G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/




28 425

O

iz
i

e
e e

[\
On

I




REGTRICTED DF/ID/SER.A /498
2 February 198k
English

.bLLV 5 41 \ia\ 1

PRODUCTICON A2 USE OF FEAT-BASED FERTILIZER \J

SI/BDLI/78/801 E—

3URUNCI

and fertilizers based on peat =ni -he

technology for their producti-n. *

Technical report: OCrganic materials, soil amendments
av 3

frepared for the Governmon* of Burundi
by the United lations Industrial Zevelorment Crganization,

acting as executing agency for theo United lati-ns levelopment Programr~

Based cn the work ¢ *: ;- nc Tat:

expert in the production of pe=--vaced fertilizers

United Nations Trndustrial Develorment Orpanization

Vienna

1S an %'\Off‘c...,z Translaticn
*  "his Adncument A rejrodiuced withont formal editing.




The republic of Bururndi aisposes oif lerge peat resevves
/ebout 500 mi. iion toms/ represernting 3n enorccus treesure
erong the raw materizl resources of the countrye. Psat is explci-
ted on several sites, the wost inmportant are: Kashiru-Ijende,
Gishubi-latzne, Kuruyenge-Eicsozi anc Buyungwe.

Txploitetion hes low procuctivity bacsause it is mainly
cerried out by hend power or it is partly mechanized. Due to
up-to-dzte tecknology in Gishubi-ilatzna, pezt exploitetion is
gcing on systematicelly and on higk techrical level. The grea-
test pert cf th:s obteined peat is used as fuel, for industrizl
ané nousehcld purposes as well as for producing therzoclectric
energy; only & small part is epplied in agriculture, primarily
for the improvement of soils which are, in Burundi, poor in
orcanic metter eznd Lave lov adscrpticn ceapzcitye. The coils éare

J

generslly ecicic /pK 4.1 - 6.5/ and need to be limec; lime
/4=5 kg/t'/ is often mixed with pest. On the ISLBU-Kisczi e.pe~
rimentzl station t.z coxmposting of peat with cow menure, lire
end raw phosthate is car-ied out by hand povere. The odteined
product 1is of very good quelity /2.5 = 3 % N, O = 0.6 % P2C5
and 1.5 = 2.0 % KEC/ end is applied in the experiments zs well
as or the neighbouring coffeey tra and bznana pleaptations.

The study by Ee.H. Rizherd on the exploitation of Burundi
peats, and that by F. Penningsfeld deeling with peats and scils
prcvide data as to the exploitation and rationsl use of thie
me ‘eriale. In addition to these very; important reports, however,
a better knowledge of Burund.. peats is nceded to decide on the
possibilities of the application cn the besis of their quslitye.
Fresent werk has the aim to give a goide concerning the tzchno-
logy of large-scale procduction of different peat based organice
ezencmonte, mzterials eand preparetions as viell,

As snown by the chemical and physicezl snalyses carried
out end compared with the internctional standard, the peats &are
of madium quality owing to their ash end iow nutrient contente
as well as low water retention capacitye. The peats can he rasnged




into II and III clesses &nd kKeeplag thies in view should the
methods of their use and the needed technology be selected.
Adhering to the techanological prescription and adding different
materials as lime, raw phosphate, organic composts, etc. to

the II and III cless peat, good quality and widely applicable
organic amendments can be produced. These are soil ameliorants,
good quality composts for the fertilization of coffee,tea,bsnana
plantations, mulches, s0il conditioners for the use in horti-
and floriculture and afforeststion, etce.

The sbove-listsd materials are required msirly for
inland consumption, but the poseibility of exporting some pro—
ducts of special compoeition is dot excluded. Thus, for iastance,
the mixture of selected I and II class prat and vermisculite
could be gddeda as conditioning material to sendy and gsrden
soilse.

As for the minersls fcund in Burundi, thorough studies
have to be carried out on their applicability in agriculture,
especially as supplements to organic'amendments on peat base.
Sites of rock phosphate, vermiculita, mica and feldpesths should
be explored for exploifetion and processing.

The examinastion of peat sites is necessary to select
and qualify the most suitable material for technological pro-
cessing. This selection will show the quantitative distribution
of I class peats and those of low quality according to the diffe-
rent regions. These examinations could be regularly carried out
by iISABU to ensure that pests of suiteble quelity are processed
for obtaining final products of standard compositione.

The production of the smendments of paat base mentioned
ip the report requires certain technical level. These prepara~
tions cannot be produced by hand power or simple mixing of low
productivity, as the obtained materials should have constant
composition and quality; all these need large-scale technology.
For this purpose the "Sopron-Peat technology is advisable, the
max. anaual production capacity of which is 250 thousand tons.
Naturally a plent of lower capacity /6+.g+ 50 thousand t/year/




may &8lso be established, which, &5 pilot plant, could master

the operation of large-scale technology ané produce different
sssortments from the selected peéts. The products of the pilot
plant would sstisfy inlend demands or offer export possibilities.

