17.4 1.8 
'{. u 1.6 

2'{.6 6.2 
5.,4 7.6 

10.u u.2 
?46.8 0.2 

<J. e 0.2 



-. 
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~able 5. Cation exchar.ge capacity of the soils 

Serial Sample Ca !lig K Na s-value T-value Basic 
ni.;.:nter satura-

meq/lCO g soil tion 7; 

1 Ta 1 4 • .35 o.63 o.56 C.09 6.03 7.03 85.77 
2 Ta 2 2.60 0.52 0.065 0.043 3.23 lC.J.3 31.58 

3 Ta3 3.10 0.52 o.33 o.c43 3.99 22.28 17 .92 

4 ·:ra4 2.10 0.52 0.29 0,,04.3 2.95 9.18 J0.19 

5 I'a- 3.60 c.52 
J 

o.065 C.04.3 4.23 7. 07 :-a !""'-

J _, • 0\...1 
,- Ta 2.10 0.52 0.032 0.049 2.70 23 • .37 11. 55 0 6 - Ta7 .3.04 0.51 3E 0,,G.32 3.58 24.46 14.60 I 

8 :=a8 2.1-: 2.1c O.C35 c.032 4.3C 22~28 19.30 

3 I'a9 J.6C 2.10 0,,035 0.15 5.9C 13.G2 31.02 
10 ·:alO 3.60 I I c.09 .3.69 44.56 8.28 

;: in traces 



' 
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'l'l:ible o. l'hysicul properties or the air-dry u.verage pen L samples 

Seriu.l Sample l'lac:e of Volume l'Ja ter Jlygroscopicity /lly/ 
· numb€r · · · · · er~giH weight retention Ll;y particle size 

g/cm3 cnpucity / 2 mm 2 mm 2-3 mm )~ 

1 1"" ~l lSuyongwe u.c2 312 14.56 15.61 15.U3 

2 '1"1' ') 
£. 

Gishulii o.G4 224 15.29 l_,.48 19.46 

3 '1''1'3' Gitunga o.68 217 13.67 16.87 17 .09 

4 T'l' 
4 

Kashiru 0.56 22U 1).50 19.06 19. '.)5 

5 'l' i'l. 
) 

Kuruyange u. 55 274 14.80 16.73 16.'{5 



·erial Sam le 
,L.1.mber P 

1 T'i'l 

'} TT2 L 

J TT J 
4 T'l' 4 
'J 'l'T 5 

- 35 -

Table 7. Chemical properties of the air-dry average peat samples 
/expressed in percentage of the air-dry matter/ 

pH Ignition Nll1 NOJ+N02 1'20~ K 0 Mg Na Zn Gu Mn 
/H20/ Y1 Y2 losses 2 

% ppm 

4. (i2 164.'J 12.0 78 .. 70 918 J7 134 723 782 144 14 .. 4 2.0 54 

4. ~~o 188.7 16.5 82.01 226 )2 66 J25 J94 47 6.2 6.o 156 

4~40 144.5 22.25 71.19 250 12 69 82 214 27 4.2 5.0 J6 

4. 27 147.ll 'l. 6 90.88 164 52 2U2 422 504 6J 6.4 6.4 76 

4.20 219.U 20.5 86.46 220 87 225 642 540 67 1.2 7.8 61 

C• 2- Total ...,u1 
s 
% 

~1~0 0.4 

BJ o.s 

139 0.5 

BJ 0,.J 

129 o.J 
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~able 8. :he total nitrogen /N/, phosphorus /?2c
5
;, 

poi:assium /K2C/, calcium /Ca/ and r:.agnesi:..<m /-.:..e,/ 
co::J.ter:~ of tee peat za:J.;les /ex;ressed 1:-~ ;er
centage of i;~e dry ma:ter/ 

Serial Samp:.e .... P2G- !\2C Ca Ii~ 
number . , 

/V 

i. c: 4 J b 7 

1 ,- 1 1.72 C.25 c.22 C.17 C.14 
2 3 1.63 C.23 0.13 l.C3 0.11 
3 5 1,79 0.18 0.12 c.c5 
4 

~ 1.76 0.23 c.16 0.22 o.cs I 

5 9 2.15 0.23 C.C7 C.CJ 
6 11 1.75 0.30 0.24 c.21 0.2J 

7 13 l 67 0.23 0.15 C.CJ 
8 15 i:6'7 0.25 c.16 c.10 C.C4 
9 17 i.6's C.25 G.15 c.c2 c.05 

10 , ,.., 1. 72 0.21 0.12 O.CJ .J..';) 

11 .... , 1 ,.,,. c.21 c.cs t_.•'v4 c: .J.. • o,o 
12 23 c.84 0.11 C.04 O.Cl 
l3 25 o.9c C.16 C.C4 c.22 G.CJ 
14 27 1.5'5 0.21 G.C7 c.29 .~ ~ i:: 

'-'•'-'..1 

15 29 1.62 0.21 0.04 c.02 
16 31 1. 79 0.18 C.04 G.C7 
17 33 1.6:1 0.21 0.01 c.16 c.05 
18 35 1. 1:2 0.18 c.c6 c.01 c.c6 
, .... 37 l.9J 0.18 o.1c o.c2 C.CJ .J,,.j 

20 • • • • • • 
21 41 1. 1:9 c.16 0.04 C.C4 o.c5 
22 • • • • • • 
23 45 1.77 c.25 0.11 c.cs 
24 47 1.86 0.21 o.cs 0.02 o.c5 
25 ' .... i.sc C.27 O.lJ C.94 c.cs '+ j 
.... I' -1 1. 5'6 (,.23 c. 2::. c.sc c.:.s .::'.o J.J.. 
27 53 1..9'3 c.25 0.06 - '"\-

I..,,;• 'vJ J•vJ 
28 55 l.6C 0.18 0.04 - .... , v.\.,,.J.. ~ ,--

'v. '-' J 

29 57 1. 5'7 G.32 c.05 C.CJ 
JG 59 1. 5'3 0.18 O.CJ 0.03 o.1c 
31 61 2.00 0.25 C.04 O.Cl 0.04 
32 63 1.72 C.27 o.os o.cs 
33 65 1.54 0.18 0.17 C.OJ 
34 67 1.4'1 0.,18 0.12 c.01 0.06 
35 69 1. 9'4 0.25 0.04 c.cs 
)6 71 1.71 0.23 0.12 0.33 0.09 
37 73 2.1) O.JO 0.05 c.02 0.04 
38 75 2. 07 0.21 0.04 O. G2 C.CJ 
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Table 8. /Con:./ 

l 2 3 4 5 r '7 ... c I 

39 77 1.77 c.23 c.29 C.04 0.09 
40 79 1.75 0.21 0.24 0.01 c.07 
41 81 1.99 0.23 0.31 0.04 o.cs 
42 83 1.65 0.16 0.21 0.09 
43 85 1. 76 0.23 0.12 O.CJ o.cs 
44 87 1.89 0.16 G.15 0.20 0.12 

