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Introduction

The objective of the intsrnational postgréduate course falls
withiin the overall training objective indicated in the “UNEP
Medium~Term Plan (MTP), which iss

",.. %o catalyze and support the development and imple-
mentation of programmes and activities for the orienta~ )
tion and training of pelicy makers, decision makers and
other officials involved in areas which affect the en—
vironment, and for the specialized training of profes-
sionals,_techniciana and vocation workers in specific
environmental fields".

The courée provides a catalyﬁt for incorporating environ-
mental dimensions in development programwes of developing
countries through the training of & cadre of environmental -
gpecialists. Thus, the results of the course will contribute
to UNEP's effoRts to assist Governments in en#ironméntal_
assessment‘and'ménagement thfough appropriate training.

‘The main purpose of this course is to provide training for
officials from developing countries in the ecological aspects .
of .development, resource management and impact asseﬁsmeht‘for
nanagers and decisidn makers in the field of enviropmentai
protection in developing countries,

The postgraduate course is designed to provide a comprehen=
sive and 1nterdlaciplinary understaniing of the major eco-
“system typesa in tropical countries, and to ‘impart skills in -
the use, management and protection of such ecosystems.

- The major content of the course is the. ecosystem concept and
the rational utilization of. reaources, with the aim of de-
veloping strategies for the improved and continuing provi-
sion of basie .needs to the‘population in developing coun~-
tries, Such basic.needs include, among others, aniadequate



'supply of food, and the provision of satisfactdry health care,
adequate ensrgy, and an appropriate standard of housing. These
objéctives conform to the major priorities of UNEP,

Proceeding from the trends in the use of natural resources and
in environmsrital degradation, particularly in the'daveloping

' countries but also world-wide, and based on the results ob-
tained in the active und crestive participation of the 10-
month training course with ite great share in independent ac-
‘tivities of case studies, field exercises, lsboratory tests,
practical courses with studies and calculations on'Environ—
.mental Impact Assessment, the aim of the course is to enable
tralnees

- to analyze more profoundly the trends of development of
geveral elements of environment;

- to make complex asgsessments on thé correlationa hetween the
perspective complex devélopment in matural-science, tech-
nical, technological, economic and social fields and the
trends of development derivable from individual componants;

- ‘to make well-founded preparations for decision-making, or
to spebifj the major lines of development which may lead
to a sound basis for decision-making such as the compari-
son of variants, computation of scenarioa,-cest—benefit
analysis, étfc.

Therefore, the. training course is intended to provide the
foundations for the management, planning and organization of
gtable ecdsyétems'in the developing countriesg of Asia, Africa
and Tatin America as the starting platform for achieving
continuously higher and more yields in crop, f£ood and feed
prqduntions'for‘reaching a gteadily highﬁg_animal stock, thus
¢ontributing to resolving such fundamental problems, as hun—
ger and protéin deficlency, in developing countriag.



Experience hés shown fhat for reaching this aim decisive ateps
are necessary to acquire more comprehensive knowledge on eco-—
nomic correlatlons. :

In conformity with the stipulations of the U.N,' General . as-
gembly on economic development in developing countries as well
as in line with the 7th Coordinating Meetlng of the Chairmen
of National Committees "Man and Blosphere" (M4B) by UNESCO in.
the SO's te undertake declsive -efforts to convert ecolegy into
practlce, and mindful of the provisions of the Interstate En-
vironment Education Conference at Toilissi in 1977 the train-
. ing course shall contribute to achleving progress in the de-
veloping cbuntriea‘in this field. The experience gainéd during
the 10-moath~courses on ecosystem managemant-in‘developing
countries has made clear that, given further specialization in
the tasks, ss in the past training courses and in the new one,
attention shall be pald to the fact that the correlationa be
retained in an attempt to avoid unilateral decisiona and, in
consequencs, to derive. the measures for practice. At the same
time everybody knows that this would once again make it neces—
gsary to acquire the theoretical wealth in full and to renew it
steadily togebther with the abandoning of obsolete knowledge

.Por this reason the 10-month training course 'Ecological Ap-
proach to Resaurcas, Development, Land Management and Environ-
' mental Impact Assessment in Developlng Countriea' is operatad
in a way that, apart frqm.the acqguligition of concrete_knqw-
ledge by providing adeguate information, the methods and tech-
niques are taught which show how future environmental prob-
lems are solved on a natlonal level by pvarticipation in en-
vironmental protection even on ap international level, Thus
the training course is-intended to help trainees to acquire

a high level for their future activities.

The successes achieved have confirmed the correctness of this



* method, Hence, Subject I deals in detail with the stratesies
required for the solution’ of the. decigive problﬁmﬂ of .natural
resources in the developing countries, incluﬁing the problems
- of environmental education.

Thie. chapter 18 anvemded to refer also to the worklng methods

of U N._ and its organs, notably to thoge of UNEP and- UNESCQ,.
and. 1o éxplain them at the example of the programmes of this
crganiZation, showing how it is poasiblp for each indivzdual
participant to grapple in future more effethvely with the
environmental problems of his own country. International ex-—
perience gathered in Round Table Discussions, Colloqula are
determined to deepen general knowledge.

Proceeding from these deliberations and in agreement with UNEP
and UNESCO as well as with. the orgenizérs in the GDR a change
was made in the new course, -with the -share of lectures and

- geminars in the curriculum being considerably reduced in fa- -
vour of an expension of practical exercises, £ield tests, case
- studies and similar items.

Subjeet IT provides the theoretical foundations for stable
ecosystems; -the individual parts are dealt. with in a con—
cise manner., As to the other Subjects it is belleved that the
‘bagic knowledge on ecosystems will meke it poasible to secure
‘a rational acquisition of knowledge. In different exerciges
and practicgl courses, starting on the first month, it is
envisaged teaching méthodical‘skills required. to aS£eSE the
atate of natural resources.’