Por the setting up of the pilot plant at the peat bog of
Kashiru-Ijenéz may be taker into copsideration from the aspect
of the quality of peat and acessability of the plaat by roed.

It would be practical to set up the pilot plent on a
central site of ONATOUR wnere the infrastructure /ro.ds, elec-
tricity/ is suitable and to which the basic materials /peat,
compost, lime, raw phosphate etc./ can easily be transported.
These central premises should be situated in the vicinity of
“those agricultural areas where the final product will be utilizec

The ISABU-Eisozi experimental station may also be taken
into account insofar as the transportation of psat and of its
final products can be solved. In that case ISABU would carry
out the examinatior of the peat and of the fianal product. 4
further advantage of establishing a pilot plant at this placs
wculd be that the peat based organic materials could be utili-
zed on areas which ISABU has previously examined and designated
for rurel development.

Already in 1984 occasion should be created ip the ISABU
laboratory for the preliminary selection of the producé assorte
ment according to the technology, for the qualification of the -
preparations and their testing in pot experiments following the
expert?s directives.

The establishment of the pilot plant could be supported
by the UNIDO and similerly the UNIDO mey organize in Spring
1984 the visit of the ONATOUR and ISABU leaders ia Hungary and
following this the traiaing of 3 to 4 techLrical employsss in
this country.

The expert consulted with Mr. Ernst Zachmann, prnject
ranager of the UNIDO /Bujumbura/ and with Mr.Luigi Spineto,
cxpert of CPI /Centre de Promotion Industrielle,Bujumbura/,
who consldered the introduction of largeé scale technology to
be Gesirsble and realizeble in Burundi. | |
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Ii. Iotroéuction

In the past only fermyard manure was considired as the
only source of orgenic material in fertilization. In our modern
economy, the function and demande of fertilizztion and the sour-
ce of .organic materials have changed. Formerly, manuring bad
the unigue role of nutrient supply, nowadays, soil pbysics, wa=-
ter management znd environmental protection have become dominant
as well. Iustead of farmyard manure liquiéd manure is obtaiaed
from up-to-date livestock keeping, the utilization of which is
of primary interest. Feat was found to be a new source of orga- l
pic material and is applied in plant nutrition as a supplement
with mineral fertilizers or as carrier for ligquid manures. Inp- d
dustrial epnd agricultural wastes, sewage sludge etc. are further
sources of crganic meterials, but their use is liImited by tight
control /e.g. due to bacteriological and heavy metal contamina-
tion/. Peat plays an important role in composting organic wastes.

The countries rich in peat may be corsidered to be for-
tunate as the organic masterial energy supply of peats represents
an enormous valuee. Peat a3 a source of energy is suitsbie for
replacing crude oil and other enirgy carriers. The peat is sui-~
table for egricultural utilization in different ways and it is
rostly applied in m'xtures under trade names such as orgaphos-
phate, biosuper etc.

The rational use of peat is psid wcrld-wide attention
as

i a8 soll amendment

ii & product on peat basse

i1 fertilizer mixture on peat base

2. Genersl aspects of the_rroduction of organic_materials

-— am  em e P I -_— e aw e ep o= o= Gun G mm ame o e e

on peat base

The first 8t9p is the assessment of peat reservas and
quality in the given country. Besides slemental analyses, detai-




led datz are needed on the chemical compositiocn and physical
properties of peats used for producing organic ma‘terials.
These are:

i PE value

ii organic matter content
iii ash content

iv . moisture content

v specific volume

vi structure

vii structure stability’
viii «eter retention capacity

ix nutrient content
X humic acid content

The analytical dete listed above are necessary for tne
qualification and classification of peats. hAccording to the
classification the good quality peats are ranged into the I =and
II class, ths poor quality peats and good qQuality marsh soils
into the III class. The applicability of peat is determined by
this quelificetioa, e.ge. I class material is needed for nutrient
cubes /Chapter 5 /, but III class one is suitable as scil impro-
ving material /Chapter 6 and 7/«

As it is known, peat as organic material can equally

be used for industrial and agricultural purpcses. In the in-
dustry it plays & role either a energy carrier when is applied
as fual, or ir metallury /e.g. nickel/ as reductant. The uti-
lization of peat in agriculture has much wider ranges: as so0il
improving material, humus amendm&nt or as organic prnducts on
peat base in floriculture and vegetable growing. Burundi is very
rich in peat, its reserves are estimsted to be around 500 mil-~
lion tons. Minersal resources are not abundant in this country
thus the utilization of peat seems reasonable. It can be vaken




into account 2s fuel in the houss&holcs, avoiding thefehy the
clearing of forests in this country poor in woodlané. Burundi
soils are poor in humus and are acidic, by the use of peat
rixed with limestone or dolomite the humus content would be
increased and acidity moderzted. According to the informations
raw phosphate, mica, feldpath znd vermiculite are also to be
found in this country; these mey serve as basic material ia.
the productiod of mixtures and preparations contsining peate.
ONATOUR /Orgenisation national de la tourbe/ dezls with the
exploitation of peat and ISABU /Institut des Sciences agrono—
miques du Burundi/ with the research of its agricultural use.

