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Program for the Symposium on Alternative Approaches to Urban Market Crop Wastes Management held
on July 14, 2005 at Hotel Equatoria, Kampala

Session one: Chairperson . Dean, Faculty of Agriculture

8,00 - 9.00 a.m. Registration

9.00 - 9.15 a.m. Remarks from Workshop Convener, Prof. E.N. Sabiiti
9.15 - 9.30 a.m. Remarks from the Vice Chancellor, Makerere University
9.30 - 9.45 a.m, Remarks from His Worship, the Mayor, Kampala City Council
9.45 - 10.00 a.m. Remarks from His Excellency the Ambassador of Sweden to Uganda

10.30 - 10.50 a.m.
' 10 .50_11 .10a .m .

10.10 -  '11.30 a,m.

11 .30 -11 .50a .m .

1 1.50 -  12.10 a.m.

12.  l0  -  12.30 p.m.

an0

12.30 - '1 .00 p.m.

Video Documentary on the garbage situation in Uganda

Overview of the urban market crop wastes utilization Program Prof. E.N.
Sabiit i

Crop wastes soil amendments as a tool in integrated pest management of
vegetables. Ms. J, Karungi

Urban market wastes for soil fertility improvement. Ms. A. Amoding
Effects of utilization of urban crop wastes on the performance of lactating dairy
cows. Ms. J. Nambi

Socio economic implications of urban market crop waste utilization in urban

peri urban areas Mr. W. Ekere

Discussion

Session two: Chairperson - Director, Graduate School
2.00 - 2.30 p.m.

2.30 _ 3.30 p.m.

*3Uiffiffiiffi{&fiiear$Fidak
4.00-4.15 p.m.

4.15 - 4.30 p.m.

4.30 - 4.45 p.m.

Way forward, Coordinator Prof. E.N. Sabiiti
PIenary session

Wrap up by the workshop convener - Prof. E.N. Sabiiti
Remarks from Dean Faculty of Agriculture

Remarks from Director - Graduate school
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16. Dr. S. Kyamanywa Associate prof., MUK
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19. Mr. Elijah Kirumira Director, GSLM
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21. Mr. Idd Busajja principal, Health, Entebbe
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24. Mr. Stephen Ntambi teacher, Buganda Road pS
25. Mr. Moses Kato Rural Devt
26. Ms. Rene Murwaje Researcher, CRM
27. Mr. William Ekere Lecturer, MUK
28. Mr. Francis Ogwang Student, MUK
29. Mr. J. Kalyesubula Journalist
30. Ms. Alice Amoding Graduate Student, MUK
31. Dr. M.S. Rwakaikara Lecturer, MUK
32. Mr. John Oteba Asent
33. Mr. Francis Aduka Eivironmental alert
34. Mr. Monis Okeny Student
35. Mr. Abel Atwiine Asent
36. Mr. Enoch Murabazi Uiiimate Media
37. Mr. Richard Kirembeki Joumalist, Bukedde
38. Mr. James Bakunzi Joumalist. Dailv Monitor
39. Mr. Mike Kitara Student
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List of acronyms

CAEC Continuing Adult Education Centre

FA Faculty ofAgriculture

KCC Kampala City Council

MCW Market Crop Wastes

MU Makerere University

MUARIK MakerereUniversityAgriculturalresearchlnstitute,Kabanyolo

NEMA National Environment Management Authority

NGO Non Governmental Organizations

SLU The Swedish University ofAgricultural Sciences



I.O OPENING CEREMONY

The Dean Faculty ofAgriculture, professor Mateete Bekunda chaired the opening session. He
welcomed guests and participants, and called upon the convener to offer the basis of the
symposium.

l�l Remarks from the convener of the Symposium: professor E.N. Sabiiti
. He welcomed members.
r He thanked the ambassador for always supporting the project and coming whenever

invited.

' He thanked the Dean of the Faculty of Agriculture where the project is housed for the
mandate.

r Professor Sabiiti informed participants that the project on waste utilization had started in
2000 with the aim of assessing different ways through which the waste could be tumed
into a resource in crop/livestock production; and that this June 2005 marked the end of
Phase I of the project. The purpose of the symposium was therefore to disseminate the
findings from Phase I as welr as share views on the way forward. He also informed
participants that because of the good work done in phase I, the donors (sida/sAREC)
agreed to fund Phase II of the project.

' He argued participants to read the distributed publications accruing from the project and
help to spread the message. He especialy urged personner from the media (iournalists) to
ensure that the information was delivered to the communities.

' Prof. sabiiti the introduced the four phD students and the scientific team who had been
canying out the research on potential areas of waste utilization and their implications and
were going to present their findings and recommendations.

' He urged pa(icipants to think about market crop wastes in terms ofa resource and hence
use it accordingly. He said, ..Change usually starts somewhere, and its you and I to start
the process".

' He ended by informing participants that this was the third dissemination workshop
through which the team has been sensitizing people on the merits of garbage as a
resource.



1.2 Opening speech from the Representative to the Swedish Ambassador to Uganda

. The Ambassador was represented by the Program Coordinator, Mr. _ who expressed his

happiness at being present at the symposium.

. He informed members that it is not waste but something in the wrong place and said that

poor countries should exploit it as a resource citing the example of Tanzania where an

entrepreneur is exporting Sisal waste to northem Sweden.

. He informed members that he had observed some ingenious ways in which some wastes

search as plastic are being re-used as toys by small boys and yet how come that the

people who are good at re-using other materials can not do the same with crop wastes.

. He wondered whether it was the sheer amounts that were discouraging re-use since had

observed that when something is not rare, then it is not given great importance.

. He advised that when working with waste, you can kill two birds with one stone. You

just need change in the mind set, and you require knowledge to do this and hence the

reason such a project is so good.

2.0 sEssIoN Two

2.1 Overview of the urban market crop wastes utilization Program Prof. E.N. Sabiiti

and PhD Students' Presentations
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THEME:
5Y,1APO5IUM ON ALTERNATIVE
5CIENTIFIC APPRO ACHES TO

URBAN AAARKETS CROP
WASTES IvTANAGEMENT

Sabi i t i l ,  E.N. and Ledin2, S.
lMakerere University
2Swedish University of Agricultural Sciences

14TH JULY 2OO5 - HOTEL EQUATORIA

GENERAL PROGRAMME OVERVIEW

Backq ro u nd
. Programme stared 2000 with major objectives of

bui lding PhD supervisory capacity,  generate and
disseminate technologies & enhance research
culture at Makerere University in collaboration with
Swedish scient ists (SLU).

. The overall goal of the programme is to eradicate
poverty of the urban/peri-urban small  holder

.  
agricul ture through research.



T H E  P R O B L E M
Kampa la ' s  popu la t i on  o f  be tween  1 .2  t o  1 .5  m i l l i on  gene ra tes
app rox ima te l y  1000  t ons  o f  ga rbage  da i l y

Trans lates to  near ly  1 .2  kg of  waste per  capi ta  per  day

Mon th l y  abou t  40 ,000  t onnes  a re  gene ra ted

Huge  expenses  i ncu r red  by  KCC to  d i spose  some  o f  t h i s

E  nv i r onm en ta l  Po l l u t i on

N ut r ient  deplet ion f rom Product ion areas

Many  sma l l  ho l de r  poo r  f a rme rs  w i t h i n  u rban /pe r i - u rban  a reas
could recapture these nut r ients  for  increased product ion

Was te  gene ra t i on  has  been  i nc reas i ng  as  shown  i n  t ab l e

Map of Uganda Showing flow of domestic
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WASTE GENERATION TRENDS

Year Population Average Average o/o
Monthly waste quantity coverage method
generationin collected
tons

8929

13755

7000 781969 330,700

1980 485,500

1991 774,247

2002 1,208,544

Source ; PCU KCC (2002)

3500 13

14000 39

Open
dump

Open
dump

Land filling

TYPICAL  WASTE S ITUATION
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A P P R O A C H E S
Presen t l y  Ga rbage  co l l ec t i on  and
m a n a g e d  b y  K C C
A b ig  p ropo r t i on  o f  was te  i s  l and
s i te  a t  K i tez i  by  cont racted pr ivate
KCC
Apar t  f r om p las t i c  r ecyc l i ng ,  l i t t l e  was te  recyc l i ng
i s  done  as  no  spec i f i c  s i t e  i s  a l l oca ted
fo r  t he  pu rpose .
A n d  s o m e  o f  t h e  g a r b a g e  r e m a i n s
sca t t e red /heaped  on  road  s i des  o r  marke t s .