45 89 1. 72 0.23 0.16 G.03 
46 91 1.68 0.21 0.11 c.03 
47 93 1.49 0.30 c.12 O.C9 
48 • • • • • • 
49 97 1. 71 0.25 0.25 C.C4 
50 99 1.61 o. 2.3 G.1.3 o.c6 

P..et:iarks: 
• = No deterr:li~ation was pos.3ible, owing to the low a.mount 

of sample material 
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'l'n. b le 9. Chemical properties of the peat samples 
/expressed in percentage of the dry mutter/ 

~erial Sample pH 1gnition NH1 N0,2+N0 2 1'20~ K2o Mg Na Zn Cu Mn ~.:04-
number /ll.,0/ losses - - -- - -

'--

~ 
ppm 

1 2 J 5 G 7 8 9 
--- - IO lI 12 IJ I~ 

1 T 1 4.32 93.09 • • 591 1050 • 160 • • • • 
2 3 5.46 92.JU 194 74.8 268 596 822 1)2 • • • )88 
J 5 4.12 8).88 174 12.6 60 176 )24 64 4.4 4.0 39.0 108 
4 7 4.46 86.62 282 44.0 176 )20 612 99 • • • 256 
5 9 3.66 91.0J 236 4.8 70 197 224 49 7.6 1.2 31.6 118 
6 11 6.oo 89.50 142 131.2 6JJ 1230 720 166 14.2 1.0 GG.6 792 

7 13 4.14 84.29 154 7 .. 6 lJ 126 108 J6 5.2 7.4 28.8 128 
8 15 I 4.6u 84.59 232 so.o 155 412 298 57 268 • • • 
9 17 4.2) U0.91 280 51.0 215 516 488 76 • • . 240 

10 19 J.96 85.42 250 11.8 12 112 96 28 6.6 4.4 25.4 132 
11 21 J.94 87 .06 242 10.2 11 120 212 44 7.G J.6 49.2 164 
12 2) J.94 88.18 170 7.6 12 152 160 42 • • • 108 
13 25 4 .. 59 82.20 250 140.0 118 435 316 74 • • • J7J 
14 27 4.76 95 .. 41 • 4.8 47 Hl2 • 51 • • • 73 
15 29 J.94 90.60 1)8 6.6 4 5'/ 114 JJ 4.2 5.2 27. 2 72 
16 Jl 3.77 89.38 288 5.U lJ 55 176 33 5.2 J.6 40.6 179 
17 JJ 4.'J9 91.20 )10 71.G 192 430 412 71 7. (J 4.6 47.6 2U8 
18 35 J.87 89.26 284 6 .. 4 11 57 258 42 9.6 8. 0 68.4 248 
19 37 3. 'l l 87.72 378 139.4 • • 356 • 12.4 4.4 110.4 424 
20 39 4.99 91.24 226 JOB.O lJ(iO 2740 798 2)6 16.2 5.0 79.4 400 
21 41 J.66 90.62 308 26.G • • 334 • 4.2 11.4 G2.8 224 
22 4) ).92 '..W. 77 290 6.4 58 6) 268 47 6.6 8.0 62.6 188 
:2) 45 4.02 68.0) 164 6.o 35 Bl 190 47 3.2 3.2 61.8 155 



Table ~ /L!out./ - :;9 -

1 2 3 4 5 6 7 0 9 lU Jl 1~ 1) 14 
-

24 T 47 3. 75 88.21 )14 11.4 16 73 268 51 5.4 8.4 74.6 256 
25 49 5.53 72.28 206 58.0 156 466 522 96 8.2 8.2 64.u 54U 
26 51 5.89 91.65 166 66.u 305 699 692 165 20.6 8.4 1)6.2 9)6 
27 53 4.04 05.66 160 13.4 38 90 286 55 8.2 9.4 6J.o 228 
28 55 ).Ul 92.94 180 12.8 10 54 324 43 • • • ))2 

29 57 3.76 82.0J 76 4.6 41 109 242 44 12.0 1.8 25.0 640 
30 59 ).'{4 89.42 192 3.4 4 63 714 47 7.6 2.6 142.0 712 
Jl 61 ).Bl 87.)6 102 5.4 15 111 2)8 69 11.u 3.4 61.6 J7G 
32 6J J.u6 81.96 120 31.2 8 llJ 258 E.l4 21.6 ~.4 71.2 2J96 
33 65 3.·15 00.16 190 21.8 31 107 216 4'1 8.o 3.G 55.0 428 
34 67 3.95 85.52 246 4.4 17 79 532 69 5.6 9.6 9().2 608 
35 69 J.60 7).64 212 7.4 53 52 282 35 14.4 4.2 69.2 1084 
36 71 4.40 90.76 278 69.8 312 720 616 102 15.0 9.4 82.8 Gl2 
37 73 3.94 75.58 204 5.B 27 H.J. 208 60 7.8 1.0 58.0 404 
)8 75 J 3.67 88.36 218 4.4 26 97 l'/ b 46 5.8 2. () 54.6 460 
39 77 ).U9 72.74 )20 56.2 43 465 624 116 25.0 8.6 112.6 1096 
40 79 J.57 75.86 322 J.6 ) 152 486 81 10.8 4.2 100~4 948 
41 81 3. 78 76.07 248 164.6 44 592 796 150 25.0 6.4 102.0 804 
42 8) 3.87 74.JJ 262 5.6 7 105 568 64 22.4 7.2 170.8 6)2 
43 85 J.61 77. '25 270 20.4 37 1'14 792 8) 21.6 4.6 20u.6 1184 
44 87 3.87 86.33 298 3.0 1 115 1056 89 1.0 4.4 27~. G Li72 
45 89 4.25 74.47 114 J.6 7 59 192 )8 J.6 5.6 72.0 232 
46 91 J.86 81.92 218 4.2 20 42 218 )8 5.4 5.6 58.4 )(HJ 
47 93 4.25 ?0.01 1U8 l'/. 2 lU 484 4GU 64 8.0 'J. 4 DU.8 404 
48 95• 
49 97 4.U3 72.04 172 4.8 37 1)0 260 49 4.2 9.4 49.2 284 
50 99 4.01 75.48 228 o.G )1 148 344 57 J.8 5.6 in. 2 )16 

Remarks: • Sample wus missing; • = No determinution ~as possible, owing to the low umount. of sample 
material. 
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Table lU, Mixtures 'Jf air-dry average peat samples and stable manure 

Serial Sample number 
l'eat and stable manure mixture Proportion 

1 K Buyongwe peat /TT1/ + stable manure /l/ 'I • 1 
Kl 

L • 

2 
11 II 1 : 1 

) K2 II II 1 : 2 
) 