During his two-week stay in 3urundi /Sept.26 - C:zt.10,
1963/ the expert consulted seversl times with the leaders of
the mentioned two organizations and visited 5 peat bogs: Eashi-
ru-ijenda, Gishubi-¥atapnes and Euruyenge-Kisozi, as well the
ISABU laboratories and its experimental station. The task of
the expert was to study the suitability of Burundi peats Ior
the production of soil conditioners, soil amendments &and orga-—
nic preparations nd if they are suitable, to decide wbich
technologies can come into consideration. Besides inland con-
sumption, exporting possibilities were also studied. To giva
answers to these important questions, the expert took peat
samples, analysed and evaluated tham. The qualification method
is described in the Chapter II 3.

o
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II. Results

During nis visit at ONATOUR and ISALBU, the expert was
informed that main importance is attached to the possibilities
of inland utilization of peats. Thus, the mothods and technolo-
gy 3re to be elaborated in this respect. According to the gene-
ral opinion “he production costs of the fertilizers on peat base
should be as low as possible and besides, a part of the prepara-
tons could be sold abroad, to00.

Surveying the EKashiru-Ijenda, Kuruyange-Kisozi and Gi-
shubi-liatzna bcgs, the expert could get preliminary infermation
on the quality of peats. The classification of tz3z peats, however
is to be pérformed on the basis of znslytical data.

After the consultations with the OKATOUR and ISABU lea-
ders and considering the experience obtained at the above men-
tioned peat bogs, the following preliminary stetements can De
made:

a- The Kashiru—ljenda peat is moderately fibrous and is,
at presert, mainly used as fuel in households ard industry.

But this peat could be composted as weil and in this form uti-
lized on the neighbouring farms.

b- At the ISABU-Kisozi experimental station peat is success-
fully composted by mixirg with cow manure in equal ratios; lime
and row phosphate are added, too. This compost obtained after
aerobic fermentstion is very good quelity. fevourable texture
end high nutrisent content. .

c=- Some part of the Euruyange-Kisozl peats have gtrongly
fibrous structure. Separated hy sieving, this fibrous peat can
be used with good rusults as mulch on the plantations or as
litter in stables, further as Lasic msterial in biogaé productior

4- At the Gishubi-listana bog peat is exploited with up-to-—
date technology. The dried peat blocks are used as fuel in hous-
bold and industry.
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Samples waere taken from each of the visited sites, &and
an avarage semple was aiso taken to characterize by and large
the whole peat area.

The data of the chemical amalysis are compiled in
Table 1, those of the physical properties in Tgble 2. It is
seen that the pH of the peate is low and they are poor in avai-
lable nutrients, as phosphorus /PZOE/ and pctassium /KZO/,how-
ever their nitrogen /N/ surplying power is gnod. In the Euru-
Jenge-Kisozi peat the high hydrolyzable N content may presu-
mably be attributed to the fibrous struccure. The physical
data refer to the volume weight. Due to the high plant fibre
content in samples Nos 8 and 9 the percentage values of dry
matter are lower.

Table 3 presents the values of humic acid content and
hurus stability. The Q and K values of humuse stability express
the correlation between the optical density of humic matter
extracted by 1% NaF and 0.5 NaOH, respe. That is, the humus
stability coefficient is obtained if the average of the cuo-

tierts
e NaF

e NaOH

of fluoric and alcaline extinction /Q/ measured in the visible
light region, 1s cowrelated with the soil’s total organic
matter content /K/.The low values iudicate the low sbabilify
of bumic matter of the peat, i.e¢ the medium quality of the
peats. Due to the low humus stability, the humic acid content
of the peat is only of medium degree. Thus the analysed peats
cannot be considered as I class.

On the basis of the above-mentioned aspects the charac-
teristic samples of 3 peat bogs wer qualified and ranged into

classes /Table 4/,

o
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Coznsidering the éata, I class quelity peats hzve not
been Zound. Lasiiru-ijenda and Gisbuti-ikatenz peats eare 11
clesses, whereas the average EKuruyange-Eisozl sarples were
regarded as IJI class. The data, of course, do not mean that,
efter appropriate selection, I class peats cannot be found on
these sitaese.

Ic any case the qualification scores and classes indi-~
cated in Table 4 should be considered for the utilization of
peets. E.g. the Kuruyange-Kisozi fihrous peat, receiving the
lowest . 20.31 score and taker as II class quality, could theo-
retically be used in scme peat preparations deelt with in Chap—
ter II 5. However, owing to the rigidity of Papyrus fibres,
appropriate chopping is recommended. Besides, in its original '
fibrous form this peat can appropriately be used as litter
ih cow stables. )

Or the basis of the analytical data, the Lashiru-Ijenda
peat /score:24.32, class:II/ with its lower ash /4.5%/ and
relatively high organic matter /47.26%/ contents is suitable
for wide-range uvilization in composts, soil conditioners,
diffcrent organic materials to enrich garden soils, etc. Though
its water retention capacity is lower as compared to that of
the others, the looseniag effect of this peat in the soil and
nixtures will anyway become manifested.