SCIENTIFIC APPROACH
CONCEPTUAL MODEL Ots I,LA.RKET WASTE UTILIZATION IN
CROP LfVEST(rcK SYSTEMS INI-,'R3AN &PERI- LIRBAN AREAS

Emlience
for sirtt
f.n4ny

------------) hesent focus of

research
''' ' '- - ' ' Future lbcus HW = Hourchold wr*c

d  i sposa  I  i s

f i l l e d  a t  d u m p
col lec tors  a  nd

a

I

l t  gain

HW
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VALUES OF  GARBAGE PROGRAMME

Covers Social ,  Environmental  and Economic values
Social  value
. Involves capacity bui lding training- 4 PhD students
Environ m ental
.  Involves recycl ing of nutr ients lost in order to improve soi l

fertil ity
.  Reducing the problem 0f garbage accumulat ion
Economic  va lue
. Sale of sorted wastes e.g. banana peels and sweet potato vines

for cash
. Increased crop/milk product ion as a result  of
. util ization of the market wastes
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RESEARCH PROGRAMME
Sub- programme 1: Util ization of Urban Market Gr,, F
Wastes in Livestock Production Systems
Scient ists:
J.  Nambi-Kasozi l ,  E.  N. Sabi i t i l ,  F.  B. Bareebal and E. Sporndly2
1 Makerere Universi ty.
2 Swedish Universi ty of  Agr icul tural  Sciences.

Sub programme 2: Urban Market Crop Waste For Soil
Fert i l i ty Management

Scientists:
Amodinql ,  A, ,  Tenywa 1,  J .S. ,  Ot tabong 2,  E.  and Ledin 2,
S.
1 Makerere University.
2 Swedish University of Agricultural Sciences.

Sub programme 3:  Market  crop wastes der ived soi l
fer t i l i ty  amendmentsr  a tool  in
integrated pest  management in  Uganda

Scient is ts;
Karunq i l .  J . ,  Kyamanywa l ,  S .  and  Ekbom2,  B .

lMakere re  Un ive rs i t y .
2 Swedish Univers i ty  of  Agr icul tural  Sciences.

Sub-p rog ramme 4 :  Soc io  Economic  lmp l i ca t i ons  o f
Waste Ut i l izat ion

Scient is ts:
Ekere l ,  W. ,  Mug isha l ,  J . ,  Nakakawa l ,  S .  and  Drake2 ,  L

1 Makerere Univers i ty .
2 Swedish Univers i ty  of  Agr icul tural  Sciences.
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S u b - p r o g r a m m e  5 :  F a c u l t y  F u n d s

Sm a l l  Com pe t i t i ve  resea rch  p ro jec t s  by
sta f f  not  d i r :ec t ly  benef i t ing f rom the
m a i n  p r o g r a m m e
Suppor t s  s ta f f  t o  a t t end
con fe re  n  ces /sym Pos ia / sem in  a  r s
S u p p l e m  e n t s  p u b l i c a t i o n s  o f  p r o c e e d i n g s ,
Fa cu l ty  jo  u  rn  a  ls /b  u  l le t in  s /a  bst rac ts

ACHIEVEMENTS

4 PhD students to have completed their research and one of
them has submitted her PhD Thesis in record t ime
Career enhancement of Faculty staff through Small Grants
Developments and strengthening of collaboration l inkages
(lnternational and National)
Sensit ization of Stakeholders through workshops
Closer cooperation with KCC
Several publications produced
Research infrastructu re stren gthe n 0d (computers, lab. Equipments,
veh icles, internet, E-library facilities)

Best Poster Award at XX lnternational Grassland Congress,
Dubl in-2005
Have got approvalfrom Sida SAREC for phase ll July 2005 -
June 2009

t 4
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xx lnkmddl oulnd c.nsB. hbl'r.20o5 .)bl&,'^:::_::::::"::: __ qF
BEST POSI'ER AWARD

iiB it b .dilY dst rh. F lrprc@rod by

,i, /.W, riaA, AA hlar, ltt Z*i'Ji'.q,i - h..+A.4
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l.}�.l::::i...... r,"r"'- n r. w rn,
((La 3. i .{n. codhilFl

WAY FORWARD

To complete phase I act ivi t ies
Form a center  o f  Exce l lence in  waste management

Students  to  graduate

Publ icat ions
Ref in ing phase l l  -  address ing 4
ru m inants, soil fertility/human excreta
Biogas technology)
Sim i la r  approaches

gaps (c rops ,  smal l
and social  econom ics of

l 5
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P E R F O R M A N C E  O F  L A C T A T I N G
D A I R Y  C O W  S  F E D  U R B A N
M A R K E T  C R O P  W A S T E S  I N  S M A L L
H O L D E R  P R O D U C T I O N  S Y S T E M  S

B y  J u s t i n e  N a m b i - K a s o z i

Supervisors 1.  Prof .  E.  N.  Sabi i t i
2 .  P ro f .  F .B .  Bareeba

3 .  Dr .  E .  Spornd ly

I N T R O D U C T I O N

.  P o p n  i n  c i t i e s  w i l l  i n c r e a s e  f r o m  3 - 5 . 1  b n
( 6 Q o / o  o f  w o r l d  p o p n )  b y  2 0 2 5  ( H  o l m  e r  e f
a l . ,  2 0 0 0 ;  T j a n d r a d e w i  &  C h a h l ,  2 0 0 0 )

.  A s  a  r e s u l t ,  w a s t e s  w i l l  a l s o  -  e n v t a l
p o  l l u  t i o  n

.  W  o r s e  i n  d e v ' p g  c ' t r i e s  w h e r e  m  o s t  c r o p s
a r e  m  a r k e t e d  i n  r a w  f o r m

.  P e r i - u r b a n  a g r i c .  i s  v . i m  p o r t a n t  i n
s u s t a i n i n g  l i v e l i h o o d s  o f  i n c r e a s i n g  p o p n .

1 1



I N T R O  D .  C O  N T ' D

W o m e n  d o m i n a t e  t h i s  f o r m  o f  a g r i c .  b u t
a r e  f a c e d  w i t h  f e e d  s c a r c i t y

C r o p  w a s t e s  ( C W s )  a r e  a b u n d a n t  e s p .  t h e
b a n a n a  p e e l i n g s  ( B P )  - a l t e r n a t i v e

F a r m e r s  a l r e a d y  C W s  b u t  n o t  a w a r e  o f  t h e
n u t r i t i v e  v a l u e  &  t h e  b e s t  w a y  o f  u t i l i s a t i o n

U n s i g h t l y  a p p e a r a n c e  o f  u n s o r t e d
W A S T E S
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O B J E C T I V E S

E v a l u a t e  p e r f o r m  a n c e  o f  c o w s  f e d  s o r t e d
C W s  i n  t e r m  s  o f  m  i l k  p r o d n ,  l i v e  w t  c h a n g e s
&  D M I

D e t e r m  i n e  n u t r i t i v e  v a l u e  o f  C W s  t h r o u g h
c h e m i c a l  a n a l y s e s  a n d  d e g r a d a b i l i t y  s t u d i e s

D e t e r m  i n e  c r o p / f o d d e r  y i e l d s  r e s u l t i n g  f r o m
c o w  d u n g  m a n u r e  f r o m  d i f f .  s o u r c e s

U r b a n  C W  u t i l i z a t ' n  f o r  l i v e s t o c k  f e e d i n g
w i l l  i m  p r o v e  m  i l k  p r o d n  i n  p e r i - u r b a n
a r e a s  a r d  t h e  L .  V i c t o r i a  c r e s c e n t .

C o w  d u n g  m  a n u r e  a p p l i c a t i o n  w i l l
i m p r o v e  c r o p  y i e l d s  i n  t h e  u r b a n  &  p e r i -
u r b a n  z e r o  g r a z i n g  s y s t e m s .
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t r  Four  d ie ts  (BP a t  0  , ,  ZO,  40  & 60  % wi th
e l e p h a n t  g r a s s )  w e r e  s t u d i e d  o n  s t a t i o n

Q  E a c h  d i e t  w a s  s u p p l e m e n t e d  w i t h  m a i z e
b r a n ,  c o t t o n  s e e d  c a k e  a n d  G l i r i c i d i a .

t r A  4 x 4  c h a n g e  o v e r  L a t i n  S q u a r e  d e s i g n
w a s  e m p l o y e d .