4 K4 Gishubi peat /TT2/ + stable manure /I/ 2 : 1 

5 E, 
11 II 1 . 1 . 

6 K:; II II 1 : 2 
6 

7 K.l Gitanga pe&t /TT3/ + stable manure /I/ 2 : 1 

8 Ka II II • l : 1 

9 K II II 1 : 2 
I 9 

10 . K Kashiru peat /TT4/ + stable manure /I/ 2 : l 

11 1\10 II II 1 : 1 

12 Kll " 
II 1 : 2 

12 
1) K l\.uruyange peat /'l'T .. / + stable manure /I/ 2 : 1 

14 Kl) II '.) II 1 : 1 

15 Kl4 II II : 1 : 2 
15 

16 K.Ll Kashiru peat /'l"r4; + l~~ Ca.CO 
17 KL Kashiru peat /TT?/ + stable ~anure /I/ 1:1 • 1% CaCOJ 
18 K.L2 Lltable manure /I + 1% cauo3 3 
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Total nitrogen /N/, phosphorus /E~O~/, potassium 
/!\. C/, calcium /Ga/, magnesium. /~/-'a.'1.d easily 
av~ilab le r:i trogen cor:-rer:t s of m.:.x"t'..4.res of air-dr:: 
average peat sau:ples and s"table mar:~re a.~d li~e
stone powder 
/expressed in percer.tage of t~e dry ma.:ter/ 