Subject III is primarily intended to make vetter understand-—
abla the correlationé between higher and more Stable ylelds
in erop production and the further development of_énimal pro-
duction in terms of the solution %o basic questions in de~
veloping countries, Therefors it is necessary to treat tech-
nological questions and, above all, the link between the



management of agro—economic systems and land-use plannirng,
including infrastructure and territorial planning, with
interdisciplinary exercises in Subject VII. '

Six case studies on ecological production processes, selected
types of crop and produce from Asia, Africa and Labin America,
or in other counlries, are an attempt to deal with the prin-
cipal aspects, the lawful regularities, the seneralizabie fae~-
tors, in a given example. Here the methods are manifold.
There is a general framework given for the preparation of

case stuﬂies,'or exieting ones are discusced with g view to
enabling trainess to come ‘to similar conclusions in their owWn
cagse studies. '

Furthermore Subject ITE comprises field exercises, carried

out together w1th laboratory tests, with the aim of: sbaping
these study programmes in-a. cloge~to~practice and close-to=
‘1life manner._Tbls‘w111 be the more successful, the better the
working Waesis in developing countries is compared with select-~
_ea' placed of ‘the  GDR with a view to gainiﬁg a wider experience
indispen&abla for the solution of tasks,

Subject IV on animal productlon again deals with the ecoleog-
ical foundatlons, which are dealt with in ‘greater detall in
Subject VII on Environmental Impact Assessment. At the same
time 5 case gstudies serve for the deepening of mowledge ad
they demonstrate the evolvement in other‘countries and serﬁe
as the basis for comparative studies in Africa, As1a and
Latin Amsrlca. R
In field and lsboratory exercises the idea is to reach a
complex ratiohgl-utilization of natural resources (s0il, wa-
ter, air) in oonhégtidh with the developwent of modern animal
produqtidn in ﬂevélopin& countries to edtablish stable agro-
ecosystems as a.basis for fecd‘production and , accordingly,



£or higher capacities in animal production. Another task 'is
to calculate future demands for protein, the consumption by
the population in consideration of the up-coming, tendencies -
in the demographic development and in line with the ecolog-
ieal conditions,

Subject V, subdivided into six chapters, deals with the sbe—
cific questions of forest @ 00nomy in developing countries in
the tropics and subtropics, proceedifg from the recommenda-
"tions of the U.N, system. The questions of agro-forestry and
their treatment in the training course make it possible %o
estéb-lish connections with the basic issues of the coursge,

Four case studies; taken mogtly from developing countries, as
well as three field and’ leboratory exercises and five field.
excursions and studies shall consolidafe the knowledge ac—
quired, notsbly on dacision—m&king in conn.ec'bion with Scb-
deot TII.

Subject VI is conoerned with the gquestions of environmental
protection and the rational utilizatiom of water, with dif-
ferent aqu.at:l.e ecosystems .being introduced. It is shown how °
theoretical studies prnvida the ‘basis for dedicated measures.

"In s Round Table Discussion it 18 p‘lanned to demonstrate the
iasues of 'rehabilitation measures for lakes' with the parti-
oipation of prominant scientiste. and organizers of this pro-
Jéct. Four. case ‘studies ashall generalize the BXperience in
water acononw and watar conservancy, in this context the
‘apecific exparien(:e galned by trainees from developing ‘coun~
trieu ‘shall be utilized.. Four field and- lgboratory tests.are
aimed at acquiring spedific skills, knowledge and capabllltles
required to assess the resulta of lgboratory tests and at
evaluating the phenomena and their causes in aghatic eco-
séyaﬁtams‘;‘ Ultimately practical assignmenta shall contribute
t0. demonstrating a complex system of water economy together



with food and protein production and to taking account of
the problems of water within the complex land-use.and ter-
ritorial planning (in connection with‘Subjeqt VII);

The objective of Subject VII is to make a thorough study of
the methods of Env1ronmental Impact Assesament and to make
the experience gained in the use of EIA in warious countries’
as the basis for geminars and colloquia  Every particlpant
- acguires the mpst recent knowledge in this field as a basis
for the acquisition and derivation of questlons and the for-
nulation of tasks on EIA. 34 lessony are prov1ded for the
problems of systems analysis, especially simulation engineer-
ing asg.the centrepiece for the patterning of ecological pro; .-
cessed, Trainees are offered the poasibility o getting ac-
'qualnted with ecologlcal tasks of land management and longu'
term ecosystem management on the basis of a dialogue with
color slide display.

- AY the same time it is required %o déepen knowledge on eco-
romic vsluatien. For this purpose, a great amount of material
wag gathered to be able to carry out the evaluation of damage

-and cost-benefit analysis, In an exercise of several days
with the organs of territorial planning it is intended to show
the rationel land utlllzatlon and the introduction of ecol?gy
into practice with the use of modern machinas, such as remote
sensing and automatic cartozraphy. Finally in seminars the
social and legal aspects and the specific memsures for +the
organization of EIA shall be treated.

Three case studies and three laboratery tests shall comple-
ment the knowledge acquired in terms of the complex applica-
tion of previous findings, At the same time the other Sub-
jects, especially II1, 1v, V, and VI, shall be used within
the frémework of exercises of this field in an effort to
accentuate the interdisciplinary nature of work in environ-
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mental protection and to demonstrate the character of team= —
work,

Subseguent compilation gives a survey¥ on the different sub-
jects and the number of lessons, (See next page.)