M E T H O D O L O G Y  C O N T ' D

)  D a i l y  f e e d  i n t a k e s  w e r e  r e c o r d e d  &  f e e d s
w e r e  s a m  p l e d  f o r t n i g h f l y  f o r  n u t .  A n a l y s e s

F  D a i l y  m  i l k  y i e l d s  r e c o r d e d
s a m  p l e s  t a k e n  f o r  a n a l y s e s

F  F a t  c o r r e c t e d  m i l k  y i e l d s  w e r e  d e t e r m i n e d
a c c o r d i n g  t o  M  a y n  a r d  e t  a t . ,  1 9 7 g

a n d  m  i l k
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T a b l e  l :  M  i l k
e x p e r i m e n t a l

y i e l d  a n d  c o m p o s i t i o n  o f  c o w s  f e d  t h e
d  i e t s  o n  e x p t  o n e

Tabfe 2: Dry matter intake and
fed experimental diets

average daily gain of cows

D M I (kg/d ay)

B a t o l

S u p p l e m e n t

T o t a l

T o t d l  D M I  ( k g / k g r y  o , ' )

A D G (kg/.tar)

A  ve rage  l y  "  " ( kS )

A  ve reg  e  body  v t  ( k  g ) 4 7 6 . 5  4 . 8 8

0

1 0 . 5 .

5 . 7 '

|  6 . 2 o

0 . t 6 t "

0 . 0 3 8

t 0 0 . 4

4 6 1  , 7

2 0

I  L 5 .

6 . 5  n

t 8 . o b

o . l 8 o b

0 . 4 t l

1 0 0 . 6

4 6 8 . 3

4 0

I  4 . 1  '

2 1 . 5 ' �

0 . 2  1 3 .

0 . 2 6 3

1 0 1 . 3

4 7 3 . 2

6 0

1 6 . 5 1

4 . 9 t

2 t . 4 '

0 . 2 t l .

- 0 . 6  3  2

I 0 1 . 8

S E  +

0 . 7 9

0 . 0 0 2

o , 7  9

0 . 0 0 9

0 : 5 5 6

0 . 7 5

P aram e ter 0 2 0 4 0 6 0 S E  +
M i lk y ield

T o t a l  ( 1 4  d  a y s ) 1 5 0 . 5 1  42 .9 1 5 9 . 6 1 5 5 . 7 4 . 9  6
D aity yield 1  0 . 8 1 0  . 2 1 1  . 4 1 1  . 1 0 . 3  6
F a t  c o r r e c l e d
m ilk

1  2 . O . 9 . 8 b 1 4 . 1 . ' t  0 .5  b 0 . 7  8

M i l k  com pos i t ion

M ilk fat 4 , 8 0 a 3 . 6 3 b 5 , 5 4 a 3 , 5 8 b 0 . 3 0 2
Crude pro te in 2 . 7  9 2 . 6  8 2 . 6  9 2 . 5 6 0 . 0 9 7
T o t a l  s o l i d s 1 1  . 9 7 1 1 . 7 9 1 2 . 6 3 1 2 . 6 8 0 . 3  2 6

2 l



.  B a n a n a  p e e l i n g s  ( B P )  a r e  a  v a l u a b l e  f e e d
r e s o u r c e .

.  B P  s h o u l d n ' t  b e  f e d  s o l e l y  b ' s e  t h e y  a r e  l o w  i n
m  o s t  n u t r i e n t s .

.  I n c r e a s i n g  t h e  l e v e l  o f  B P  s h o u l d  b e
a c c o m  p a n i e d  w i t h  s t r a t e g i c  s u p p l e m  e n t a t i o n .

B a s i s  f o r  a b o v e  c o n c l u s i o n s
.  C a r r i e d  o u t  s u r v e y s  o n  m  a r k e t i n g  a n d

i n f l o w  o f  b a n a n a s  i n  v a r i o u s  m a r k e t s  i n
C e n t r a l ,  E a s t e r n  a n d  W  e s t e r n  r e g i o n s  o f
U g a n d a .

.  B a n a n a  p e e l i n g s  f r o m  d i f f e r e n t  b a n a n a
v a r i e t i e s  i n  d i f f e r e n t  r e g i o n s  o f  U g a n d a
w e r e  a l s o  a n a l y s e d

1 )



T a b l e  3 :  C h e m i c a l c o m p o s i t i o n  o f  B p  f r o m
the  E  as te  rn  reg  ion

N  a k i t e m  b e N a k a b u l u l uK a a g o
C o m  p ' t  ( %  )

D ry  m a t te r 2 3 . 7 2 7 . 8 2 4 . 9
C P c . u 4 . 9 5 . 1
A D F 2 5 . 8 1 8 . 9
N D F 3 7  , 0 4 2 . 0 3 6 . 0
P h o s p h o r u s o . 2 3 0 . 2 1 0 . 2 7
C a l c i u m 0 . 0  9 0 . 1  1 o . 2 1
I V D M D 7 7  . 6 7 9 . 5 8 2 . 0

L)



T a b l e  4 :  C h e m  i c a l  c o m  p o s i t i o n  o f  B p  f r o m
t h e  c e n t r a l r e g i o n

T a b l e  5 :  C h e m i c a l c o m p o s i t i o n  o f  B p  f r o m
t h e  w e s t e r n  r e g i o n

M  u s a k a l a K i b u z i M i x tu  re
C o m p ' t ( o / o )

D ry  m  a t t e r 1 7  . 3 1 7  . 1 1  8 . 6
C r u d g  p r o t e i n 5 . 2 5 . 9 6 . 0
A D F 1 1  . 8 z 3 . v 1 7 . 9
N D F 2 4 . 0 4 0 . 0 3 1 . 7
P h o s p h o r u s ' 1 . 0 0 1 . 8 0 0 . 3 4
C a l c i u m 1 . 0 9 1  . 9 7 0 . 4 5
I V D M D 7 8 . 4 8  4 . 5 7 7 . 4

E n y e r u M  b w a z i r u m  e Entaragaza

C o m  p ' t  ( o / o )

D r y  m a t t e r 1 8 . 0 I  o . o 1 7  . 3
C P 6 . 1 4 . 4  '

A D F 1 4  . 4 1 4  . 3 1 2 . 2
N D F 2 8 . 0 4 4 . 0 4 0 . 0
P h o s p h o r u s1 . 0 0 1 . 0 0 0 . 8  0
C a l c i u m 1 . 0 9 1 . 1 0 0 . 8  7
I V D M D 7 0 . 6 8 7  . 7 7 9 . 5
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Chomlcal compoll l lon (% DM) and lVDl' ,  D (%) ot th. dlf foront banrna varlot le!

:e

6
E
lt

o

1 0 0

80

6 0

40

2 0

0
V a r l l V a r 2 J V a r 3

Eas tern reg ion Cen t ra l r eg ion Western region

variot le3 by roglo n

IOry  ma t te r  tCP  E8ADF t rNOF IPhospho rus  DCa lc i um I INDMD

Most  bananas  a re  go t  f rom wes te rn  Uganda  and
d is t r i bu ted  to  marke ts  in  Masaka ,  Wak iso ,  Mp ig i ,
K a m p a l a ,  M u k o n o ,  J i n j a ,  l g a n g a  a n d  P a l l i s a .

Banana  pee l ings  d i f fe r  i n  d ry  mat te r ,  P  and  Ca
depend ing  on  the  reg ion  f rom wh ich  the
bananas  a re  g rown so  th i s  shou ld  be  taken  in to
accoun t  when  recommend ing  feed ing  packages
fo r  an ima l  p roduc t ion .



E X P T  2 : D E G R A D A B I L I T Y  S T U D Y

I n c u b a t i o n  o f  n y l o n  b a g s  d o n e  i n  f i s t u l a t e d
a n i m a l s  o n  s t a t i o n  a t  K a b a n y o l o  f a r m .

T h e  r e s i d u e s  o f  t h e  d i f f e r e n t  f e e d s
i n c u b a t e d  a r e  b e i n g  a n a l y s e d  b u t
p r e l i m i n a r y  r e s u l t s  o n  d r y  m a t t e r
b r e a k d o w n  o b t a i n e d .

F I S T U L A T E D  S T E E R  E N J O Y I N G  B P
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Pre l im ina rv  r esu l t s  on  d rY  ma t t e r
incubated  

-show 
tha t  B  P are  fa r  m ore

l j ' eq iadEo tnan e lephant  g rass  b 'se  o f
lov ier  f ib re  leve ls

Am ong  the  supp !em en . ts , .  co t ton  seed
c i k e  r i a s  m o r b ' d e g r a d e d  t h a n  M a i z e
O i a n  a n d  G l i r i c i d i a - w h o s e  b r e a k  d o w n
W A S  I O W C S t .