Serial 
nut:J.ber 

l 
2 
J 
4 
5 

Sample 

2 
3 
4 
5 

Sta c le ':r'.iB.n'l.re -------------6 

2.83 
1.63 
1. 77 
l.9C 
1.94 

1.52 

C.37 
0.25 
c.30 
0.18 
0.23 

0.28 
0.15 
c.16 
c.07 
C. C7 

!.74 2.20 

~~~~~~§_£f _E~~!-~~g-~!~£1~-~~~~£~ 
7 K 1 2.15 C.82 C.98 
8 2 l.87 0.98 1.26 
9 3 1.77 1.19 l.49 

lC 
11 
12 

lJ 
14 
15 
16 
17 
18 
19 
2C 
21 

4 
5 
6 

7 
8 
9 

10 

13 
14 
15 

, ~~ 

.... '' l.6G 
1.66 
1.65 
1.64 
1. 52 
1. 77 
1.68 
1.63 
1. 72 
1. 71 
1.51 

0.76 
c.94 
1.21 
0.16 
0.96 
1. 21 

0.71 
0.98 
1. 28 
0.76 
0.96 
l. 21 

- ,.., ..... 
'-- • 'j I 

1.22 
1.6C 

0.82 
1.11 
1.55 
0.85 
1.26 
1.60 

0.85 
1.23 
1.52 

~~!~~£~~-£2~~~~E~S-1~E~~!2E~-E2~9~£ 
~2 lG. 1 1.78 0.16 C.G7 
23 2 1.65 0.94 l.C8 
24 J 1.62 1.65 2.17 

Ca 

G. 1:·2 C·.14 
C.,07 
O.OJ 

O.CJ O.lC 
O.C4 

l. 74 1.16 

C.52 C.49 
0.9:. c.62 
i. J': o. ec 
o.sc 
0.83 
l.J7 
0.22 
o.69 
1.19 
o.66 
1.12 
1.43 
0.58 
0.97 
1.16 

G.59 
1. 78 
J.lC 

C.45 
("' --1 .. :. '.JI 

o. 78 
o.4c 
0.58 
C.82 
0.48 
O. 7C 
c.sc 
0.42 
o.5a 
0.81 

C.33 
1.24 
1.54 

:::asily 
available 
x' ppr;: 

975 
174 
203 
:e1 
2

,. ~ 
0 J. 

1144 

1179 
l3C3 
l349 
723 
98: 

:129 

6J4 
864 

1104 
68C 

1024 
1125 

705 
968 

1107 

196 
954 

1JG4 



Table 12. 

Serial Sample pll 
number /IL)O/ 

'-

1 I 8.04 

2 K 1 5.81 
) ') 6.)0 '-

4 J 6.53 

5 4 6.14 
6 • ::> 6.)4 
7 6 6.86 

I 

8 7 . 5.81 
9 8 6.2G 

10 ~ 6.69 
11 10 6.21 
12 11 6.JB 
13 12 6.62 
14 1) 5.91 
15 14 6.42 
16 15 6.87 

17 KL 1 6.J 1 
18 2 6.06 
19 J ll.llB 

- 4. -
Chemical properties of the stable manure, the mixtures of pent und 
stable manure and the mixtures containing limestone powder 
/expressed in percentage of the dry matter/ 

Ignition Nll4 No
3

+N02 1>2°5 K2o Mg Nu Zn Cu 
losses 

'/u ppm 

50.8 134 292 9080 12700 1296 680 72 7.8 
63.8 702 20) 1940 4380 882 371 54 5.6 
55.9 498 2)4 3440 6600 940 580 57 G.2 
46.9 208 255 5760 10000 1208 666 62 7.2 

60.8 194 2)2 2900 6160 690 231 48 5.6 
55.J 164 249 3620 7040 8)2 364 50 G.4 
43.9 162 259 6660 10800 1006 670 60 G. C. 

56.9 280 221 2440 5100 596 178 47 6.4 
51.1 166 245 4500 7900 794 334 50 (). 6 
44.1 1J2 257 6240 9580 906 617 60 '(. 4 

68.1 164 241 4580 7220 720 )20 4'7 G.o 
59.6 156 251 5720 8260 858 473 56 (,. B 
49.8 126 251 6820 9900 1106 666 57 'f • G 

65.5 224 223 )080 5000 878 )68 49 6. ~~ 
54.2 184 24'/ 5820 8820 912 502 50 (). 4 
47.8 168 248 6880 9780 1114 669 53 L.8 

89.0 164 52 200 )80 1364 60 6 G.6 
61.7 156 259 58UO B600 1392 440 6) '{. 4 
)0.6 118 2GC> 90BO 12200 1402 670 65 r{ • fJ 

Mg 
1"'f so4-

192 12)(, 

144 72(J 
158 86L1 
182 104<J 

161 59(, 
162 72H 
182 101(, 

111 64H 
119 82'1 
120 99~' 

115 7 (JU 

119 sou 
120 10)€1 

108 6)~' 
115 76<; 
116 lOGu 

76 8) 
100 804 
129 121(, 



Ta:ile lJ. Che.:iges :..!l the pr: values of the e.ir-dry a·;erage 
peat samples mixed with limestone powder in the 
func~ion of admixt~re rates 

Serial Sample Weight ratio pH number !?eat Limestone 
powder 

1 "''Tl 100 4.62 .i. ... l 
2 /Buyongwe/ 100 1 5.25 
3 100 2 5.80 
4 100 3 6.30 
5 lCO 4 6.55 
6 100 6 8.9C 
7 100 8 9.25 . 
8 '.:T2 100 4.20 
9 /Gishubi/ 100 1 6.15 

10 lCO 2 6.BC 
11 100 3 1.20 
12 100 4 7.45 
13 100 6 10.55 
14 lOC 8 11.CO 
15 TTJ 100 4.4C 
16 /Gitanga/ 100 1 5.90 
17 100 2 6.40 
18 100 3 6.80 
19 100 4 7.40 
20 100 6 10.35 
21, 100' 8 lC.70 
22' TT 100, 4. 27 
23 4 100, 1 6.c5 
24: /Kashiru/ 100, 2 6.4C 
25' lOC 3 6.sc 
26' lCO' 4 7.4C 
27

1 100' 6 9.50 
28 100 8 9.90 
29 TT lGO, 4.20 
30 5 100, 1 5.JC 
31 /Kurtlyange/ 100, 2 5.85 
32 100 3 6.40 
33 lOC, 4 6.65 
34 100;-· 6 8. 70 
.35 100, '8 9.0C 
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:acle 14. Changes in the pE-values of the mixtures of 
air-dry average peat samples and s:able manure 
a::d licestone powder in the function of ad
:nixt:...re rates 

Serial ........ ratio Sample .1eig:i.~ 

nuc.ber .Stable .Limestone p.~ 

Peat manure powder 

~ 

~T~ 100 4.62 l. 

2 ... .-,~ 25 5.59 /3t.:.yor.gwe/ /J 
3 50 5C 6.35 
4 25 75 6.7v 
5 lOC 7.78 
6 lCC l 5.45 
7 75 25 1 6.2C 
8 5C 5C l 6.65 
a 25 .....,~ l 7.35 .; /J 

lC lOG l 8.75 
11 :T2 100 4.20 
12 /Gishubi/ 75 25 5.72 
13 5C 50 6.28 
14 25 75 6.70 
15 lOC 1 5.50 
16 75 25 l 6.2C 
17 52 5C 1 6.60 
18 25 75 l 7.10 
19 TTJ 100 4.4C 
20 /Gitanga/ 75 25 6.oo 
21 50 50 6.JO 
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 7.30 
27 .-,mm 100 4.27 1~~4 

28 /Kashiru/ 75 25 5.82 
29 50 50 6.35 
JC 25 75 6.75 
J: lCO 1 6.48 
32 75 25 1 6.6c 
JJ 50 50 1 6.75 
34 25 75 1 7.45 
35 rriT lOC 4.2C 
36 

... 5 
75 25 5.4C 

37 /Kuri..;.ye.!;.ge I 5C - 50 6.lG 
JS 25 75 6.6c 
39 lOC 1 5.JG 
40 75 25 1 5.9G 
41 50 50 1 6.50 
42 25 75 1 1.1c 



Serial 
number 

1 
2 
3 
4 
5 
6 

7 
8 
9 

lC 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
~J 

24 
25 
26 
27 
22 

29 
JC 
Jl 
32 
JJ 
34 
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ct.a.nges in the pE-val~es of the mixtures 
composed of soil, peat, limestone powder 
and rock phosphate 

Sample 

Buyongwe 
soil /Ta1/ 
and 
peat /TT1/ 

Gishubi 
soil /"ia2/ 
a:::d 
peat /~T2 / 

Soil 

JO 
JO 
JC 
JO 
JO 
)C 

JO 
JC 
JC 
JO 
JO 
JC 
JO 
JO 
JO 
JO 
JO 

JC 
JC 
• 

JO 
• 

JC 
• JC 

JO 
• 

JC 

Peat 

0.10 
0.25 
0 .. 50 
0.75 
l.CC 

0 .. 10 
0.25 
o .. 5c 
c. 75 
1.00 

0.50 

• 
c,.50 

• 
1.0C 

" 

• • 
y, -. 0.25 
JO o.5c 

" . 
JO 1 .. 0 
JO 0,.50 

g 

Lime
stone 
powder 

Rock 
phos
phate 

pr. 

? 0 

0.001 
0.0025 
0.005 
c.0075 
:,,. Cl 

C.OCl 
0.0025 
0.005 
0.0075 
c.01 
0.005 

• 

• 

• 
c.0025 
o. 005 

• 
c.oc25 
o.co5 
• 

c.01 
c.005 

5.72 