Teaching haterial was prepared and worked cut for all classes
and lectures, as indicated in the syllabus, which encompasses
primarily the conditions of the developing countriea, lost
recent.international findings, decislons and recommendations
of U,N, organs were included in the teaching material. avail-
agvle,

Internatiornally known scientists who have gained year-long
experience in the practice of designing and construsting
planta for environmental protection, or in plant and’ animal
production provide for the classes and lectures, including
f£ield exercises, I ieldwork, laboratory tests and the carry-
ing out of case studies. They can look back on the eXperience
essential to meet the ecclogical requirements of developing
countries, as is nroved by the survey below:
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2. List of authors

Internabionally known scientists and scholars who took part
and read lecbures in the past training course, were, among
others:

Prof. Dr., Francis, Canada, chief rapporteur of UNEZP and
UNESCO on problems of training and educavion and on
water ecology ‘

Prof. Dr., Volker (Netherlanﬁs) on problem of estuaries and
deltas,

Prof. Dr. Belsare (India) on protein problems and protectlon
of nature and developing countries;

Prof. Dr. Lemeshev (USSR) on problems of damage eveluation

Prof: Dr. Saaskov (USSR) on the ecology of tropical plantsa;

Prof. Dr. Ie Thac Can (Soc. Rep. of Vietnam) on ‘modern rice
‘technolegy and complex environmental questions of de-
veloping countries :

Dr. Tdtzsch and Dr. Weish (Austria) on anergy, settlement
and environments;

Dr. Clark (U.K.) on the ‘use of ETIA
Dr. Stoklasa (CSSR) on the basis of ETA

In-addition, gradvates from previous training courses will
take part in lecturing and courses. The 1ead1n@ officials
of UNEP and UNESCO deserve speclal recognltlon with their
lectures, they cogtrlbuted essentially to imparting the ex-
perience of. international orgsnizations -to the training
course,

The following list gives & survey on the authors who contri-
buted to the study material, elaborated case studies and
prepared fieldwork/laboratory exercises and flald exercises
and study tours.
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Adingi. H ; Dipl. Ing

Humboldt-Universitdt Berlin Sektion Lebenamittel—
industrie und Nahrungsgilterwirtschaft
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Wilhelm—Pieck-Universit#t Rostock .Sektion Biologie
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Barthélmes D 3 Dr sc agr
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Baszus . W 4 Prof. Dr sc
Technische Universitdt Dresden. Sektion Forstwirtschaft
Wissenschaftsbereich Biologile

Bastian 0 ; Dr rer nat
Zoologischer Garten Dresden

Becker. A ;- Dr sc¢ techn
Institut fir Wasserwirtachaft Berlin

Bellmann. K.; Dr.  habil .
Akademie der Wissenschaften der DDR

Zentralinstitut fir Kybernetik und Informationaprozease
Berlin

Belware. D.K.;Prof. Dr ; PhD; D. =me
Bhopal University School of Biological Seiences
India

Benndorf. J.; Doz. Dr soc. ) )
Techniasche UniversjtHdt Dresden. Sektion Wasserwesen
Wissenschaftsbereich Hydroblologie -

Bergner. E.; Dr agr.
Forschungszentrum fiir Tierproduktion Dummersdorf

Bochow, H.; Prof. Dr s8¢ .
Humboldt-Universitidt Berlin. Sektion Gartenbau

Breithaupt, G.; Dr. rer. silv. habll.
Technische Universitdt Dresden. Sektion Forstwirtschaft
Wissenschaftsbereieh Tropische Forstwirtschaft

Briickner G. Dr. agr
Karl-Marx-Universitit Leipzig. Sektion Tierproduktion
und Veterinirmedizin

Buggel ,H.; Doz. Pr rer. silv.
Technische Univerdit#t Dresden, Sektion Forstwirtschaft
Wissenschaftsbereich Tropische Forst- und Holzwirtschaft

Dyck, S i Prof. Dr Ing. habil.
Technische Universit#t Dresden, Sektion Wasserwesen
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Enke. K-H.; Dr med. vet ;Dipl. a,gr Ing.
Bezirkainatitut flr Veterinﬁrwesen Restock

Feiler, S5.; Dr. rer. ailv .
Techniache Universitit Dresden Sektion Forstwirtschaft,
Wiasenschaftsbareich Biologie

Fenske. G.; OVR Prof. Dr so med. vet.

Humboldt-Universitdt Berlin. Sektion Tierproduktion -
und Veterindrmedizin

"Fiedler, H.J.; Prof. Dr. rer. nat. habil.

Technische Universitit Dresden. Sektion Forstwirtschaft,
Wissenschaftsberelich Bodenkunde und Standortlehre

Flemming., &.; Dr rer. nat habjil.
Teqhnische Universit#t Dresden Sektion Waaserwesen

Francis G.R.; Prof. Dr.
University of Waterloo Canada, Faculty of Envirconmental Studies
" Dept. Man-Environment Studies

Franke. G.; Prof. Dr. sec
"Karl-Marx-Universitdt Leipzig
Institut flir tropische Landwirtschaft

Friedrieh H P.; Prof. Dr sc

Humboldt-Universitit Berlin Sektion Lebensmitteltechnologie
und Nahrungsgliterwirtschaft Bereich Technologie der Getrei-
deverarbeltung '

Glanze, P.;Dr. sec.
Karl—Marx—Universitat Leipzig Institut fir tropische Land-
wirtschaft

Graeve, W.-D.; Pr. sc.
Humboldt-Univarsit&t Berlin. Sektion Pflanzenproduktion
Bereich Ausléndische Landwirtachaft

Graf, D.; Dr. sc.
Akademie dar Hissenachaften der DDR. Institut fiir
Geographie und GeodHsie

Gruhler J.; Doz. Dr. Ing. habil

Techniache Universitat Dresden. Sektion Wasserwesen
Haaken. M.; Dr oec ’
Zentrum fﬁr Umweltgestaltung Berlin

Hain W.; Dr sec.
Karl-Marx-Universitdt Leipzig. Institut fur tropiache
Landwirtachaft

Hansen. R.; Prof. Dr sec agr
Humboldt-Univereitdt Berlin Sektion Nahrungsgﬂterwirtachaft
Bereich Technologie der milchverarbeitenden und Fettindustrie
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Haseloff, R.; Dipl. Phys.
Zentrum fir Umweltgestaltung Berlin