E X P T S  3  A N D  4

M a n u r e  s a m p l e s  f r o m  a n i m a l s  o n  t h e  f o u r

d i e t s  ( 0 , 2 0 , 4 0  &  6 0 % )  c o l l e c t e d  a n d
u n d e r g o i n g  a n a l Y s i s '
O p t i m a l f e e d i n g  l e v e l  o f  b a n a n a  p e e l i n g s

o b t a i n  e d  ( 4 o o / o )  a n d  u s e d  a s  b a s i s  f o r
f o r m  u l a t i o n  o f  e x P t  4  d i e t s .

E x p t  4  d i e t s  a r e  o p t i m a l  B P  l e v e l  e i t h e r
w i t h  M S ,  S P V ,  M S  +  S P V  o r  n o  o t h e r  C W
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T A B L E  6 :  C O M P O S I T I O N  ( % )  O F  O T H E R
W A S T E S

A C K N O W L E D G E M E N T

f o r  t h e  f i n a n c i a l

a

o

S i d a / S A R E C
s u p p o r t
S u p e r v i s o r s
C o l l e a g u e s

S P V M  / S T O V E  R B P

D ry m atter 1 2 . 2 9 4 . 3 1 8 . 6

C P 1  5 . 8 J . Y 6 . 0

A D F 3 9 . 8 48 .4 1 7  . 9

N D F 49.4 7 6 3 1 . 7

A s h 8 . 1  5 6 . 5 8 . 0
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E S T A B L I S H M E N T  O F  T H E  A G R O N O M I C
V A L U E  A N D  S U P P L Y  P O T E N T I A L  O F  U R B A N
M A R K E T  C R O P  W A S T E  F O R  S O I L  F E R T I L I T Y

M A N A G E M E N T

B y
A l i c e  A m  o d i n g

S u p e r v i s o r s :  D r .  J . S .  T e  n  Y w a
A s s o c .  P r o f .  S t i g  L e d i n
P r o f .  E r a s m  u s  O t a b b o n g

INTRODUCTION

tr Decline in soil fertil ity - a mounting problem in Uganda
- Lack of awareness of the imp. of soil mgmt
- Absence of appropriate soil mgmt techniques
- Continuous cultivation with no soil fertil ity mgmt

tr Lack of access to conventional nutrient sources, namely'
fertilisers

tr Yet the urban environ is burdened with garbage, which is
largely crop waste

tr Crop waste: rich in nutrients - s/fertil ity input

? q



I N T R O D U C T I O N  C o n t ' d

f l  Bas ic  i n fo rmat ion  on  UCW necessary :

-  Wha t  i s  t he  phys i ca l  com pos i t i on?

-  Wha t  i s  t he  p l an t  nu t r i t i ona l  qua l i t y?

-  Wha t  a re  t he  nu t r i en t  r e l ease  cha rac te r i s t i c s?

-  H o w  m u c h  i s  d u m p e d  p e r  u n i t  t i m e ?

-  Wha t  i s  t he  seasona l  e f f ec t  on  ga rbage  compos i t i on?

STUDY OBJECTIVES

tr Establish the temporal variations in quantity, composit ion, and
quality of garbage with a view to establish the supply potential
o f  the mater ia l  for  so i l  management

tr Evaluate the contribution of UCW to soil productivity (chemical
and b io log ica l )  in  per i -urban areas

tr Establish the point of synchrony between maximum nutrient
re lease and maximum crop nut r ient  requi rement

30



F I N D I N G S

tr  >80%. market  garbage is  crop waste,  main ly  banana teaves,
pseudo-stems,  bunch s ta lks ;  vegetable wai te ,  maize husks,
bean  s t a l k s  and  pods  (F i gu re  1 ) ;

t r  O the l  b i odeg radab les  i nc l ude  po ta to  v i nes ,  g rass ,  a i r ima l
wastes and other  p lant  b iomass (cover ing tomatoes,
potatoes,  charcoal ) ;

t r  F ru i t s  -  ma in l y  p i neapp les ,  mangoes ,  o ranges ,  &  pass i on
fru its;

t r  Non-b io-degradables:  mosf ly  po ly thene & p last ics ,  broken
bottles & ash

Urban Market  Survey

t r  : _9 l g  yea r , su r vey . t o  mon i t o r  dump ing  pa t t e rns ,  compos i t i on
ano seasonal  vanat ion

-  Conducted f rom Apr i l  2OO4 to  March 2005
-  Separate & weigh components
-  Crop waste sub samples taken to  the Lab
-  Lab analys is  on sub-  samples taken
-  Sk i p  d imens ions  -  es tab l i shed

J I
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Com pos t ing  p rocess

t r  Garbage del ivered by t ruck to compost ing s i te ;  sor ted to remove non-
b i o d e g r a d a b l e  m a t e r i a l s

32



C o m  p o s t i n g  p r o c e s s  -  T a l e n t  C a l l s  C l u b  f a c i l i t y

C o m  p o s t l n g  p r o c e s s

D

tr

l  s t W i n d r o w  -  3 6 0
lw  i ce  a  week  fo  r  a

3  w e e k s  i n  t h e  2 n d
w i n d r o w .

k S  ( 9 . ! v . ) ,  w a l e r e d  a n d  t u r n e d  m a n u a l l y
p e  r i o  d  o f  4  w e e k s .

a n d  3 r d  w i n d r o w s ,  a n d ' l  8  d a y s  i n  t h e  f o u r t h

tr

tr

tr

tr

S a m  p l i n g  a l  2 0  a n d  4 0  c m  d e p t h s  -  s i x  s p o t s .

T e . m p e r a t u r e  i n  t h e  p i l e  a t  b o t h  s a m p l i n g  d e p t h s  w a s  r e c o r d e d
u s r n g  I n e r m o m e t e r s .

S u b - s a m p l e s  c o m b i n e d  &  t a k e n  t o  l a b  f o r  a n a l y s i s

M o i s t u r e  c o n t e n t ,  p H ,  T o t a l N ,  P ,  a n d  %  O . C  d e t e r m i n e d
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R E S  U  L T S

s
s

: O

i s 0
l { o
9 o

10
0

0 20 ,€ 60 0 10

nm. {dayr}

Flguro Z Chrngorln bm ponluF dudng compos!ng.

o 2 0 , r o 6 0 m t m

rln. ldryr l

t iour  1Ch|.q. .  h *  Moi . ln dunne 6mpo-. t

RESULTS

Table 1. Changes in garbage nutrient content during composting

Compost
parameter

Before After
composting composting

(%l (%l

Loss (%)

v . .o0o0a l  r  o  G63 i ,06@r+$ 7J9

y: o.@3( i 00r[16r - 2.60@( + 23.742

Nitrogen 1 . 4 0.99 29

Phosphorus 0.45 0.43

Total garbage
DW (ks)

360 1 1 3 A O
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T a b l e  2 .  C  o m  p o s t  Q  u  a  l i t y

C a  M g

0 . 9 9  0 . 4 3  2 . 2  4 . 0  2 . O  1 . 3

O  n  -  S t a t i o n  f i e l d  e x P e r i m  e n t s

t r  A g  r o n o m  i c  E x P e r i m e n t
-  E v a l u a t e  t h e  a g r o n o m  i c  s u i t a b i l i t y  o f  U  C W  w a s t e  a s  a  s o i l

i n o u t
-  4  s e a s o n s  ( 2 0 0 3  A  &  B ,  2 0 0 4  A  &  B )

T r e a t m e n t s
-  3  r a t e s  o f  c o m p o s t  ( 0 ,  5  a n d  1 0  t  h a - 1 )
-  3  r a t e s  o f  N  ( 0 ,  4 0  a n d  8 0  k g  h a - 1  )
-  3  r a t e s  o f  P  ( 0 ,  9  a n d  1 8  k g  h a ' l )

0  T e s t  c r o p  -  M  a i z e  ( L o n g e  4 )

N a
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A g r o n o m  i c  e x p e r i m  e n t  c o n t ' d

t r  P l a n t  p a r a m e t e r s  -  L A l ,  h e i g h t ,
y i e l d  d n d  p l a n t  N , P , K .

t r  S o i l  s a m p l e s  -  p H ,  S O M ,  N ,  P ,

D M Y ( S W ) ,  c o b  w e i g h t ,  g r a i n

K * ,  C a 2 *  a n d  M g z +

A- LAI and Height measurements

B- Stover weights

C- Cob weights
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S o i l  s a m  p l i n g
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R E S U L T S

Table 3. Soi l  analysis:  Si te character isat ion

pH O . M .  N Av .  P  K -  Na ' c a 2 +  M g 2 + Textural
N a m e

m g  k g - l k g ' t . . . , . . .