The organic materials and preparations wroduced from
Burundi peat after appropriate selection, ars dezlt with in
Chaptars II 4-5-6~7. The simplest manual, semi-industrial
and mechanical mixing methods, which can hse applied on the
given technical level are reviewad. It is to be stated that
the adaptation of modern technologies is opne of the conditions
required to reach a certain technical levele.

- G wmw mm s = e v o at wmp ow = o

So0il imprcvement may be carried out in a traditional
way, 1.e. by spreading ouc peat followed by liwing oz ir the
reverse order; then comeés fertilization, aud sll these materials
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are ploughed into the scil. A more up-to—date method is the

cixing cf prelfebriczted amercdments into the soll br me:zn

n

cultivation machines constructed perticulerly for tkis purpose.
Amercments or peat base may have very different com-
positions depending on the soil to be improved and ca the crop
to be grown. The advisable method may also display much diver-
sity.
The most important types of amendments are described
as fellows:

a. Mixture of peat and farmyard manure

It zmey also be composed of II and III class peat, so
the acddition of 20-30 weight per cent farmyard manure is eifec-
tive. The Nri amounts added to the mixture are always acjusted
to the requirement of the crop. '

The simplest and most rezsonable process of-soil imp-
rovement is to disperse peat, then Ifarmyard menure and ferti-
lizer together. In the lack of a mixing machine, these compo-
nents can be spread out separately on the scil surface to be
plcughed into the proper 50-40’cm depth.

Another method is the carpet-like placement of orgeric
material 50-60 cm de¢ep into the soile It is carried out eesily
by digging ditches 40-50 cm in lenght and depth with a plough-~
ing-furning machine constructed for this purpcse and by piacing

the organic material in 0.5 =1 cm thick lsyers into the ditches.

In tho following step the machine excavates the adjacent ditch,
the soil of which is tuvrned into the previoucly opened one, and
it is continued in this way. The method is especially =2dvisable

in the case of soils with good water permeability /sand,latosol/
under arid climatic conditions in the greatest part uf the year.

' Purther possibility of epplication is offered e.g. for
coffee~shrub plantetions when 15-30 kg of the emendment is pla-
ced at the bottom of the planting pit.

While improving the soil, care is to be takea in elimi-~
nating so0il acidity to the measure required by the crop; namely
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together witz the zzmzndmert CeCC- should be 2dded in ezzcunte
corresronGing to byérolytic acidity or es calculet:l on the
basis of soil pH. These zmounts are generelily between 1 and
10 t/ha.

Amencment dosis used for improvement of light textured
soils:

Humus content Amendment dosis t/ha

Peat Farmyard manure Mkineral fertilizer
G. = 0.5 70 20 NPK: zccording to
the requirement of
0.5 = 1.0 60 15 the crop. Kine.: 75 kg
1.0 - 1.0 50 <0 N, 5C kg P205,120 kg

KZO/h?

b. Anmonizted peat

The treatment of exploited peat on the spot with liquid

arcmonia prouotes nitrogen fixation by absorption in the peate
In the course of the best known procedure, & product of l.5 per
cent N, 1 per cent P205 and 0.85 per cent KEO contents could

be obtained. The nitrogen release of tie amendment is uniform
and steady, which is very fevourable in plant nutrition. Tt is
regarded as a mateériel of good humus supplying capacity, .posi-
tively affecting the inrease in the soil?s humus contente

ce Soil amepdments on humus-clay base

For preparing tke basic mixture at least II class peat
/with maximum 30 per cent moisture content/ and swelling clay
minerals /moncmorillonite, vermiculite/ are used. The retios
of peat and clay minerals present large-scale variations bet-
ween 10 and 90 per cent in function of the 2o0il’s humus conteat
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end wever permeability. Ir The cése of low humuz content, the
procuct cozntains zore peegt /50-50C weighti/, 2nd thc higher

water perwesbility requires more clay =minerzls / sbove

50 weightin/. Under tropical ccnditions a £ifty-L£ifty mixture
may be acdvised for acidic latosols. The cley minerel, favou-
rably powdered bentonite of Ca-type /1C~60 microm/, suprlied
with fertilizers /l.0 - l.5% NPK «+ trace elements/ is thorough-
ly mixed in 2 mixing machine /cylinder or drum grinder/. The
obtained amendment, spread on the soil suriface in zmounts of
10-20 t/he and ploughed into sbout 30 cm depth is to be used
for field crops. For trees and shrubs /e.ge. coffee/ the pro-
duct should be mixed into the soil under foliage.

ée Soil amepdment on bhumus-clzvy-polymer base

It can.be produced from I aad II class peat /30-40
per cent moisture content/ which is mixed with bentonite and
fertilizers as well as 1-2 weight per cant linear polymeric
solution /e.g. hydrolysed polyzcryl nitryle/ in a Z-armed
mixery preferably heated to 60 c. The swollen material is
the dricd and granulated /l-2 mm in size/ or powdered. The
product serves as basic material for several soil amendments,
€.g. as additional component up to 1l0-50 weéight per cent to
be used in flower crops and preparing nutriemt cubese.