Hattenhauef .H.; Dr ac. agr.
Karl-Marx-Universitdt Leipeig, Sektion Tisrproduktion
und Veterinlrmedizin

Heilacher., K.; Prof. Dr sc¢ techn. m
Humboldt-Universitldt Berlin  Sektion Lebensmitteltechnologie

und Nahrungagiliterwirtschaft, ‘Bereich Technologie der (bst-

und Gemliseverarbeitung

Heinl, G. Dr. sc.
Hartin-Luther—Universitat Halle~ﬁittenberg, Sektion Bio-
wissenschaft

Hoehne, E. Dr. rer. nat. i
. Technische Universitat Dresden, Sektion Wasserwesen Hydro» .
bicloglie. Station Neunzenhain

Hofmann, W. Dr. rer. silvy.
Technisehe Universitidt Dresden, Sektion Porstwirtschaft
Wispenachaftabereich Bodenkunde und Standortlehre

Hoéntoke, W.; Dipl. Ing.
Zentrum fiir Umweltgestaltung Berlin

Hunger, W.; Dr. seo. allv.
Technische Universitit Dresden. Sektion Forstwirtschaft
Wissenschaftabereich Bqdenkunde und Standort}ehre

Jorga, W.; Dr. rer nat.
VEB Projektierung Waspserteohnik, Bad Liebenwalde

Katzeohner. W.; Dipl. Forsting.
Technische Univaraitat Dresden, Sektion Forstwirtaohﬁft
Wiasenachaftabereich Biologie R

Kind, G.; Doz. Dr. rer. nat . )
. Teohnische Universitdt Dresden, Sektion GeodMale und
Kartographie

Kiftner,-H.; Prof. Dr. Ing habil.
Technische Universitiét Dresden , Sektion Haaaerweaen

Klare, H.; Dr. rer. nat.
Akademie der Wissénschaften der DDR. Institut fir
shemisohe Technologie

Kthler, B.; Dr. med. vet.
Bezirksinatitut fir Veterinirwesen Potsdam

Koschel. R.; Dr rer. nat.
Zentralinstitnt fir Mikrobiologie der Akademie der Wia-
aenschaften, Ahteilung Limnologie
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, Kroske. H.; Prof Dr. sc. oec.

Akadenie der Wisasenschaften der DDR
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Humboldt- Universitat Berlin. Sektion Tierproduktion
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Miinch § ;i Prof Dr. ac agr -
Humboldt-Universitdt Berlin. Sektion Pflanzenproduktion
Bereioh Ausléndische Landwirtschaft
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Mutacher H ; Prof Dr sc
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© . 501l moisture reglime subc'apses 10
Soil drainage tlasses 11
Primary particles i2
-+ Textural classes 13
I1.c.1.2. Key to rock identification 16
1I1.¢,.2. . Complex. exercise: Ecosyatem analysis unde::
laboratory and field conditions 20
Introduction 20
by M, TESCHE -
iI.c.2.1. * Exe#rcises on plant ecology
by G.M. TESCHE 22
IT1.C.2.1.1. Dezeription and analys:.s of a phytoco-

_ enoals by G.P, SCHMIDT _ 22
IT.c.2.,1.2. Plant collection and preservation 26
II.C¢.2.1.2,1. The setting-—up of a herbarium (collec-

) ~ tion, preparation and preservation) 27
II. C.2.1.2.2. Preservation of plant material 30
II.C.2.4.2.2,1, Preservation for anatomic examinations 30
I¥.C.2.1.2.2.2, Preservation for physiological and bio-

_ -chemical examinations : } 31
T11. G243, Ecomorphological and .anatomic examina-
. ‘ tion by S. FRITIER 33
"II.C.2,1.3.%.  Adaptation of leaves to light _ 33
II.C.2.1.3,2. Adaptation of leaves to drought stress 36
I1.C.2.1.3.3. .Adaptation of the stem %o the site (eco-~
. logical effects on the formation of tis-
sues in growth rings) 38
IT. c.2.1.3.4., - Adaptation of roots to site conditions 42
II. C.2.1.3.5. Adaptation for the preservation of ’ab,e -
species 44
I1. C.2.1.4, Ecophysiological analyses . 46

II. ¢.2.4,4,1. TExperiments of direct recording of phyto-
_ © mass production by M. TESCHT . . AT
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Volume C/D (continued)

IT.C.2.1.4.1.1
IT.C.2.1. 41,2,
IT.C.2.1.4.2.

IT.C.2.%.4.2.1.
I1.C.2.1.4.2.2.
II.C.2.1.4.2.3.

*

IT.C.247e4430
II.C.2.1.4.3:1,

II.C.2.1.4.3.2.
II.C.2.1.4.3.3.
IT.C.2.1.4.3.4.
I1.C.2,1.4.4.

IT.C.2.7.4.4.1.
II.C.2.1.4.4.2,

IX C.2.7.4.4,3.
II.C.2..4.4.4.

I1.C.2.2.
II. £.2.2.1,
II.¢.2.2.2.

I1.C.2.2.3.
11.¢.2.2.3.1.
II.C.2.2.3.2.
II. C.2.2.34241.
Ir.c.2.2.3.2.2.
II. ¢.2.2.3.3.
II. ¢.2.2.4:
IT. ¢.2.2.4.1.
11, ¢.2.2.4.2,
I1. ¢.2.2.5.

-

. Phytomass by M. TBSCHE

Dendromass znd tree volume by D. GEROCID

- Bxperiments of indirect: recording of

phytemass production by M., TESCHE
Chlorophyll content by M. TESCHE
Coa-gas_exchange by G. MIC?AEI

Detérmination of the energy content
by G.