5.70 
5.55 
5.5C 
5,.45 
5.35 
5.72 
5.72 
5.72 
5.75 
5.85 
5.75 
5.70 
5.65 
5.6C 
5.6c 

o.c1 5.65 

• 

" 

• 

• 

5,.00 
4 .. 85 

• 
4.85 

• 
4.85 

• 
5 .. 15 
5.15 
• 

5.15 

" . 
5.CC 
5.lC 

• • 
5.10 

O.Cl 5.0~ 
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Table 15. /Cont./ 

J 

J5 Gisozi-Kuruyange JC 
J6 soil /:aJ/ JC 
J7 and JC 
J6 Kuruyange peat JO 
J9 /TT5/ JC 
40 JO 

41 JC 
42 JO 
4J JC 
44 JC 
45 JO 
46 JC 
47 JO 
48 JC 
49 JO 
50 ~c 

4 

0.10 
0.25 
0.5 
0.75 
l.CO 

c.10 
C.25 
c.5c 
0.75 
l.OC 

51 JO · O. 50 

52 
5J 
54 
55 
56 
57 
58 
59 
6G 
61 
62 
6J 
64 
65 
66 
67 
68 

Gitanga soil 
/:at../ a.::J.d 
Gita.nga peat 
/Tr:.J/ 

JC 
JC 
JC 
·v· _, '-' 

JC 
JC 
JC 
JO 
JC 
JC 
JO 
JO 
JC 
JO 
JC 
JC 
JC 

C.lC 
C.25 
0.5~ 
G.75 
l.OC 

0.10 
0.25 
c.5c 
C.75 

C .. 5 

5 

c.cc1 
c.co25 
c.ccs 
o.cc75 
c.01 
c.001 
o.oc25 
0.005 
o.oc75 
o.c1 

0.001 
o.co25 
o. 0(;5 
o.oc75 
0.01 
G.CCl 
c.0025 
0.005 
o.oc75 
G.Cl 
r ..... i,....,.,... 
'-'•vv? 

~ 

i 

4.55 
4.55 
4.55 
4 .. 55 
4 .. 50 
4.50 
4.62 
4.62 
4.65 
4.7~ 
4.75 
4.55 
4.58 
4.68 
4.66 
4. IC 

c.01 4.65 

5. 05 
5. 05 
5. C·5 
5.,c2 
5.c2 
4.95 
5.15 
5.J5 
5.J5 
5.4C 
5.40 
5.15 
5.20 
5.22 
5.JC 
5.J5 
5.42 
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/Cor.t./ 

.L 2 3 4 5 6 

69 Kajondi soil /Ta5; JC 
70 and JO 0.10 
71 Gishubi peat /TT21 JC 0.25 
72 JO o.sc 
7J JO 0.75 
74 JC 1. 0 

75 JO o.oc1 
76 JC 0.0025 
77· JO 0.005 
78 JC 0.0075 
79 JO 0.01 

80 JC G.10 0.001 
81 JO . 0.25 0.0025 
82 JO 0.50 o.oc5 
SJ JO 0.75 0.0075 
84 JC 1.0 0.01 

85 JC 0.5 c.005 c. :::. 

86 Kashiru soil /Ta6/ JC 
87 and JC 0.10 
88 Kashiru peat /TT4/ JO 0.25 
89 }~ 0.50 
90 JO 0.75 
91 JO l.C 

92 JC 0.001 
9J JO o.oc25 
94 JC 0.005 
95 JO c.0075 
96 JO O.Cl 

97 JC C.lC o.0c1 
98 JO 0.25 o. OC25 
39 JO C.5 0.005 

100 JC 0.75 c.oc75 
101 JC 1.0 0~01 

1C2 JC C.5 Coi0C5 ' r·~ 
..,I.\,,; ... 

Hemarks: ~o determination was possible owing to the 
ow amount of sample material. 

7 

5.45 
5.JO 
5.25 
5. 2C 
5.2C 
5. 2': 
5.45 
5.50 
5.55 
5.55 
5.55 
5.25 
5.25 
5.Jc 
5.30 
5.35 
5.30 

5.c2 
5.02 
5.02 
5.co 
4.95 
4.95 
5.02 
5.02 
5.10 
5.10 
5.1c 
5.c2 
- r-? • _,'.) 
5.10 
5.12 
5.15 
5.05 
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--- - ___ ......, .. -v --

~er:.e.: Soil sanp.Le 

J 
4 

J 
6 

, -
l.2 

i "?, _ _, 
, . 
,;_4 , ~ 

17 
18 
19 

i':ajor..di /'ia,../ 
J 

Soil 

JC 
JC 
JC 
JC 

JC 
JC 
JC 
JC 
-;r 
.,.1\., 

JC 
JC 
3.--· 

JC 
JC 
J·: 
-:ir ,_, -

JC 
JC 
JC 
JC 

·.--,:·...:es c : -: l: e s o :. :. 
::.=es~o~e ;c~=e= 

=.i'.':".es":;o::.e 
;iowC.er 

~ 

-. ..... : -
c.c.:; 

._. - .,,I 

\.. • L 

:.2 

'- • . _,J 
' , 
\_, • .!.. 

:.:.2 

-. -
-. --
:: • = 5 

p:. 

5.85 
f.4= 

• c. '. ..... 

- '~ J. ~\ .... 
C:: := r ,, . ._,.._ 

6.)C 
::.. ,:ii:: 
....... >....J..,) 

-. '~ 
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!able 17. Data of moisture retention /pF/ curves 

··rial I'ar- Bulk 'l'otu l Moisture content in volume percentage at pl•' 
tmberI tic le den- poros- -~Nm 

den- sity ity () 0.4 1.0 1.5 2. () 2.3 ~. rl 3. '1 4 • ~~ (,. 2 pP 2.'.1-
sity 

g/cmj 
vol.'..·1 -pP 4.; 

1 2.68 0.98 G3.4 63.2 60.6 59.1 57.7 54.3 50.0 43.B 21!. 2 H.8 3.7 32.0 
. ) 2.50 o.us 64.8 64.6 62.J 60.7 59.4 57.6 54.1 46.9 22.9 l~i. 2 4.5 36.o 
J 2.31 0.04 63.G 63.7 61.4 50.7 56.1 53.3 49.2 39.G 24.7 lfl.l 5.5 30.6 
4 1.95 0.73 62.e 56.7 54.5 51..3 48.3 44.5 40.0 34.5 26.2 l'J.4 6.1 18.1 
1- 2.69 o. 1)6 64.3 64.8 62.1 60.5 58.5 52.0 45.0 32.6 20.3 14.1 4.5 24.2 ) 

G 2.51 0.91 63.7 64.4 63.1 61.2 59.6 57.5 53.4 41.1 21.7 Ei.6 5.1 JJ.O 
7 2.JJ 0.05 6).5 65.5 64.2 61.5 5B.7 54.5 50.6 42.1 23.J 1(). 8 6.2 30.0 
u 1.97 o.7G 61. 4 61.5 Go.o 57.6 55.3 50.5 47.1 40.9 28.9 21.? 6.3 22.5 
'} 2. 76 0.93 66.3 62.6 60.7 58.4 56.o 49.B 41.) 34.8 25.B 18.1 4.7 18.7 

l l\ 2.5? o.s1 66.1 6J.7 62.) 60.9 59.6 58.0 55.0 45.4 27.5 20.0 5.1 J0.4 
Ll 2.38 o.81 65.9 66.0 64.6 63.5 61.9 58.7 ·56. 9 50.8 30.0 21.J 5.5 31.7 
l2 2.00 0.73 63.5 69.5 69.0 67.2 64.9 61.5 58.6 53.4 35.7 25.4 6.2 30.9 
l3 2.79 1.18 57.7 52.0 50.6 47.6 46.2 43.l 38.6 33.2 21.2 14.0 2 .. 7 22.1 
l4 2.60 0.77 70.3 67.B 67.0 65.4 64.5 62.l 60.4 54. 9 35.2 ~~J. ;: 6.2 34.2 
~ [" 
' ) 2.54 0.76 70.0 69.8 67.5 65.2 64.0 61. r5 57.6 51.9 26.9 l'f. 4 5.9 37.7 

i·'or soil and pent variants see Taole J.!~. 
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=:a":le :ydra~lic conductivity of the soi:s st:...;.died 

/K. = cr:./day/ 

Serial Variant Saturated hydraulic 
number Soil Peat conductivity /K/ 

/range/, cm/day 

1 Ta8 100% 130-15C 

2 Ta8 9o;; TT 2 10;~ 120-148 

3 Ta8 
so;; TT 2 2o;~ 110-125 

4 Ta 60% TT2 
4()5; 60- 1C 

8 

5 Ta7 100% 130-140 

6 Ta7 90% TT le% 115-130 
4 

7 Ta? 80% rrim 205~ 110-120 .... ~4 
8 Ta7 

6~; TT4 4C% 80-lGO 

9 Ta2 loo;; 110-l2C 

10 Ta2 90% TT1 10% 6C1
- 7C 

11 Ta2 80% TT1 20% 30- 40 

12 Ta2 60% TT1 40% 25- 30 

13 :ra 1 100% 10- 15 

14 Ta3 
loo;; 20- 25 

15 Ta6 100% 140-160 



:eri11l Vuriunt .L.lmlle r 

l Eajornii ~oil 
/'l'u I 5 
Gi:Jhulli peat 
/'1"11.)/ 

J :..itu.Lle lllUl1Ul'e 

·1 :;oil-1peul1 
-r lllUl lUl:'l' 

- ~l • 

1l1able l<). 1l1he titration values of the soil, peat, manure urnl 

their mixture 

meq IICl/10 g soil meq NuOII/10 g soil 

1.0 0.1 0.5 0.3 0.1 o.u o. 0 0.05 0.15 0.25 

J.J80 J.59U J.770 J.90J 4.49U 5.08 5.124 5.440 5.975 G.2q5 

J.5J5 J.6G5 J.75J J.855 4.025 4.150 4.168 4.275 4.405 4.475 

7 .GH3 '/.'{85 7.91~) 7.990 8.028 8.108 8.089 u.125 H.160 U.2)U 

3.505 J. 7 ~)U 4 • (;l)U 5.040 5.650 5.9<J4 5.946 6.190 G.4~0 G.650 

, 

o.j5 0.5 