3 .0 0 . 0 7 o . o 0 . 2 6  0 . 1 5 2 . 7 1 . 2 Sandy
clay loam

5 . 1

I E? nb . b 0 . 2

A g r o n o m i c  e v a l u a t i o n  o f  g a r b a g o  c o m p o s t

t r  U p  t o  2 5 o / o  g r a i n  y i e l d  i n c r e a s e  w a s  r e c o r d e d  f o r  t h e  t w o  c o m p o s t  r a t e s

u s e d ,  n a m  e l y ,  5  a n d ' l O  t  h a - 1 ,  i m p l y i n g  t h a t  t h e  f o r m e r  i s  t h e  m o s t  a p p r o p r i a t e

r a t e  ( T a b l e  4 ) .

0  k g  N  h a ' r

o  kg  P  h  a ' l

l 0  t  h a {  c o m  P o s t

0 k g N h a r

0  kg  P  h  a ' r

0  t  h a {  c o m  P o 3 l

0  k g  N  h  a ' r

o  k g  P  h a r

5  t  h a ' 1  c o m  P o s t
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coNrRoL (o)  :oot3, \ :  ? 
*n t 8 0  k 9  N  +  9  k g  P

+  5  C  t  h a n
8 0  t g  N  +  9  k g  P
+  1 0  C  t  h a ' r

tr Superior results were obtained with compost and N (0, 40 and 80 kg ha-1)

interactions. The best combination, which increased grain yield by 50% over

the control, was 5 t ha-1 compost plus 80 and 9 kg ha-1 N and P, respectively

(Table 4).

8 0 k g N + 9 k g P
C O N T R O L ( 0 )  + 0 G t h a r

8 0 k g N + 9 k g P  8 0 k g N + 9 k g P
+ 1 0 C t h a i  + 5 C t h a ' 1
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T a b 1 6  4 .  E f f e c t  o f  c o m p o s t ,  a n d  N  a n d  P  m i n e r a l f e r t i l i z e r s  o n  m a i z e  y i e l d

T r e a t m  e n t H e i g h t L A I P l a n t
w e i g h t

C o b
w e i g h t

G r a i n  y i e l d

c m t  h a  i

N 0 P o c 0 8 t . 9 4 1 . 8 6 0 6 . 0 4 8 . 9 5 4 . 7  7

N 0 P 0 c 5 E 7 . 4 9 1  . 9 2 6 . 4 7 9 . 4  0 5 . 9  5

N 0 P 0 c ' 1 0 9 5 . 5 2 2 . 2 1 7 . 9  5 I  0 . 6 4 6 . 0  0

N 4 0 P 0 C 5 9 2 . 9 4 1 . 9 9 7  . 3 7 1 0 . 7 6 6 . 2  8
N 4 0 P o C t 0 9 6 . 7 3 2 . 2 3 8 . 5  8 1 1 . 8 6 6 . 5  4

N 8 0 P 1 8 C 0 9 1 . 6 9 2 . 1 4 7 . 3  6 1 1 . 7 0 6 . 7  0

N 8 0 P 1 E C 5 9 8 . 9 6 2 . 3 2 8 . 1 7 1 1 . 7 2 5 . 6  0
N 8 0 P 0 C 5 9 7  . 5 7 2 . 3  0 8 . 2 1 ' |  1 . 7 9 5 . 8  1
N 8 0 P 9 C 5 9 4 . 3 3 2 . 3 2 8 . 3 2 1 2 . 5 9 7  . 1 4

C r o p  N u t r i e n t  D e m a n d  v s  C  o m  p o s t  n u t r i e n t  r e l e a s e  s t u d y

-  M a t c h i n g  p e a k  n u t r i e n t  r e l e a s e  w i t h  p e a k  n u t r i e n t  r e q u i r e m e n t  -
e  f f i c  i e  n  cy  o f  nu l r i en t  use

'  C r o p  n u t r i e n t  d e m  a n d  s t u d y
T r e a t m e n t s
)  T i m  e  o f  c o m  p o s t  a p p l i c a t i o n

-  2  w k s  b e f o r e  p l a n t i n g
-  A t  p l a n t i n g
-  2  w k s  a f t e r  p l a n t i n g
-  4  w k s  a f t e r  p l a n t i n g

>  C o m  p o s t  r a t e
-  0 ,  5  a n d  1 0  t  h  a ' 1

E x p e r i m  e n l a l  D e s i g n  -  R C B D

4n



C o m p o s t  n u t r i e n t  r e l e a s e  s t u d Y

L i t t e r b a g s  d e p l o y e d  i n  a  R C B D  d e s i g n  -  r e t r i e v e d  a t 0 ' 2 '  4 '

R E S U L T S

t r  T i m e  o f  a p p l i c a t i o n  o f  c o m p o s t  d i d  n o t  i n f l u e n c e  m a i z e
y i e l d

t r  T h e  p o i n t  o f  s y n c h r o n y  o f  n u t r i e n t  r e l e a s e  f r o m  t h e
c o m p o s t  a n d  p e a k  m a i z e  c r o p  d e m a n d  i s  f r o m  I  t o  1 0

w e e k s

6 , 8 ,  1 2  w e e k s

4 1



C O N C L U S I O N S  &  R E C O M M E N D A T I O N S

t r  >  8 Q  o / o  o f  t h e  m  a r k e t  w a s t e  i s  b i o - d e g r a d a b l e  a n d  h a s
p o t e n t i a l  f o r  u s e  i n  s o i l  f e r t i l i t y  m  a n a g e m  e n t

t l  O p e n  c o m  p o s t i n g  l e a d s  t o  N  l o s s  o f  a b o u t  3 0 % , t h e r e f o r e  a
s t r a t e g y  i s  n e e d e d  t o  m  i n i m  i z e  t h i s  -  ( c o m  p o s t i n g  u s i n g
d i f f e r e n t  m  e t h o d s )

t r  U s e  o f  c o m p o s t  a t  5  t  h a - 1  i s  m o r e  f e a s i b l e  t h a n  1 0  t  h a - 1

t r  T h e  b e s t  p a c k a g e  i s  S  t  h a - l  c o m  p o s t  p l u s  g 0  a n d  9  k g  h a - r
N  a n d  P  r e s p e c t i v e l y

42



ACKNOWLEDGEMENT

D Sida - SAREC

tr Coordinators

tr Collaborators

D Supervisors

B a c k g r o u n d
3 I n  U g a n d a ,  t h e  v e g e t a b l e  s e c t o r  i s  a m o n g  t h o s e

b e i n g  p r i o r i t i s e d  b e c a u s e  o f  i t s  d i v e r s i t y ,  a n d
i n c o m  e  p o t e n t i a l .

3  V e g e t a b l e s  o f  e c o n o m  i c  i m  p o r t a n c e  i n c l u d e  b e a n s ,
p e a s ,  o n i o n s ,  o k r a  a n d  c a b b a g e  ( A D C ,  2 0 0 1 ) .

| i  H o w e v e r ,  p e r  c a p i t a  a g r i c u l t u r a l  p r o d u c t i o n  o f
v e g e t a b l e s  ( a n d  o t h e r  c r o p s )  i s  d e c l i n i n g  i n  S S A
( U g a n d a ) .

e  M  a i n l y  d u e  t o  d e p l e t i o n  o f  s o i l  f e r t i l i t y ,  a l o n g  w i t h
t h e  c o n c o m  i t a n t  p r o b l e m  s  o f  p e s t s  a n d  d i s e a s e s .

.iJ



. . .  B a c k g r o u n d
r '  D e p l e t i o n  h a s  b e e n  a  r e s u l t  o f  i n c r e a s i n g  p r e s s u r e

o n  a g r i c u l t u r a l  l a n d  a n d  a b a n d o n m e n t  o f  m a n y
t r a d i t i o n a l  s t r a t e g i e s  f o r  s o i l  f e r t i l i t y  i m  p r o v e m e n t .

j  I n  U g a n d a  n u t r i e n t  m i n i n g  i s  a  b i g  p r o b l e m  d u e  t o  a
p r i m  i t i v e  m  a r k e t i n g  s y s t e m  t h a t  e n d s  i n  d u m  p i n g  o f
c r o p  r e s i d u e s  i n  m a r k e t s  e n v i r o n s .

c  R e v e r s a l  o f  s o i l  f e r t i l i t y  d e p l e t i o n  a n d  e c o l o g i c a l l y
s o u n d  p e s t  m  a n a g e m  e n t  s t r a t e g i e s  a r e  r e q u i r e d  t o
i n c r e a s e  p e r  c a p i t a  v e g e t a b l e  p r o d u c t i o n  i n
U g a n d a .