The following products are mainly used for pot flowers
and for planting vegetables.

a. Peat pot

It has the advaentage of being much cheaper than earthen-
ware pots ard weigh only one tenth compared to the latter. The
plant roots penetrating through the elastic and porcus pot walls
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cen extend ané can get Tixed in the soil. Plentetion 1s per-
formed together with tkhe pot, sCc the rocts are 20t Asmaged.

b Swelling peat plant block

About 35 to 38 peat blocks /4-5 cm long and compressed
to 1 cm thickuess/ piled up on & plastic tray are easily trans-
portable in dried stateé. By addition of Tertilizers, their nut-
rient contents can he sdjusted to I 150, P 75, K 3C0, Ca 1009,
kg 250, S 150 and Ka 1C mg/litre. The tlock can swell about a
tenfold of its volume.

c. Swelling peat disk

These round-shsped preparetions are siziler to the
above described ones. They are ussd one by one, placing the
seeds or seedlings into the hole in the middle of the disks,
which are then irrigated. The disks swell to a five-tenhold
of their volume. For the developing plent, bumidity and nut-
rients are provided for a considerable period.

d. Swelling peet granules

Granules of l-2 cm in diameter are prepzred from I
or II class peat by adding 20 weight per cent perlite, 1 weight
per cent WPK and trace elemeunts. They are applicsble in flori-
culture, pot'fowers etCe

€. Enriched peat

I or II clase air-dry fibrous peat /30-40% humicity/
is i—ed homogeneously with 1% N, l» PZOS’ 1.5% E,0 + kg and
trace elements. It serves as basic material for garden soils
and flowers growing in green houses.
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e Pect-numic scid Treparetions

¥rem peet, pure humic acid can be ex*rzcted by approp-
riate procedure. The quality of peat or of the above listed
araparatisns can be improved by mixing pure aumic acid to them
in suitable ratios. Peats treated in this way have a stimilae-
ting effect on planth growth. '

After appropriate ckemic-l prepsration, pure humic
acid can be used as basic material for foliar nutrients.

Peat-humic acid preparations, treated with certzin
chemical methods and supplemented with swelling polymers as
acditives, can be made suitable to increase the swelling capa-
city of products under items II a-e. Thus, the water absorbing
capacity of peat containing p-eparations, acvivated in this
vay, will be multiplied. '

fne rertilizers =2nd fertilizer mixtures on peat base

They contain a maximum 50 per cent peat. The peat:NPK
ratics are generally 10:90, 25:75, 50:50. The choice of ths
right composition depends on soil properties. For soils poor
in humus /0.5%/ the preparation of a 50:50 ratio is advisable.
Due to their low peat content they are used as fertiiizers in
amounts calculated on the basis of the crop's putrient requi-
rements and soil analytical data. The low humus and organic
uatter contents of these s0ils may be increased; tne physical
properties, water and nutrient retaining capacities improved.

Two types of fertilizers can be produced by the use of:

i rapidly acting NPK fertilizers /urea, superphosphate, po-

tassium salt/
ii slow-release NPK fertilizers /ureafora, metel ammonium

phosphate, potassium metaphosphate/

Tre sicw-release types have the advantage of not beco-
ming leached out of the soil by heavy rains. These products
may be really advisable in Burundi. '
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The most up-to—-dete znd eccnomic forms of tlsnt nut-
rients are fertilizer suspansions. Their advantage is the
possitility of being spresd uniformly on the soiil surfece or
injected in the soil at desirmsé depthe. Placing in rows andé
injecting of suspensions can be successfully carried out in plan
tations. The suspensions contain maxirmum 5-10 per cent peate.

fertilizers and other preparztions_on peat_bese

a. rrocuction by mixing

-

Cconsidering that the procducts reviewed consist oI
several components, the simplest wey is to mix thex ir suc-
cession. To begin with, the peat orf suitezble class andéd humi-
dity is chopred into pieces and sieved: then in a cylinder or
édrum nirxer, the calculated amount of CaCO3 is added to adjust
the pH of the products. In the second step the macro end micro
élemeuts are supplied. The product is put on the market in bulk
or in granulated form. The mackines needed: 1l grinder, 1 sie-
ving machine, 1 or 2 cylinder or drum mixers, 1 granulating
machine are operated by 5 persons. The disadvantage of thic
technology is that it demands much manpower and that the daily
production capacity, calculeted for 1 mixing unit, amounts
only to 5-10 toms.

be Large-scale rnechanized production of orgsnic mixtures
on peat basi

With the following technology, & large sortimert of
articles cen be produced I{rom the simple peat + NPK mixtures
upto the multi-component peat-fertilizers ones. The technolo-
gie is given, the seiection of components, however, is subject
to previous analysis and calculations.