6.430 6.667 

4.550 4.700 

6.860 7.050 



~· . , ··Jr..e::-.:.ca"'" 
composit:.on 

Ca·: 

Ca·::3 
·- r •. a2~ 

tc2c 
P205 

the :.:osso area 

: • 13 

C .. 54 
c.c6 

39 .. 9C 
29.2C 

c.1c 
C.15 

.,.. . , 
~ .. i::: era ~ s 

Calcite 

Portlandite 3~.c 

8-oethit 
~.,,ar+z_...·i;-:..: I ~....... "' , .. "'t._ ._.. __ 3 2.l 
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:::e.ble 21. .:U:alysis of rock-phosp~ate f roc "~e 
•• + - r ... a vOI'le:,O a.rea 

Cherr:ica 1 
composition 

HCl-:..nsoluble 
part 
~oisture content 

?2C5 
SiC 2 
Caco

3 
:.:g 
?e 

39.47 
1.39 

11.24 
2c.c6 
7.42 
C.7C 

ll.5C 



Figure 1a. pF-curves. 
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Figure 1 b. pF - curves. 
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•Figure 1c. pF - curves. 1 
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Figure 1d. pF-curves. 
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Figure 1 f. pF- curves. 
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Figure 1g. pF-curves. 
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Figur~ 2. The titration curves 

1. ---- To 5 Kojondi soil 

2. ·-······ TT2 Gishubi peat 
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Chemical a::.d Ptysical ~eterminatio~s of 
the Soils and Peats 

~rmination of N, P, K, Ca, We 

~easure: 1 g air-dry material /peat, stable manure mixture/ 
~ecom~osition: 10 cm3 n2so4 + required amount of JO~ 2202 

in Kjeldahl test-tube. 
Fill-up: to 110 cm3• 

Jetertni..."'lation of nitrogen 

Titration with potassium-hypo?~omite, with ~ead-stop end
point indication. 

Standard solution made of: analytical purity /:~4/ 2 so4/. 
The determination was made in the range of solution concen

tration containing o. 1 - 1. 2 mg i;. 

Determination of phosphorus 

?reduction of molybdenum-blue colour reaction with ammonium
molybdenate and eiconogen, followed by photometric mea
surement at a wave-·length of 600 nm. 

Standard solution made of: analytical purity KE2:o4 and ana
lytical purity KCl as specified by Sorensen. 

:.:easuring interval: 0.2 - 6. 5 mg P/L. 

~ete.rmication of potassium 

hleasurement performed by flame ·photometric method at 766.65 
nm wave-:ength by means of an atomic atsorptior. spectro
photometer in eruissive operation. 

3ta.::.dard solution ma.de of: the· same as the o::::~e specified u.."'lder 
the determination of P. 

keasurement interval: 1.5 - 16.5 llJ;j K/L. 
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Determ.::..~ation of calciuw 

:.~eas'-'.rement: with flame photometer by tl:e emissi ve me~!lod. 
Standard solution made of: calcium standard so"l.ution :i:itrisol, 

IUERCK 

Concer.tration range of measurement: 1.0 - 20.0 mg Ca/L. 

~etermination of magnesi~m 

~easurement: by atomic absorption spectrophotometer 
Standard solution made of: W..agnesium-Standardlosung ~itrisol, 

MERC:L~. 

Concentration range of measurement: 0.1 - 1.5 mg Mg/L. 

DeterminatiGn ot humic acid 

Start-up measure: air-dry peat equivalent to 1.0 g dry matter. 
S'b...a.ke-out solution: 50 cm3, 0.1 mol i;aOH/L. 
P1·eperation of extraction: the 50 cm) 0.1 mol/L leve: !TaOH 

solution is poured over the peat to be analysed, then 
it is left to rest for 16 hours and after this period 
it is s!la.ken through 8 hou.rs on a circular shaker machi.~e. 
~he suspension is centrifuged after this shaking process. 
The supernatant part is poured into e cooking cup, c.01 
mol/L level ~aO~ solution is added to the sediment and 
stirred up and then poured into the solution in the cup. 
This operation is repeated until the supernatant solu
tion turns i.!:lto a light colour. The solution collected 
in the cooking cup is made acidic with 2. 5 mol r::23o 4;:. 
The separated humic acids are then centrifuged /th.rougn 
sevP.ral stages/ in a glass centrif~gation tube that has 
been previously weighed ori an analytical scale. ~ne sedi
ment is then dried up to permanent weight at 1C5 °c. 
After cooling in exsiccatur, its weight is determined. 
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::::;etermination of hydrolysa"::;le 1: 

2C..C g air-dry ma."eria::.. is meas~ed i~to a 25C·-J...;C c::-.3 test 
tube; C.25 mol E2.so4/L is added in lCO cm3 quantity, t::e 
liquid is then strongly shaken through 3 minutes then is left 
to rest overnight. !'he next day it is screened i..'1.to a lOC ct'.13 

test-tube. 0.5 g reductive mixture /1 part Fe powder + 9 parts 
Zn powder/ is added to 50 cmJ of the screened material, it is 
then heated to boiling and to the complete dissolution of t~e 
mixture. In the meantime, the test tube should be covered witn 
a funnel •. liter cooling, 5 cm3 965; :n2 so4 are added and tee 
liquid is then made ·to vaporize over e:.ectric oven u.~til w~ite 
steam appears and the liquij turns brown in colour. 2.5 cm3 
:.o;~ potassium-bicromate solutior.. are then admixed and the ma

terial is boiled for 10 mii.ute~ until the solution takes or. 
a green colour. Jurir..g boiling, the liq1..:.id is covered wi tr: a 
fu:-.. nel. After coolir..g, the solution is washed tt..rough i:l a 
water vapour distilling device, then made alkaline by adding 
2C cm3 5o;; lJaOE so:ution. Subsequently, the ~;-n3 is distil:.ed 
into 20 cm3 2% boric acid solution. The end-point indicatio~ 
cf titration is performed by means of metny:-red-methylene
-blue indicator. The titrating acid is: o.c5 mol H2 sc4;~. 

Aqueous EH 

5 g material+ 12.5 cm3 boiled-out a!ld coo:ed dowr. distilled 
water. 

i.:easurement: by digital pH gauge and combined glass eiec trode. 

Jetermination of tctai orgaLic materia~ 