H o w  d o  w e  i n c r e a s e  p r o d u c t i o n ?

3  S o i l  f e r t i l i t y  m  a n a g e m  e n t  i n  i t s e l f  i s  a  p e s t
m a n a g e m e n t  a p p r o a c h ,  h e a l t h y  s o i l s  =  h e a l t h y
c r o p s  -  p e s t  t o l e r a n c e

t  R e j u v e n a t i o n  o f  s o i l  n u t r i e n t s  m  a y  b e  a c h i e v e d
t h r o u g h  t h e  u s e  o f  i n o r g a n i c  a n d / o r  o r g a n i c  i n p u t s

3  P e r i - u r b a n  a r e a s  h a v e  t h e  a d v a n t a g e  o f  b e i n g  n e a r
u r b a n  a r e a s  i n u n d a t e d  w i t h  h u g e  q u a n t i t i e s  o f
o r g a n i c  w a s t e s  ( M C W ) i n  m a r k e t  e n v i r o n s ,  a
r e s o u r c e ,  t h a t  i s  c u r r e n t l y  b e i n g  l o s t  t o  t h e  l a n d f i l l .
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M  a i n  a i m

3  T o  q u a n t i f y  a n d  d o c u m e n t  t h e  p o t e n t i a l  o f
u t i l i s i n g  M C W  s o i l  f e r t i l i t y  a m e n d m e n t s  a s  a n
I P M  t e c h n i q u e  i n  v e g e t a b l e  f a r m i n g  s y s t e m s .
r  I P M  =  s a f e  a n d  s u s t a i n a b l e  p r o t e c t i o n  t o  c r o p s

A p p r o a c h

c  D i f f e r e n t  f o r m s  o f  M C W  ( 1 2 t h a - 1 )  v s .  N P K  o r  u n
a m  e n d e d :
r  M  C W  c o m  p o s t  i n c o r p o r a t e d  i n  t h e  s o i l ,
r  U  n - c o m  p o s t e d  M  C W  i n c o r p o r a t e d  i n  t h e  s o i l ,
r  U n - c o m p o s t e d  M C W  a s  a  s u r f a c e  m u l c h ,
r  N  P K  i n c o r p o r a t e d  i n  t h e  s o i l ,  a n d
r  U n  a m e n d e d
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A r e a s  o f  f o c u s

o  C a b b a g e  a n d  b e a n s :

r  P l a n t  a t t r i b u t e s

r  I n s e c t  p e s t s  -  a p h i d s

o  B e n e f i c i a l  i n  s e  c t s  -
p  red  a to rs  ( l adybug ,  sy rph  i d  s
a n d  s p i d e r s ) .

r  Y i e l d

r  S o i l  p r o p e r t i e s

F i n d i n g s

3  P l a n t  s i z e :
r  M C W  p l o t s  h a d  b i g g e r  p l a n t s  c o m p a r e d  t o  N P K

o r  u n  a m e n d e d  o l a n t s
N P K

r+o



E f f e c t  o f  d i f f e r e n t  s o i l
o c c u r r e n c e  o f  a p h i d s

f e r t i l i t y  a m e n d m e n t s  o n
o n  b e a n s

40

l 3 0

! - .

E 2 0
=c l5
.!!

2 5

0

A p p l y i n g  u n - c o m p o s t e d  M C W  o n  s u r f a c e  i n c r e a s e d  b e a n  i
a o h i d s  a n d  s h o u l d  t h e r e f o r e  b e  a v o i d e d  ;

E f f e c t  o f  d i f f e r e n t  s o i l  f e r t i l i t y  a m  e n d m  e n t s  o n
o c c u r r e n c e  o f  c a b b a g e  a P h i d s

ar="*r, "-',*., """rrr, , '--)
2 - M C W u n - c o m p o 3 r . d i n c o r p r . a l . d .  I

L  3 = M C w  u n . c o m P o 6 1 6 d  o n  3 u  r o c e

4 = N P K  I n c o r p o r s i . d  . n d

\ /

/  1 : M  C w  c o h p o . t  n c o r P o r a t € d
2 = M C w  ! n - c o m  p o s l . d  i n c o r p o r a l s d l
3 = M C W  u n - c o m P o s t e d  o n  s o r l s c 6 ;
4 : N P K  I n c o . p o r a l e d  a n d

4'�7



6

a
; A

! . 6

5
I

h "

1

0

P r e d a t o r  a b u n d a n c e  o n
a m e n d m e n t s

b e a n s  o n  d i f f e r e n t

o n  c a b b a g e  o n  d i f f e r e n t

1 . M C w  c o n  p o s l  n c o i p o r a l e d :
2 . M C W  ! n  - c o 6  p o s l e d

3 - M C W  ! n - c o f f p o s l e d  o n  s u  d a c € ,
. 1 : N P K  r n c o r p o r e l € d :  a n d

P  r e d  a t o  r  a b u n d a n c e
a m e n d m e n t s

!

3

2 . 5

2

1 . 5

1

0 . 5

0

i = M C W  c o m p o s l  i n c o r p o r a t € d .
2 = M C W  u . . c o m  p o s r o d

3 = M c W  u n - c o n p o s l e d  o .

4 : N  P K  r . c o r p o r a t € d i  . n d
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B e a n s  g r a i n  y i e l d

1 5 0 0

1 0 0 0

5 0 0

0
3 4

T r e a t m e n t s

I  B e a n  y i e l d s  h i g h e r  i n  M C W  t h a n  N
s t r e s s f u l  s e a s o n ,  i n  o t h e r  s e a s o n s ,

C a b b a g e  y i e l d

1  =M CW com pos t  i nco rp .
2=M Cw un -compos ted  i nco rp .
3=M Cw un -compos ted  mu lch
su rface
/ t=NPK i nco rpo ra ted i
5  =un t rea ted

P K  i n  s e a s o n  2 ,  a  
- ' l

t h e y  w e r e  c o m  p a r a b l e  )

l s e s s o n  1

E s e a s o n  2

- s e a s o n  3

1=M CW compos t  i nco rp .
2=M CW un -compos led
inco rp .
3=M CW un -compos led
mu lch  on  su r face
4=NPK inco rpo ra ted l
5  =  un t rea ted

o

€Dx

q,

g
(9

l s e a s o n  1

E l s e a s o n  2

E l  s  e a s  o n  3

3 0 , 0 0 0

2 5 , 0 0 0

2 0 , 0 0 0

1 s , 0 0 0

1 0 , 0 0 0

5 , 0 0 0

0

a
l C a b b a g e  y i e l d sc o n s i s t e n t l y  h i g h e r  i n  M C W o l o t s  t h a n  N P K' t
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P ro f  i t s

T rea tm en t

Com pos ted  MCw -
i nco rpo ra ted

Un-compos lec t  MCW-
inco rpo ra ted

u n - c o m p o s t e d  M c w
on su r lace

NPK -  i nco rpo ra ted

Un-emended  ( con t ro l )

N u t r i e n t  c o m p o n e n t s  o f  s o i l  f r o m  d i f f e r e n t l y  a m  e n d e d
p l o t s  a f t e r  a  b e a n s  h a r v e s t  ( p e r  1 0 0 9  s a m p l e )

1

A v . l l . b l .  P
p H  ( p p m ,

5 , 5  5  6 , 1 6 '

s , 6  5 , 7 1

6 , 0 1  8 , 5 1

5 , 1  1  2 , 4 6

4 , 6  8  1 , 9

3 , 4  1

3 , 2 4

3 , 2 4

0 , 1  6

0 , 1  6

0 . 1  8

0 , 1  5

0 . 1  6

K  { n . , l o o q l  C .  { m . / ' l o 0 e )  f l g  { n . / t o o 0 )