An importaant recuirement is the aralysis of the basic
materials of this multi-component prcduct. The main materiels
are: peest, compost, clay, sand, CaCOB, fertilizers /KPK/. For
composing +he product at least the following analyses are to be
carried out: for the peat see chapters I 2 and II 2; for compost,
clay aod sand: pH, CaCOB%, plasticity end capillary rising
height /ir mnm/. From the data ottained the ratio of peat, com-
post, clay etc. is to be established to reach the ead-product
of the desired composition ané pH. In this product the peat
ratio shoulé vary betwzen wide ranges /10-90%/; thus, it is
very important to consider the quality of peat. The surundi
peats are vary acidic, so the amounts of the other components
/cléf, CaCOB, compost/ are to be selected to make the produc-
tion of & great variety of mixtures with DE between 5.5 and 8.

The Figure 1 demonstrates the variety of products ob=-
taipetle in the peat¥sand and peat-clay two-comporent systemse.

The technology consists of two parts, since the ccmpo-
nents must be satisfactorily prepered. Then the dif{.’erent ma=-
chines should Deé grouped according to convey the components
/peat, compost, clay, sand, CaCOB,.mineral fertilizers etc./
in this prepared state into the mixing-feeding machine. The
production process is seéen in Figure 2, the technology in Fi-

re Je

Machine lines for part technologies:

i peat /cley, compost, CaCO5€tC-/ preparations

ii nineral fertilizer prepzration

i1i mixing-feeding unit

iv packing

v additional works, e.g. making peat pot, plant blocks etce.




Among tvhe part-technologiez peet pre,.aretion plays
er imperiant role. The peat of suitable humicity /50-405./
and class gets into the feeding machine. is chopped, esieved
and finelly stored in silag%. ¥inersl fertilizers /KFX/ are
usually grounc,then sieved and mixed according to the prepara=-
tions and ultimately stored in silsge or in plastic sacks. Per-
tilizer mixtures, conteining the nutrients in different ratios,
should be adjusted to the requirement of the crops. The pre-
pared components get into the £ partitioned feeding silage
/with separate boxes for peat, compost, lim:, clay and ferti-
lizer mixSures/ from where, by regulating the opening, the
calculated amounts of materials ere forwarded to the belt-
conveyer and then vo the mixing end chopping belt. The end-
product storeé in silage will be divided into uniform packs
of the wanted sizes /2.5, 10, 25 and 50 kg/ by means of an
automstic weighing balanceé. The product.can be put on the mar-
ket in bulk, toc, when it is used as soil amendment.

The rete of discharge from the feeding silage, i.s.
the size of the opening slit, varies according to diffe:ent
materials like in case of peat, compost, lime etc. The capsa-
city of the feeders is to be adjusted far each material; it
is the function of larger opening and accordingly larger doses.
The transported amounts of the different components are illust-
rated by the graph in Figure 4. The amounts leaving the feeder
depend on the moisture content and volume weight of the compo-
nent in question as well.




o

~1le. necoZTencLEtTions

le The experiences of the visit on the pest sites, the
talks with the leaders of the OKATCUR and ISaBU es well as toe
enalytical data of peat samnles led to the conelusions that
after appropriaste selection the Burundi psets are suitable for
technological processing. As for tkhe utilizetion of the diffe-
rent pcats, the following recommeudations mey be given.

a- The kKashiru-Ijenda pezai has medium fibrous structure,
low ash /4.5%/ .nd high orgaric matter content /47.2 %/ and
low water reteniion capacity /23.97%/. Preseutly it is used
as fuel. According to the reccrmendations jt should be compos-—-
ted aad in thkis fo-m it could serve to provide the deighbouring
family farms with organic wanure. Peat of righer water retention
capacity, selected on the site could serve as basic material
for the ebove-descrived large—-scale peat processing technology
/Chapter II 7b/. Kashiru-Ijenda msy be the Iirst basis for the
introduction of the mentioned technologye.

b- The Gishubi-liatzna peat is exploited with the latest
method. The raw peat mass is brought on the surfzce through
the narrow slit of the machine, then pressed to eliminate super-
fiuous huwidity. The material is spread out on the surface in
the form of 15 cm thick endless cylinder amd cut into 3040 cm
long blocks. Aftar drying in the sun, the peat blocks are used
as fuel in the industry and households; they may also serve
for producing energy in the thermoelectric plants. This peat
has the highest ash /9.1€%/ and lower organpnic matter /43.6%/
content and its water retention capacity is of medium degree
/60.00%/ as compared to the others. Lying far off the main road,
the simplest technology -.< reccmmended or this site, unless
the establishment of a mixing plcnt with higher cutput would
seem econcmic because of the adjacent plentations. After wixing
with acciticnel materials /lime, rew phospnate etc./ and con-
posting, the obtained preparations coulé ensure the supply with
organic materials of the small neighbouring farms.