?or soils: 1 g air-dry soil + 10 cm3 1/6 mol/L potassiuc
bicromate + 20 cm3 965~ H2so4 is mixed, after coo:.ing, 
with lCC cm3 distilled water, then stirred and left to 
settle u.~til the next day. The next day, a iittle amount 
is carefully removed from the pure part of the liquid 
and is subjected to measurement with spectrophotometer 
at 590 nm wave-length. 

---------------------
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Preparation of standard solution: from analytical purity. 
gl'..:.ccse. 

~easuriI:g interval: orga.~ic "Clatter cor.tent, ca:.-
culated in terms of soil. 

!~~!~i-Ei!!~!~~: :he method of determination is identical 
with the one for soils, except for: 0.5 g air-dry pe'lt 
+ 20 cm3 1/6 mol/L potassium-bicrot:late + 40 cmJ 96~ 
~so4 + 200 cmJ distilled water. 

t:easuring range: 0.4 - 2.0% organic matter =or peat and for 
mixtl.4.re in calculation. 

rreparaticn of filtrate: by Egner-2iehm-Jomi.ngo 
5.0 g air-dry material is placed into shaker bottle from 
which lOC cm3 AL solution is made /which at:.ounts to G.l 
t:.ol/L am;::lonium-lactate and to c,,4 mol/L acetic acid, 
pE = J,,7/. The oixtl.4.re is ther. shake~ on the sha~er r.ia.

chine for 2 hours at a tempera.t:.:.re of 2.:= :!: 2 °c a:::d with 
, +. . ' 35 4C/ . rn· - ,.. v r d ·-revo ... -..;. ... ion ni..:..:oer - min. ·~.'.'~e r 2u5-, .r.2 J- an .. a coli-

tent of the solution is determined after screening,, 

Jetermination of ammonium-lactate /AJ.,/ soluble r2 0~ 

The determination is performed oy flow-system photometer, 
from wartied up solution /to 90°c; with "molybdenum-blue" re
action, and after reductio~ with ascorbic acid. The photo
metric measurement is ma.de at 660 nm wave-length. 
The star.dard solution is made of: a.~alytical purity !J14Pc4 

after Sorensen. 
Range of concentration: l.C .,. 25.C mg P2o

5
;1 •. 
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Jetermination of at::c:::J.or:iu:i-lactate /.;.L/ soluble rc2c 

:his is perfo.r:::J.ed by the emissive method with flame pnoto
meter. 

Concentration ra..--.ge: 1.0 - 25.0 mg K2:.;/L. 
Standard solution is made of: analytical purity r32Pc4 + KC:l 

as specified by Sorensen /with the same standard as for 

?:2°51• 
Sensing: at the wave-length of 77C nm. 

Determination of ammonium-:.actate /AI.,/ soiuble :;a 

:his is also pe=formed by the emissive method, with flame 
photometer. 

Concentration range: l.O -·25.(; mg I:a/L. 
Standard solution made of: analytical purity l:aCl. 
Sensing: at 590 nm wave-length. 

Determination of K:l-soluble 

Preparation of KCl extraction 
20.G g air-dry caterial is placed into shaker bottle and t:i.en 

50 cm3 ~ mol KCl/L solution is po•.tred or.to it. :his is 
then scaken for an hour in a t:'.B.I'lr..er as described for the 
.AL solution. 

:ete.rmination of KCl-solu'ble 1.r-.:4-1; 

:l:is determination is conducted by using tlle "i.-:dopi::.e:iol-
biue" reaction. 

?hotometric measurement: at 640 nc wave-length. 
,., t • . 2 0 2 0 0 . •n·+ r· voncen rai.1.0n ra:::ge: • - • mg i1h4- ;. 

Standard soll4tion made of: analytical purity NH4c1. 

-
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Jetermir:atio:r: of r:Cl-solub:::..e 

:t:e determi!:.atior. is performed by way of t!:e "Griess-Ilosvay" 
reaction. 

r~otometric measurement: at 520 nm wave-le~th. 
Cone en tration ra...""lge: 2. O - 20. O mg rw3+1:02-N mg/i.. 

s~a:r:dard solution made of: analytical purity F~;o3 • 

Jetermination is conducted turbidimetrically. 
Photometric measurement: at 540 nm wave-ler:gt~. 
Concentration rar.ge: t2.c - 20.0 sc4-s mg/L. 
Standard dolu.tion made of: .ana;.ytical purity /l:ri4/ 2so 4• 

Dete!""'...u.ir..a.tion of KCl-soluble ii:g 

Jete.ri::J.ination is ffiade by atomic absorption spectrop!:oto~eter. 
Absorption ~eas~re~ent: 285, 2 nm wa•e-ler.gth. 
Concentratior. ra.r.ge: 20-l6C mg I.~g/1. 

Jetermir..a.tion of :J':'A-soluble :.:r., Zr:, Ci.l. 

Preoaration of extraction: 
25.C g air-dry material is placed into shaker bottle. 5C cm3 

shaker so hit ion /O. 05 mol/L EJTA and 0.1 mol/1 KCl specific/ 
is poured onto this, - extractior. is then perfo.ri::J.ed relative 
to the AL-: soil extract. 

Jetermination of .:DTA-sol:..i.ble T.:r. 

This determination is msde by means of atomic absorption 
spectrophotome:8r. 

Absorption: measurement: :279. 5 ~Pm wave-length. 
Concentration range: 2.5 - 60 mg Mn/L. 
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~eterm~~ation of ZJ~A-soluble :u 

Jeterminatior. is made wi~h a:omic absorption spectrophoto

meter. 
Absorption measurement: at the )24.7 nm wave-:ength. 

Concentration range: 0.25 - 6.o mg Cu/L. 

~etermination of EJTA-soluble :n 

:his determination is made with atomic absorption spectro

photometer. 
Absorption measurement: at the 21).8 nm wave-length. 
Concentration range: 2.25 - 6.C mg Zn/l..i. 

Deter:ni.."lation of ammQnium-lactate /;.:;.,/ sol~b:e Ca 
. 

Jeterminat:.on is carried out with atomic absorption spectro-

p:1.otometer. 
Absorption measurement: at t~e 422.7 nm wave-lengt~. 
Concentration ra~ge: 2.5 - JC.C mg Ca/:. 
Sta:ldard solutionis made of: :rem the standard solution of 

the British BJH Firm. 

Deter.nir.ation of or anic matter combus:ion losses for eat 

I'he air-dry material is kept i.."1 muffle furnace at ?OG 
0 c for 

three hours, then cooled down to 100 °c. The ~.aterial in the 
recipient is further cooled at room temperat".Lre in an exsic
cator with Cac12• Its bulk is filled back into a measuring 

recipient i.."1 the end. 

Determi~ation of hydrolyti~ acidity /yi - value/ 