Zxperiments on stability indieation

Biochemical test for viability
by W. ZENTSCH

Activity of peroxidase as a stress
indicator by S. FEIIER

Measurement of electrical conductivity of
plant eluant by S. FEIIER

Exudatioh of carbohydrates from roots
by M, TESCHE |

Bicoindication of anthropogenic loads
by S. FEILER

Identification of herbicidal residues

Datection of the detrimental erfect of
motor wehiole exhausts

Detection of lead contained in road dust

Detectlon of the harmful effect of 50
immisgions

Animal ecology exercises 'by W. BASSUS
Introduction

Fondamerntals of catehing methodology
by W. BASTIAN

Recording of soil-fauna
Diract recofding methods
Indirect recording methods '
Nematodes

Microarthropodes

Evaluation

Recording of the entomofauna
Absolute recording methods
Relative rébor&ing'mathods

Preparation of the collected anlmal
naterial vy S. WALTER .

"Page
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65

65
67
69
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72
73

74
77
T
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79
79
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80
81
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84



- 44 =
Yolumg czp‘ {continued)

Page
11.0.2.2.5.1. [Killing of animals 84
I7.€.2.2.5.2. Transport 85
II.C.2.2.5.3. ©Pregervation and storage : 85
I1.C.2.2.5.4. Sebting and labelling 86
I1.C.2.2.5.4.7, Needles 86
II. C¢.2.2.5.4.2. Minute pins ) a7
I1.G.2.2.5.4.3, Gluing . , . . 87
II.C.2.2.5.4.4. Labelling - 88
II.¢.2.2.5.4.5. Suilpment 88
II. ¢.2.3, Exercises on the ecology of micro-
organisms by M. TESCHE SQ
IT. ¢.2.3.1. Baale rules for the work with micro- .

) ’ organisms ) 90
1I. €.2.3.7.4. latour safety measures o 91
IT. ¢.2.3.%.2. lHicrobiclogical work 91
II. C.2,3.1.3. Culture medla ' 92
II. €.2.3.1,4. Macroacopic and microscopic counting

and measuring 93
11, ¢.2.3.1.5, Macroscopic and microscopic determination 93
II. ¢.2.3.2. Collecting and igolation of microorganisms 96

I1. C.2.3.2.1. Microorganisms of the air 96
IT. C.2.3.2.2.  Microorganisms of the water : a7
I1. ¢.2.3.2.3. Microorganisms 0f the soil 0
II. 0.2,_3.2'.4. Microorganisms of the rhizoaphere 103
II. ¢.2.3.2.5. Microorganisms of the phyllosphere 105
II. C.2.3.3. Production of pure cultures (original straina)106
II. €.2.3.3.1. Pure cultures on Petri dishes 106
II. ¢.2.3.3.2. Basic cultwres in culture tubes 109

D. Field exerciss and study tours 111
II. D.1. Field exercise: Protection and rational
management of natural resources (Potsdam,
Berlin, (ilper See, Stackby)
Background information _ -

II. D.1.1. Waste water treatment plant Berlin-lfiinchehofe 111
II. Dp.1.2. Tierpark Berlin 12
II. D.1.3. Pruit plantation scheme Werder-Potsdam 113
II. D.1.4. Wetland area "Untere Havel ~ Giilper See" 115
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Yolume C/D (continued)

II.D.1.5.

II.D.2.

ITI.D.2.1.
II.D.2.2.

Bioaphere Reserve "Steckby -
loedderitzer Forst®

Excursion: Complex management of
ecosystems (Waren, Klink, Hiddensee)
Background information

Waren diatrict
Hiddensee ialand

Page
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N Subject IIl: Agro-ecosystems: Land-use planning with special
reference to infrastructure and regional planning *

STUDY MATERIAL
slaborated by a team of authors under G, Franke and A. Pfaiffer
VO ume One

III. 1. General characterisation of arid and humid -ystemn: irrigated
and ‘rainfed tcchnologiea

Yolume !yo

III. 2. Boology and ocultivation of important crope
2.1. Special problems of fertility and dagradation of
.tropical soils

Volume'Throq
III. 2.2. Cultivation of important crops

Yolume !bur

III. 3, Cultivation technologles, including eite demande, energy
demand;'izrigation, crop protection, fertilisation,
harvesting, processing, merketing

Yolume Pive .
III. 4, Crop rotation, plantations

III. 5. Ecologioal and economy-based cultivation strategies

" I11. 6. Epvironmental impacts of major agricultural systems
and practices, and possible countermeasures

Yolume B

CASE STUDIES

Yolume ¢

FIELDWORK / LABORATORY EXERCTSRS

m.

© —



I11.
III.

III,

11T,
- IIT,
I1I,
III.
-III.
III,
IIL.
III.
III.

'I1I,
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Volume One

IIT. 1, General characterisation of arld gnd humid éyatomq;
irrigated and rainfed technologies
by W, Eain '

1.1,
1.1.1.

1.2,

1.2.1,
1e2.2,
142430
1.2.4.
1.2.5
1.2.6.
1.3,

1.3.1-‘

Te3.26

1.3.3;_

The geographical delimitation of the troplce
Climatic factors as a bassis for a differentiated
subdivision of the troplice

The naturel conditions of production in the
growth climete zones of the tropilce

The evergreen troplecal rein forest

The molet savanna belt

The dry savenne

Thorn savanna -

Semi-deserts

Full desertis

The agriculiural land-use in the tropics
Agricultural lend-uee in the humld tropilos
Agricultursl land-use in the alternating
humid-arid troples

Agrioultural land-use in the arid regions

14
14
18 -

21
23
24
26.
26

34
41
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Volume Two

III.
IIT.

IIX.
IIX.
iII.

III.

2.
2.1.

2.1.1,
2.1.2,
2.1.3.
2.1.4,
2.1.5.

III. 2.1

III.

IIT.
1I1.
III.
III.