c- Some of the Kuruyange-Kisozi peats have strongly fibrous
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STr4CTure WwIere non—GeCcOompoSec Iitres enc leesves of Cyperus
DEPYTus exl Crperus levilciius plenTs areé obDserveulies. Tiae aso
content is low /2.2%%/ eand water retention capacity /100.72%/
are high. Among the anslysed peats this is the most acidic
/PH 3.0-3.5/ znd the richest in nutrients /hydrolysable N
115.9-139.9, available P205 26-29, aveilable K20 13-30 ng/100 g/
After appropriate separation it cen be used as litter in cow
stables or fcr biogas production when mixing e.g. with coffee-
shell residue. This fibrous material is advantagecusly applied
for mulching on the plantations, but in that case its acidity
must be buffered by the azaition of limee.
The less fibrous peat of gu:usange—Kisozi contains more

ash /7.1%/ and has lower water retertion capacity /47.62:/.
It is recommended for composting, especially when mixed with
fibrous pest in at leest 1:1 ratio, whereby the water retention
.capacity'of the obtained compost increases,'too.

d=- On the ISiBU-Kisozi experimental station composting
is done in well orgaznized manner: farnmyard manure a2nd peat is
zixed in equal ratios, lime and rock phosphate is added and
composted together. One of the basic msterial, cow manure, is
obtained from the neighbouring farmyard /150 cows/. The good
quality, mature compost is applied as soil eameliorant on ferri-
sols and ferralsols and as orgenic manure on coffee and ftea
plantations. The capacity and production of this technology
entirely based on hand power is extremely lowe. On the ISARU-
Kisozi experimental station the establishment of a ccmpost plzant
of higher capacity and operating with simpler technology would
be advisabla /Chapter II 7&8/. At the same time, one should con-
sider the introduction of lerge-scale technology on the adjacent
peat bog /Chapter 1II 7bv/, because the skilled staff of ISABU
could be employed. Namely, the specialists of this institute
wouid be able, after appropriate technological training, to
operate the mackine lines and to orgeanize the eflicient agri-
cultural utilization as well. It is to be taken into account
that the chemical analysis of the basic materials and end pro-
ducts, further the qualification of the praparations could be




carried outv in the¢ ISA3BU lsocreterye. In tois vwey the Giection

0f tic tecizclogy end utilizetvicn wouol Se iz Cle eIl eZzsili
theredy the production of adequately composed wide range prepa-
rstions for soil ameliorastion and Iertilization. ]

2. According to the obteined informations Burundi disposes
of valuable raw materials, as rock phosphaté, limestore, dolo-
mite, clay minerals, mica, feldpath etc. These could, or eéven
must be utilized in the large scale production of organic manu-
res increasing in this way the value of the end products. It is
well known that Burundi peats are acidic /pH 3.0-4.6/ and the
soils are genérally also of acidic charecter /phE 4.5-6.6/. Thus,
the enrichment of composts and organic materials with lime is
anyway reasonable, even necessary in order to increzse their
rBe. As ths soils have low humus content and they are poor in
crganic and ipnorganic colloids, it is obvious that after approp-—
riats technological preparation, large awn..ats of organic mate-
rials - in the present case peat — should be added to the soile.
The enrichment in inorgznic colloids is attain=d by adding ciay
ninerals to the compost end there’y to the soil. The swelling
clay mineral vermiculite, as one of the components in the mix-
ture, can increase the water retention and cation adsorption
capacity of the soilse. Mica and feldpath supply plant with po~-
tassium and rock phosphate releases phosphorus nutrient. These
minerals should be utilized in finely powdered form, there app-
ropriate preparation /separation, chopping, grinding etce./ is
thus indispensable.

It is recommended to exploit the sites of these minera-
logical raw materiels, to survey the reserves and to realize
processinz. It should be noted that these minerals themselveas
are veluable export materials, as well.

e With the aid of the advised large scale technology a
wide ranze of organic manures and preparétions on peati bese ca»r
be produced /Chapters II 4-7/ which are utilizable in soil ame~-
lioration, horti- and floriculture, vegetable growing etc. At
the same time with the introduction of large scale technology,
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OI €venuWa.lil o-ICre 2%, pO. €xpe-iments should de comducted

w1tz tue diflerenar priteresticne producel Irez tiLic exeiysed
ard selected pests. On the bssis of the acquired experience
‘the assortment of products and their most eifective use for
the given soil type end crop can be esteblished. Valuzble data
are-also obteined concerning trte adaptation of large scale
technology.

It would be desirable to commission the sxpert for sbout
6 month to select peats and carry out their analyses at Bujum-
burs in the ISABU laborztory. He would alsc havs to task to
select the products ccnsidered to be suitzble fcr exportinge.

4, The possibility of extracting bhumic acid from peat
was discussed with the leaders of CNATOUR. The use of bumic
acic chelates as foliar nutrient is well XkXnown, but pure humic
acid is also demanded in commerce. The analysed peats, however,
have low humic acid contents. The material of the samples did
not reach to carry out fulvic acid and khumic acid fractionation.
Thus, the problem could not be solved. It is suggested that
during bis next visit to Burundi, the expert should do the
necessary analyses with an increased sample material.