:he acidic-type soil is mixed with s~lt sol~tion t~at is 
. d ., t . ., - d . ., I c / 0 .. (' I .. r I r-i· ... , r.y ro:..y 1.Ca.1..:.y ecomposao.Le n a vn3...,oo2 • .:-.2v • ..i..::..e me "'a ... 
cations of the salt are bound-by the soil, :wcil~ a weak acid 
is formed in the solution from the anion of the.saLt. ~his 

weak acid is difficult to dissociate. ~he hydrolytic acidity 
/y

1 
- value/ is ca:cu:ated from the re:eased acid bulk which 
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is deterrr.ined by alkalotic titration /i.n t~e prese:::ce of 
p!':er.oph"';r..ale:i:: indicator witr.. o.:. r: r:ao:: ::eas:..:.re sol:..;."';io:: "to 

pale pi....."'1.k colour/. 
~he y

1
-value indicates the acidity of 50 g soil. 

Determination of exchange acidity /y2-val~e/ 
~ce soil is mixed with neutrally dissociating n KCl solution, 

and the amount of H+-ions dissolved is measured th.rough 

titration with O.l n NaOE. 
By multiplying the ml-s of the 1;acH measuring solution /C. l 

n :;aoE/ used in titrating the n KCl soil extraction 
equivalent to sq ml soil /20 g/ by 2.5, one obtains the 
y

2
-value featuring the exchange acidity of the soil. . ~ 

Determination of excha::geable catior.s 

excl1a."'1.geab ::.e cations are deter.nil:ed by '.:lea:::s of a:: 

acetate solution of pii 7. :he sodium a::id potassiuo concen
trations of the extraction are deterwi.."'1.ed by flame photo
metry, whereas those of calcium and ma.g:lesiuo io:::s are de

termined complexometrically. 
:::he sum of the metal cations expressed in te.r:-.s of meq/lGC 

g soil is the s-value. 

Complete chemical analysis 

:he heated soil ~s extracted at 800-9CO 0 c in plati::ium recipi
ents with a mixture of K2so3-~;a2 co3 in ratio 1: 6. Si.;.bsequent 
to neutralizatiop by hydrochloric acid and to multiple pan
ning, Si0

2 
is separated, which is determined gravimetrically. 

:::he a:;-iount of R2()
3 

and the sulifnate center.:'; are also deter
mined gravir::.etrically from tr.~ distillate. J:he content IDf iron, 
mange.::ese, calci~m ar.d magne:sium are de"tertr.i:i.ed ':y atomic 
spectral photometry, while thB.t of phosphoric acid /~2 C~/ is 

. . ' determined by th.e colorimetr.ic method. ':'he amoWlt of A12c3 
is determined by taking the difference of the amounts of R2o3 
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ana iron content /?e2c3/. 
Sodium /I:a2c; and potassium /i:~2c; are extracted by meB.!'ls of 
Cacc

3
-rm4 Cl. Jetermir.a tion is made by f::.a:::e photometry. 

Dete.rmination of the mecha.."lical composition of soil 

An aooW'lt of 25 g is measured from the soil sifted through 
2 mm mesh-size sieve; 0.5 n sodium-phosphate sol~tion is then 
admixed. The suspensions are then washed into a sr.aker reci
pient with the help of distilled water. ~he material is wash
ed into lOCO ml volume recipient. The susper .. sions are ther. 
shaken over 6-10 hours. 
After shakil:g, the material is put into a calibrated, lGCO . 
ml cylindrical recipient through 0.25 mm mesh-size sieve, and 
t:ie recipient is filled L'.P ·wi_th distilled water to the mark. 
~he following fractions are removed from pre-calculated depths 
by raee.ns of an '1:.itoca.tic pipette; 
>C.25 ram, o.25-C.C5 mm, O.C5-C.02 mm, 0.02-0.0l mr::, O.Cl

-0.,,:jC m:::i, v.GC5-C.02 mm, <G.002 mm. 

Jetermine.tion of soil l:ygroscopicity /hy/ 

5-10 g air-dry soil is measured into a calibrated recipier.t. 
-:;:ese are then p:.aced onto the porcei.aine plate of an exsic
cator. 
CaC126H2C is then put into the lower part of the ex.siccntor. 
':rhe exsiccator is then covered a."1.d left to rest for 42 hours. 
After this period, the samples are measured, then dried out 
in drying chamber at 105 °c a."ld measured again. ~ne differe~ce 
between the last two measures provides the soil moisture con
tent corresponding to the hygrqscopicity of the soil. 
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Jetermination of total sulphur /S/ - from neat 

The peat sample, along with ~schka-mixture, io bur.lt in an 
oxidative atmosFhere, the sulphate thus fo.r::ied is removed 
by dissolvir:g, the sulphate ions are precipitated in the 
form of barium-sulphate /Da.so4; and their cass is determir.ed. 

Jetermi.nation of the p? curve 

::ater ret-ention /p?/ curves of soils and soil-peat mixtures 
were determined in Varallyay sand- and kaolin-boxes within 
the low suction rar1ge /p? 0 - pF 2. 7 I; and in pressure-mem
brar:e apparatus within the high suction range /p"I· 3. 4 - pl:" 
4.2/. p? 6.2 was calaulated from t~e hygroscopic mcistu.re 

content /hy/. ~ 

Satura'~ed hydraulic conductivity /i:: = cm/day/ was determined 
or: disturbed soil /and soil-peat mixture/ samples, in the 
laboratory, by falling-tead method. 
3otn pF·-curves a:;J.d K vali.les were ~ea.sured i.'1 two replicates, 

/parallels/. 

Jetermination of the buffer titration curves 

.~ series of suspensions was prepared using 10 g soil and 5C 
ml acid/base, containing the different. amounts of hydroni11m/ 
/hydroxid ior.s. The concentrations applied were: o meq and 
c.1 meq, 0.3 meq, 0.5 meq, 0.7 meq, 1.0 meq iiCl a~d 0.05 meq, 
0.15 meq, 0.25 meq, 0.35 meq, 0.50 oeq NaOE per lC g soil. 
:he traditional 1:2.5 soil:solution ratio was followed. The 
suspensions were end over end shaken for 6 hours, then they 
were left to rest overnight. The next day they were shaken 
for 3 hours again. The suspensions were centrifJ.ged at 350C
-4CC:: revolutions per minute for 15-2G minutes. '.::he pii was 
::ieasured in the supernatant liquid at 25 °c. '.:he sc:..l and t~e 
solution were in equilibrium for about 24 hours. 