Ecology end cultivation of important crops

Special problems of fertillity and degraedstion
of troplcal soils by H. MUTSCHER
Introduction
Area potentisl and soils of the troplos
Soll fertility - term and definition
Portility-determining features of the solls
The degres of leaching and weathering of
the soils and soil fertility

Soil degradstion

Term and importance

Secondary salinisation of soils in

arid‘regions

Water and wind eroaion

Secondary moil acidification

Structure degradation

Impoverishnent of nutrients

Petrification

3
43
76
85
96
97



- AY -

Yolume Three

IIT.
IIT.
111,
IIT,

2.2.

2.2.1,
2.2;2,

2,23,

2.2‘4.
2.2.5,

2.2.6.

2. 2'7.

Coltivation of ‘important crops

. by G. FBANEE -

Starch plante

011 plants

Sugar planis

Frult

Luxury goods plants
Pibre plants
Cacutehouo

Tage

15
24
26
42
48
51
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JIII.

IIT.

III..

ITI.
II1.

11T,
1T,
III.
ITI.
III.
1.

IIT,

1T,

1171,
IIT.
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Yolume Four -

3

3.

3.1. 1.
3.1.2,
301234
3. 1.4,
3.2.

3,2.14
3.2.2.

3.2.3.

3.2.4,

3,2.5.
3! 3.

33t

-343.24

3.3.3.

3.4,

304‘1-
304.2.

Cultivation tachnologiss, including gite demands,
energy demand, irrigstion, orop proteciion; ferti-
1lisation, harvesting, proceuuing,-marketins

by P. GLANZE

festing stationa for mechanised fleld crop teohnelogy

-~ an importent basis for successes in mechanisation

Intrbduetlcn

Taeks - and resulta of the teeting etation at El Gasair
Working btasis of the station

Final remarks

On the influence of the range of productiom on the
machine requiremente - with spsoizl reference io

the demand for combine harvestars in -various regions
of the Arab Republio of Egypt

Introduction

The amoant of work in: dependence on the avallability
of the machinea with respect to types of work

The amount of work in dependence on;the '
ocultivation intensity

Dietribution ae to time of the amount of work in
dependence .on the range of production .
Amountas of work and reglonal tranefer of machines

The reduction of the agrotechnical period as & factor
of intensification -~ poseibilities and limits
Introduction

Pactors of influenco on the agrotechnical periode
Determination of the economical limits of

reducing the sgrotechniesl period

Pechnologles of maize production - with specigl
reference to the agrotechnical requirements

Introduction
Soil oultivatlion up to seeding

16

19

20

35

¥
35
40

50

50
5
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ITY,
IIT,
IIT.

I1I,

IIT.
III.
III.
111,
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Yolume Four {continued)

3.4.3, Planting

3.4.4. After-cultivation

3.4,5, Fertilisation

3.4.6, Hervest

3¢5. Teohnologicaliaspecta of the modernisation
of rice production with aspecial reference to
experiences gathered in the Arab Republic of
Egypt

3.5.1. Introduction )

3.5.2, Conditions for carrying-out the process

3.5.3. Process of rioe production

3.5.4. Final remarks

65
17
85
90

100 -

100
100
116
130



Volume -Five J
I1I.4. Crop rotation, plantations By G.FRANKE 5
ITI. 4.1, Rotation of crope, monoculture and monoproduction 5
III.4,2, Crop rotation planning
IIT.4.2.1., Crop rotation planning in the case of versatile

field farming and ons growing segson per year g
IIT.4.2.2. Crop rotation planning in the case of two
growling seasons per yesr . 12
~ ITT.4.2.3. Crop rotatlon planning in the case of ‘
uinterrupted utilisation of the soil 18
II1%, 5. Ecological and economy-based cultivation stra-
' tegies By A, PFETFFER
IIT. 5. 1. The importance of agriculture as s branch of 25
~ national economy )
IT¥.5.2,  The aims of agricultural production in the 27
: developing countries
IIT, 5.3. The present state of agriculiural economy im
_ o the developing couniries T o33
‘IIT, 5+3.1. On the general aspessment of the situation
o in sgriculture 33
ITI.5.3.2. The farming systems in agriculture 36
III.§.3.3. Farm syatopq in developing countries 60
III, 5.4. Intenegificetion as the main way to an
inorease in agriculiursl production 83
III, 5+5. The realisation of the development strategy
by means of agricultural projects 92
‘TIT, 5.5.1. Ob the methodice of elaborating projects for
agricultural faoilities for the expori in 9
developing countiries. :
11T, 5.5.2. Thqlphsaes'of-elaborating agriocultural ) 95'
projeots. .
IIT. %.5.,3., The parts of an agricultural project 106
III. 5.5.4, On a few problems of evaluating agro-industrisl
: . projects in developing countries ' 110.
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Volume Pive (continuned)

111.6.

ITI.6.0,
III- 6.1 .
IIT.6.2.
I11.6.3.
ITT.6.3.1.
IIT.6.3.2.

ITI.6.4,
IIT.6.5.
I1I.6.5.1.
IIT.b.5.2.
IIT,6.5.3.