1  , D 7  5 , 5 7  1  , 4 2

1 , 1 8  5 , 3 9  1 , 4 4

'1 .69  7 ,5  6  ' l ,77

0 , 7 3  3 , 9 2  1 , 1

0 , 5 6  3 , 9 7  0 , 9 1

I  =M CW com pos l  i nco rp .
2=M cw  un -com pos ted  i nco rp .
3=M CW un -com pos ted  mu lch
4 = N P K  i n c o r p o r a t e d ;
5  =  u  n t rea ted
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N u t r i e n t  c o m p o n e n t s  o f  s o i l  f r o m  d i f f e r e n t l y  a m e n d e d
p l o l s  a f t e r  a  c a b b a g e  h a r v e s t  ( p e r  1 0 0 9  s a m  p l e )

1

2

4 . 9  6

4 . 9 8

4 . 4 0

i f .56

C r
l m . / 1 0 0

r l

2  . 8 4

3 . 0 8

3 . 7 0

2 _ 7 6

2 . 1 9

t i l  q  { m . / 1 0 0 9 )

1 . 2 3

1 . 1 8

't .27

1 . 1 3

0 . 8 3

t i  o.M

2 . 9 8

3 . 1 1

2 . 9 4

2 . 9 4

t t  l l  K  l m . r l o o g )

0 . 1 4 3  1 . 0 7

0 . 1 6 3  ' t  . 1 1

0 . 1 6 3  ' l . 3 7

0 . 1 5 6  0 . 7 1

0 . 1 5 6  0 , 4 6
l = M C W  c o m p o s t  i n c o r p .
2=M CW un -compos ted  i nco rp .
3=M CW un -compos ted  m  u l ch
a=NPK inco rpo ra ted ;
5=  u  n l r ea ted

S u m  m  a r y  o f  f i n d i n g s
3  C o m  p a r e d  t o  N P K  a n d  t h e  u n t r e a t e d :

r  M  C W  p l a n t s  h a d  b i g g e r  a n d  t a l l e r  p l a n t s  ( + v e )

r  M  C W  s u s t a i n e d  h i g h e r  a p h i d s  ( - v e )

o  M  C W  h a d  m  o r e  b e n e f i c i a l  i n s e c t s  ( + v e )

r  M C W  p l o t s  g a v e  h i g h e r  c a b b a g e  y i e l d s ,  a n d
c o m  p a r a b l e  o r  h i g h e r  b e a n  y i e l d s  1 + v e )

o  M  C W  p l o t s  h a d  m  o r e  e n h a n c e d  s o i l  p r o p e r t i e s
( + v e  ) .



R e c o m m e n d a t i o n s
3  C a b b a g e  i s  a  h i g h  v a l u e  c r o p  a n d  a s  s u c h  c o u l d

b e  a  g o o d  c a n d i d a t e  f o r  M C W  c o m p o s t .
. '  F o r  b e a n s ,  a  r e l a t i v e l y  l o w  v a l u e  c r o p ,  u n -

c o m  p o s t e d  M  C W  i n c o r p . c o u l d  b e  u t i l i z e d .
e i  T h e  M  C W  s o i l  f e r t i l i t y  a m  e n d m  e n t s  i n c r e a s e d  t h e

y i e l d  p e r f o r m  a n c e  o f  t h e  s t u d i e d  v e g e t a b l e s ;  t h i s
p r o v i d e s  a  p l a t f o r m  u p o n  w h i c h  o t h e r
m  a n a g e m  e n t  s t r a t e g i e s  c a n  b e  a s s e s s e d  f o r
i n c r e a s e d  e f f e c t i v e n e s s .

Soc io  Econom ic  lm  p l i ca t ions  Of  W as te
U t i l i z a t i o n  l n  U r b a n  A n d  P e r i - u r b a n  A r e a s

O f  T h e  L a k e  V i c t o r i a  C r e s c e n t  R e g i o n

W i l l i a m  E k e r e ,  D r .  J o h n n y  M  u g i s h a
a n d  A s s .  P r o f .  L a r s  D r a k e
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lntroduction

Risino rate of urbanization in developinq countr ies & the
cons;quent SWM problem is causefor-concern for
many urban governments

Though over 70 % of Uganda's popn l ive in rural  areas,
average annual urban growth rate of 4.8 o/o has been
rapid -  more waste generated

Waste problem is due to high generation, inadequate
col lect ion & poor disposal habits by households

Uncollected wastes constitute a health risk ( cholera,
diarrhea, vermin ) which is a serious consideration in low
income residential areas.

Communi t ies  in  ru ra lA f r i ca  have long h is to ry  o f  resource  reuse and
organ ic  waste  app l i ca t ion  in  fa rm ing
In  u rban areas ,  reuse o f  o rgan ic  por t ions  is  low< 50% desp i te  good
recovery p ote nt ia I
Whereas  the  b iodegradab le  p ropor t ion  o f  was tes  is  about  80% ,
p las t i c  &  po ly thene mater ia ls  in  the  waste  l im i t  va lue  add i t ion  &
natura l  decom pos i t ion
Few househo lds  in  Crescent  sor t  and u t i l i ze  the  wastes  bu t  ex ten t  i s
l im i ted
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I

Justification
Waste.management consumes a 20-50 o/o of revenues of many urban
autnontes
Technologies and policies for sustainable waste magt are needed
Wastes must be.disposed in ways that minimize environ. damage or
harm public health 

'

Present system of collection and dumping not sustainable
F{t" ,gfqrt is required to.sort wastes, deliver non useable portions for
sate drsposal and reuse the biodegradable ones.
S-uch schemes require establishing society willingness to make this
effort
Presently, payment for collection where done is on flat fee basis - not
an Incentive to reduce waste

I Stugy establishes society's willingness to pay for waste maqt andenabtes authorities to levy fees from an inforrired viewpoint 
'

I successful waste magt depends on.househord awareness, participation
and attitudes. The stUdy ni'gfrtighti this.--- 

- - -'

O b jec t ives

r  E x p l o r e  p o t e n t i a l  a l t e r n a t i v e s  o f  w a s t e  u t i l i z a t i o n
t r  A . s s e s s  t h e  b e n e f i t s  a n d  c o s t s  o f  w a s t e  u t i l i z a t i o n

a l te  rn  a t i ves

! ; . !10- , l i .1h_  _wi t t ingness  o f  househotds  to  pay  fo rs o u n d  w a s t e  m a n a g e m e n t
D ^ e t e r m  i n e  t h e  f a c t o r s  i n f l u e n c i n g  w a s t e  u t i l i z a t i o n
( C , o n :  p o s t i n g )  i n  u r b a n  a n d  p e r i - i r - U J n  a r e a s  o fr a K e  v t c t o n a  c r e s c e n t
A . s s e . s s  t h e  s o c i o  e c o n o m  i c  h a n d l i n g  o f  u s e dp l a s t i c s  i n  u r b a n  a n d  p e r i  u r b a n  a r e " a s  o f  t h ec r e s c e n t
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M  e t h o d o l o g y

r  R e s p o n d e n t s  d r a w n  f r o m  u r b a n  a n d  p e r i _ u r b a n  a r e a s  o f
r  Da ta  were  a l so  co l l ec ted  f t om 240  househo lds  to  assess

C_overed  the  d i s t r i c t s  o f  Kampa la  l ganga ,  Mp ig i ,Masaka  Mukono
(See ta )  and  W a  k i so
Done  th rough  inq rv iews  us ing  s t ruc tu red  ques t i onna t re
admtn ts te red  to  500  responden ts  se lec ted  th rough  random
sa  m p l i n  g  m e th  ods .

t

the D istr icts
the  soc io

e c o n o m i c  h a n d l i n g  o f  u s e d  p l a s t i c s
Da ta  was  co l l ec ted  f rom marke ts ,  was te  se l l e rs  and

dea l i ng  i n  was te  co l l ec t i on

D a ta  co l l ec ted  i n  c lu  d  ed
-  S o c i o e c o n o m i c  c h a r a c t e r i s t i c s  o f  h o u s e h o l d s  e . g  a g e ,  g e n d e r  e t c-  C . r o p s  g r o w n ,  c r o p  w a s t e s  g e n e r a t e d ,  q u a n t i t i e s ,  d i s p o s a t  ,  u t i t i z a t i o n

e t c
-  E x t g n t  o t  w a s t e  p r o b l e m  ,  U  s e  o f  p l a s t i c s  e t c
-  W i l l i n g n e s s  t o  p a y  f o r  w a s t e  m a n a g e m e n t

private f i rm s

Da ta  on  cos ts  and  y ie lds  were  a l so  co l l ec ted  f rom p rog ramme exp rs  to
asce r ta in  p ro f i t ab i l i t y  o f  was te  use  oo t i ons
CVM methodo logy  was  used  to  asce r ta in  the  w i l l i ngness  o f
h o u s e h o l d s  t o  p a y  f o r  w a s t e  m a n a g e m e n t
A  reg ress ion  mode l  was  used  to  de te rm ine  the  re la t i onsh ip  be tween
WTP ,  was te  u t i l i za t i on  and  va r ious  soc ioeconom i c  va r iab les
Gross  marg in  ana lys i s  was  used  to  es tab l i sh  the  p ro f i t ab i l i t y  o f  f eed ing
da i r y  an ima ls  on  was tes
Cor re la t i on  ana lys i s  was  used  to  assess  the  re la t i onsh ip  be tween
quan t i t y  o f  p las t i cs  and  soc io  economic  cha rac te r i s t i cs  o f  responden ts
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RESULTS
r Wastes are a growing problem in urban and peri-urban areas of

the districts in the lake Victoria region.
r  Waste generat ion leve ls  per  capi ta  s tand at  1 .2  kg per  head per

day  i n  Kampa la ,  1kg  i n  l ganga  and  1 .3  kg  i n  Masaka
r  Wastes generated compr ise 80 % b iodegradable wastes which

could be reuti l ized
I  Ten b iggest  markets  in  Kam pala a lone generate approx imate ly