5. Owiag to the fact that the infrastructure /electricity,
road network, et:./ necessary for operating large scale btechno-
logy is partly existing in Burundi /and where it does not exist,
the problem is to be solved/ the éstablishment of a pilot plant
with the capacity of 50 thousand t/year is reccmmended. EKashiru-
Ijenda or the peat bog in the vicinity of ISABU-Kisozi experi-
mental stetion are suitable for this purpose. Theoreticaily a
flot plan: could be established at the other peat sites, too,
if justified by the local conditionse. The costs of the estab—
lishment 2s well as the training of the taechnical staff /3-4
persors/ would be met by the UNIDO. The 3-week training would
take place in'Hunsary according to the program organized by the
Soil Amelioration Enterprise of Gyér-Sopron County. Correspon=-
dence to kv.L. Bertha, director, H-940C Sopron, Kcssuth Lajos
Street 45, Hungary.
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6
general pezt e<ploivavion in dunmpary, & 10-Gey visit oI wr.
Deniel Kinigi, director, andé Mr.Lconce Sinzynkzyo, technical
director ONATOUR, a2s well as of Mr.Joseph Gafureras, gensral
director of ISABU would be very important and therefore empaa-
tically recommendai. The journey would be organized by tThe
UKIDO end effected »y the Scil ismelioration Enterprise of Gydr-
Sopron Countye.

In orcser to stuly the large scale technolcogy &nc in
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Table 1

Chemica) anelyzis of peat semples

No. Origin of peat pH Quantity of nputrients mg/100 g

sanmples /HéO/ N P205 K20
hydrolysable aveilable

Eashiru-Ijenda_

1  Perimetre 4 4.3 413 35.5 740

2 " B 440 4746 36,0 15.0

3 " D ) 54.1 45.0 26.0
Gishubi-katana_

4  Perimetre 4 343 6243 380 15.0

5 " Bl 4,0 58.9 %6.0 15.0

6 " B, 3.8 130.8 38,0 18.0

Euruyapge-Kisozi_

7 Perimetre A 305 4706 3505 1265
8 " o 340 139.9 39.5 3040
9 " D 2e3 115.9 367 19.0
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Table 2

Physical analysis of peat samples

No« Origin of peat Volume weight g/cms
samples Fresh Dry % dry matter
Kashiru-Ijenda :

1 Perimetre 4 0.90 O.61 67«77

2 " B 0.86 0«66 76 ¢ 74

3 " D 0.89 - 056 62.92
Gishubi-Matans_

4  Perimetre 4 . 0488 0465 73486

5 " B, 0.91 - 0.68 4472

6 " B, 0.88 0.68 7727

~ Kuruyange-Eisozi

7 Perimetre A 0089 0055 61079

8 " c 0.66 0.26 39439

9 " D 0.85 O34 40,00




R
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Table 3

Humic scid content and bumus quality of peais

No. Origin of peat Humic acid Stability of humus

% Value Q Value K
1  Eashiru-Ijenda 3.6 0.02166 2.38 x 1077
2  Cishubi-iietana 642 0.31572  3.84 x 1072
3 Euruyenge-Eisozi 2.4 0.03646  4.29 x 107+
4  Euruyange-Eisozi 445 0.05684  6.01 x 10~%

/<Tibrous/




Table 4

Qualification of peats on the basis of average 3sgmples

Nos Origin of peat Moisture Ash Organic A Water retention Score Clans
content % % matter % capacity
l. Kashiru-Ijenda 484,15 4,59 47426 23497 24 432 11
2+ Gishubi-Matana 47421 9.16 43,63 60,00 22456 I1
3« EKuruyange-Kisozi 52,04 713 40,83 47.62 29.24 IIT
4, Kuruyange-Kisozl 58,31 2¢39 39430 100.72 20.91 I1
/fibrous/ ‘

Noelet /4Bel5 ¢ 84.59/ = /23.63 + 4,79/
2¢f /47.21 & 9,16/ ~ /21.81 + 12 /
301 /52:04 4+ 7413/ = /2041 + 9452/
et /58e31 + 2439/ = /19.65 4+ 20.14/

24 432 BCcOTe
22456 "
29.24 "
20.91 "

-OE-



Figure 1

Graphical representation of two-component systems g
a./ Peat-sand combinations be/ Peat-clay combinations
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rooluction schene of peat —ittures
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Filgure

Tqechnology and equipment for producing veat mixtures
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Amounts of materlals removed from the faeder

a./ peat b./ clay
Q t/h Q t/h
45, '
20, 40, Y
¢
35,
13- 30+
25+
10 2,04

Molsture content 17.2%

Moisture content 59.0%
Volume weight 1.35 kg/l

Volume weight 0.6 kg/l 154
051 10-

05-

2 L 6 8 10 12 14 e I & ¢ 1 12
. 6 8 19 12 14
Discharging slit h /cm/ Discharging s®lit h /em/
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Pliotos. "Sopraon-Peat" technologie
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2. Belt conveyer
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Dosing:peat, compost, lime, clay, LFrn

5 partitioned feeding silage
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Lixing, chopping telt
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