Environmentsl impacts of major agrioultnral
waiam and practices, and poseible counter-
messures By W. BASSUS, J. WOTTE, H.PAGRL
Introduction o

Use of pesticider

Use of fertilizérs 1)

Agro-industrial wastes

'Agricultural regidusy _
Poasibilities of avolding. environmental
impacts from q'irieulturnl syatems

Sofl erosiom | '

Irrigation and gsalinigatiom

Fudamentals and iwmportance

Processes and consegquences

Meagures for inhibition and removal of
salinisatlion ' . &

1 See IIIL.2.1

12¢.
124
126

142
142

146
5%

154
156

15T
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- Yolume 3B
CASE STUDIES
III.B.1. Modern rice produc'.tiop technology in Asia
II1.B.1.,1. Rice cultivation in Vietnam

by LE THAC CAN ' 3
IITI,B.1.2. Rice storage and processing irn the Socialist

Republic of Vietnam

oy H.P. FRIEDRICH N
Annex: Modern rice production technology in Vietnam

by NGUYEN THI KHUONG 38

Inircduction for Cage Studies IXI.B.2. to III,B.4.
by K. HEILSCHER ' " 7

III,B.2. Vegef&bls ans cassava production in Africa

by O. QHNEDORFER, H. ADINGY, K. HEILSCHER 82
IIT.B.3. Fruit production in Latin America

by K. HBILSCHER ’ 105
IIT.B.4. Low-waste technology on apples (GDR)

" by K. HSTLSCHER and OHR. MUELLER 126 )

ITI.B.5. Complex planning, design and organization

in Algeria under’a.apeets of rationsl uti-

1lization of natural resaources, especially

water and goil -

by H, MARX 149
III.B.6, Industrial complexzes for plant production,

- environmental conditions and stability of
‘ecogystens B
by R. LEQNHARDT 165
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Yolume C

. FIELDWORE / LABORATORY REXERCISES

III.

II1,

IIT,

III.

ITY.

- C. Pieldwork / Laboratory exerciges

C.1. The key function of grein production in-developing

countries, modern technlcel forms in connection with
various ecosystems

C.1.1. Production of grelns
by G, Wicke

C.1.2.; Storage, tréatment and methods of processing g;ain
by H.¥, Friedrich )

C.2, Land-uge planning with special reference to effective

14

infraetrpoture end regional plenning in' food production

by A. Winkler

C.3. Complex factors of high blomess production and high

food production; environmental impact of pesticldes, nu-
trients, fertilisers and others; irrigation, aalinatipﬁ.

so0ll eromin, . :
Factors of intensified sgricultural production
by H. Bechow and H. Pagel

38

55
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Subject IV: Animal husbandry

STUDY MATERIAL
"elaborated by a team of authors upnder @. Fenake

Yolume One
Introduction

IV.l. Range managsment

Yolume Two

V.2, Eéology‘and production technology of selected animals
(oattle, sheep and goats, poultry, pigs)

Yolume Thres

Iv,3. Processing and marketing
(nilk and meat)

IV.4, Unoonventional sourges of proteimn
Game management (management of reserve areas and other
game habitats)

IV.5., Pnvironmental impaot of animal
busbandry

Yolume c _ .

GASE STUDIES
FIELDWORK / LABORATQRY EXERCISES



YOLUME ONE
Iv.1.

TEIV.1.1.
I¥.1.1.1.
v.1.1.2.
V. 1. 1.3,
IV.1.T.4.
IV.t.1e5..
Iv.1.2.
IV, 1.2.1.
Iv.1.2.2,
.13,
IV.1.3.1.
IV.1.3.2,
IV.1.3.3.

Iv,1.3.3.1.

Iv.i.4.
Iv.l.4.1,
Iv.1.4.2.
Iv.1.4.3,

- 57 -

Range management -

by S. LEGEL

Fodder basis and livestock

Climate and fodder baaig

Natural grasaland (natural pasture)
Farms: of greasIlang :
Savannas : )
Utilization of the available fodder
Patential af faodder supply basi=
Plant production '

Animal autput

Situaticen of nutrition

General

Desgert~-type steppe situation
Savanna zituation

Seasonal lack of fedder

Improvement of fodder basis and nutrition

‘Geheral . .
Examples of improvements

Model for the development of pasture
utilization

Page

38
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Yolume Two ‘ page
V.2, Ecology and production technology of selectad 4
animals

IV.2,1, CEocology and production technology of cattla

by D. LAETZSCH and W, SCHIERITZ &
IV.2.1.1. Demands of dattle production on the environ-- 4

ment
Iv.2,1.2, Prooessres for mllk production, slaughter 9.

. sattle and heifer calves
Iv.2.2, Eoology and production technology of sheep 18
. and goats,. by G. BRUECKNER and K.H.

Iv.2.2,1. Introduction 18 .-
Iv.2.2,2, Sheep population in the world 21
17,2.2.3. Sheep ‘breeds 22
Iv,2,2.4, Sheep breeding, sheep-improving methods 27
Iv.2,2,5, Artiticial insemination 31
1¥.2,2,6, Development strategies ' 31
IV.2.2,7. Production of goats T 33
Iv.2,2,8, Sheep and goat nutrition - : s
Iv.2,2,9, Additional etatistics and tables 42

'1742.3. Eoology end production technology of pouitry %6
by H. HATTENHAUER . .
IV.2,3.1, Poultry products 56

" IV,2,3.2. Conditions for poultry prodnction 57
IV.2,3.,3. Egg production . . 58
IV.2,3.4. Small-sosle egg productlon : 39
1v.2,3.5, Large-scale egg production 65

. IV.2,3,6, Chicken and pullet rearing ' 68
IV.2.3.,7. Broiler prbduction 70
IV.2,4. Ecology and production technology of pigs 75

. by M. KRUEGER and M, THIER
IV.2,4.1, Importance of pig production 75
Iv,2,4,2, Breeds of pigs and their importance 76
IV.2.4.3. Breeding systema 79
IV.2.4.4, Performance tests 80
IV.2.4.%. Keeping of pigs 81
IV.2.4.6, Feeding - s

IV.2.4,7. Additional reguirements _ 84
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‘ Page
VYolume Three
V3. Processing and marketing _ ' : 1
by H. SIELAFF '
IVeSete Processing and marketing of meat and meat products 1
IV 3elede Introduction 1
IVe3ete2, Meat as food = a potential threat? .2

IVe3ele3e Requlirements for the design of s slaughter and 10
i processing plant

IV3.1.4. The opexation of slaughter and process faollities 13
- considering the problems of envircumen proteation

T IVe3e2. Processing and marketing of milk by R. HANSEN 22
Iv.5.2.1,  The importance of milk in human nutrition’ - 22

IVe3e2.2, Propertiea of the raw material “milk® that are de- 24
cisive for its ntilization

IV.5e243 Characteristic types of milk supply - 24 -
IVe3e244 Collection and transport of raw milk 25
IVe3e245, The processi.ug of milk in the dairy ' 26
IVe3.2,6. Production and distribution of certified milk 26
IV 247 Milk supply in remote and less developed areas 27
IVe3 2.8 General principles for the construction o:E an 28
industrial milk processing plant
IVed. Unoonventional sources of protein game management 29
by D.X. BELSARE
IV.d.1. Introduotiocn 29
IVedalela Measures of game management 30
IVe4e2, - New technologles for the utilization of agricultural 32
and food processing by-products and wa%mtarials
IVed e Utilisation of game animals 41.
IV.4.3.1. game cropping by D.K. BELSARE s 4
Iv.4.3.2.  Game ranching ' 4
IVed o345 Gane faming ' 42
IVed o4, Zoonomics of game ranching and game farming in 48
African countries
IV.4.5, Conolusions : : 49
IV.5. Environmental impact of animal husbandry - 52
IVeSele Overgrazing, goil erosion and desertification 52
by He PAGEL
IV.5.1 oTe fFlmdamentals _ ’ 52
IV.5.1.2.  Processes and factors : - 53

IV.5.1.3. Measures for prevenilon and control : 58
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. ¥Yolume Three (continued)

IVe5e2.

IV.5.2.1.
[

IV.5:2.2,.
Iv.5.2.2.1,
IV.5.2e2.2,

IV.5.242:3¢
IV-5-3-

IVeSe301,

IVe3.3.24
IV543e00
IV.5.3.4.

Livestook epidemios in the tropics and
subtropics from an ecological point of view

by B, KJHIER

Significance of infectious diseases for animal
husbendry in tropical and subtropioal countries

” Main points in the control of infectlous diseases

Yector diseases

Viral and bacterial trépical livestock epidemics
of migrating charagter the control of which .
might bhe effective by impunprophylaxis

Soil infections

Animal hygiene in the tropics ‘al.nd subfropios
from an ecological point of view

by G. FENSKE

Tasks of animal hygleme in the tropics and
subtropiocs

Requirements on location -
Weter hyglene in the troplea and subtropic

Environmental problems cansed by wastes of
animal husbandry and processing plente

82
89

89

101

103
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CASE STUDIES

IV,Q B‘ 10

irv. B. 2.

IV. B. 4.2,

IV, B, 5. .-

-6 -

Environmentsl impact and ecological aspects in
g;siﬁing and operating a milk processing plant
o8

by 3. HANSEN

Environmenta.l impabg and oco%'o %oﬂ aspectst:l.n
des g and opera an abattoir and mea
Sasing plank in eia

proosssing plan

by H. SIELAFF

Stable agro-ecosystema: the most important
condition for high animal: produotion in
Iatin Amerioa

by H. PAETZOLD

Agro-eoogystems, plant production and efficiency
in animal hushandry; meat processing and low=
waate teohnology

o~ecosystems, plemt production and
efficiency in animal hush

by E. BERGNER

Raticnal organigation of meat proocsssing in.
a slaughter house and prooessini entexprises
of the GOR in consideration of low-waste
teohnologies

by H, SIELAFF ,
Big game management in East Africa (strate-

gies for the rational use of the wildlife
regource)

by W. BASSUS

FIELDWORE/LABCRATORY EXERCISES

. C. 1.

v, €. 2,

Rational use of soll, water and air in animal
production, with special reference to stable
agro-ecosystems

by G. FENSKE
Planming and oalculation of future protein
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‘STUDY MATERIAL
slaborated by & team of authors under M, Loeachan
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Yolume Two

V. 4. Umes of forests and their environmental implications
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Yolume Three
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" by G. BRETTHAUPT
VT 1, Desertification 36
v.T.2. Sand dune fixation 54-
v.7.2.1. Distribution of sand-fields and dunes 54
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VI.2.2.3, "Semi-natural® redevelopment of vegetatiom 66
v:rla.a‘ 4.

martificial® development of e vegetation cover 66



- 69 -

Yolume B/C
CASE STUDIES
V.B.1. Development plamning for resource management
: by H.BgﬂGEL P o i
V.B.2.. Project study on the demand of fuelwood and
oharcoal
M. LOESCHAU
V.B.3. Projeot study on shelterbelts and fuelwood

E uction
y H.BUGGEL/ H.UIBRIG .
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Subjeéct VI: Management of aquatic ecosystems

STUDY MATERIAL _
elaborated by a team of authors under D, Uhlmann
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VvI. 1, Structure of lake scosystems (temparaturs and oxygen
_stratification. light energy and nutrients)

VI. 2. Structure and dynahicé of marine ecosystems (nutrient
balance in the sea, regional differences, upwalling
araas), off-shore and coastal fisheries :

IVI. 3, Controlled productivity as a'ﬁrincipal management goal
{control of sutrophication; combating aquatic weeds;
_nternational control measires and food~web manipulation)
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VI. 4, Service ecosystems for secondary and advanced waste
treatment (stabilization ponds, pre-dams)

vI, 5. Management of river ecosystems (biotic structure,
pollution and self-purification)

volume Three

VI. 6, High productivity as a principal management goasl
(fisheries management of lakes, rivers and ponds)

vI. 7. Control of human impacts on coastal ecosystems
{pollution problems.in shelf regions, estuaries,
‘mangrove swamps, coral reefs)
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3.1.5.
3.1.6.

3, 2.
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Stabilization ponds
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Subjeot VII: Pundamentels of envirommental impact assessment
and project implementation
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