1800 tons month ly  .
r  A sav ing of  shs 19 mi l l ion could be rea l ized month ly  i f  th is

por t ion was separated and composted and reused.
I Two organizations currently recycle waste - Talent calls

compost  and Mec p last ics  -  p last ics

r  No  was te  r ecyc l i ng  i s  cu r ren t l y  done  by  u rban  au tho r i t i e s
r  A  ma rke t  f o r  c rop  was tes  has  emerged  ma in l y  dea l i ng  i n

ma tooke  pee l s ,  po ta to  pee l s  bough t  by  l i ves tock  f a rme rs
p  r a  c t i c  i ng  ze ro  g raz i ng

r  I n i t i a t i ves  by  U  rban  au tho r i t i e s  t o  p r i va t i ze  was te
col lect ion is  bear ing f ru i ts  -  over  40 7o co l lect ion ra tes

r  P r i va t i za t i on  ac t i ve  i n  2  d i v i s i ons  o f  Kampa la -  Kawempe
and  Cen t ra l

r  P r i va te  was te  co l l ec t i on  ac t i ve  i n  o t he r  zones  bu t  l im  i t ed
to  we l l  o f  househo lds

r  O the r  u rban  cen te r s  ga rbage  i s  d i sposed  o f  i n  open
dumps  no t  l and  f i l l ed



C a t t l e  f e e d i n g  i n  a n  o p e n  g a r b a g e  d u m p
l i t t e r d  w i t h  p l a s t i c s  a n d  p o l y t h e n e

S o r t e d  c a b b a g e  a n d  b e a n  p o d s
i n  a  m a r k e t

F a r m e r  e x D l a i n s  H  o u s e h o l d  w a s t e
c o m  p o s t i n g  t o  r e s € a r c h  t e a m

S o r t e d  a n d  b a g g e d  p e e l s  r e a d y  f o r
s a l e

C r o p  w a s t e s  g e n e r a t e d  b y  r e s p o n d e n t s

C  r o p  w a s t e P  r o p o r l i o n  g 6 n e r a t i n g

M  a l o o k a  o e e l s 9 l
P o t a t o  p e e l s 6 4
C  a  s s a v a  o e e l s E O

V e g e t a b l e  r e m a i n s 4 4

F o o d  R  a m a i n s 4 1

U s e d  b a n a n a  l s  a  v e s i o

B a n a n a  s t e m  s
S u g a r  c a n e  h u s k s 2

B i g g e s t  p r o p o r t i o n  o f  w a s t e s  g e n e r a t e d  i s  m a t o o k e  p e e l s  ( 9 0 % ) ,  p o t a t o
p e e l s  ( 6 4 % )  c a s s a v a  p e e l s  ( 5 9 % )  o f  h o u s e h o l d s

T h e s e  a r e  m o s t  u s e d  l i v e s t o c k  f e e d  s u p p l e m e n t s  i n  t h e  z e r o  g r a z i n g
s y s t e m s  p r e v a i l i n g  i n  t h e  c u r b a n  a n d  p e r i  u r b a n  z o n e s  o f  t h e  c r e s c e n t
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G r o s s  m a r g i n  a n a l y s i s . o f  m a t o o k e  p e e l s  a s  a  f e e d  s u p p l e m e n t  o n  m i l k  y i e l d

I TE

Propor t lon  o f  Matooke Poe ls  in  l l ves tock  feed

0 % 20 .h 4 0 % 6 0  %

Ma lk  ve lua 2 ,532 ,800 2 ,2  0  3 ,200 2,a62,400 2 ,397 ,600

TOTAL  VALUE 2 ,332 ,600 2 ,2  0  3 ,20  0 2,462,100 2 ,397 ,800

BananE  pee l s 2 3 8 , 1 4 0 477 ,360 7 1 4 , 1  5 0

E lephen t  g rass ' 1  , 1  7  a ,50  0 7 2 3 , 6 0 0 4 0 5 , 0 0 0 3 6 1 , 0 0 0

C ot lon seed cake 202,500 2 2 6 , 6 0 0 2 5 9 2 0 0 3 , {  0 ,0  0  0

M€ ize  b ran 1 0 1  , 2 5 0 1  1 3 , 4 0 0 1 2 9 , 6 0 0 20,250

Vet chaages a 0 , 0 0 0 4 0 , 0 0 0 4  0 ,00  0 4  0 .00  0

TOTAL  VARIASLE CO ST 1  ,518 ,250 1 , 3 4 1 , 9 4 0 I , 3 1 1 , r  6 0 t , 465 ,600

N E T  B E N E F I T S  9 E T  Y . . T 8 { /4 ,500 8 r 6 , 2 6 0 ' |  , t  5 t  , 240 932 ,000

I n c o r p o r a t i o n  o f
1 . 1 5  m i l l i o n  s h s

4 0 %  o t  m  a t o o k e
c o m  p a r e d  t o  0 . 8

D e e l s  i n  l i v e s t o c k  f e e d  g i v e  a  n e t  b e n e f i t
m i l l i o n  w i t h  n o  m a t o o k e  P e e l s

o f

E c o n o m l c  a S s e s a m g n t  o f  u 3 i n g  c o m p o s t  a s  a  s o i l  a m e n d m e n t

R  e s u l t s
wi th N
ben ef i t

s h o w  t h a t  c o m p o s t  a P P l i e d  a t  a
a t  4 0  k g  p e r  h a  a n d  p h o r u s  a t  I
o f  0 . 7 3 4  m  i l l i o  n

r a t e  o f  5  t  p e r  h a  i n  c o m  b i n a t i o n
k g  p e r  h a  g  i v e s  P o s i t i v e  n e t

T  rao tm  en t N o  P o  C o N o P o C r o N . o  P c  C ! N . o  P o C  ! N l o P r C s

4 . € 6 5 . 7 7 5 5 . 7 7 2 6 . 6 6  7 6  6 3 8

G ro3 !  F i . ld  b . . . f l l r
6  9 9 , 3 0 0 8 0 6 , 2 5  0 8 8 5 2 5 0 6 5 4 3 0 0 1 , 0 0 0 . 0 5 0

Tot l lV . r i .b l .  co . l t 5  5 0 , 0 0  0 r 2 3 , 5 0 0 4 4  5 , 0 0  0 4 5 8 , 5 0 0

6 9 9 , 3 0  0 3 1 6 . 0 0  0 7 3 4 , 8 0 0 5 3 ? , 2 0 0
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l n f o r m  a l  w a s t e  m  a n a g e m  e n t

V a s l e  p a C k e r !  S C a v e n g e t s  b u s y  s o r l i n g  w s s t e s  R e C O v e r e d  p l a s l i c a  C O n t a i n € r S  r e a d y  l O r  S a l e

.  A t  K i t e z i  l a n d  f i l l ,  a  n u m b e r  o f  w a s t e  p i c k e r s  a r e  a c t i v e  c o l l e c t i n g
p l a s t i c s  c a r d b o a r d s  a n d  w a s t e  p a p e r  f o r  s a l e

.  A v e r a g e  p r i c e s  f o r  p l a s t i c s  a r e  2 0 0  s h s  a  k g  w h i l e  w a s t e  p a p e r  f e t c h e s
1 0 0  s h s  p e r  k g  .  O t h e r  v a l u a b l e  w a s t e  i t e m s  a r e  s o r t e d  a n d  s o l d

.  A p p r o x i m a t e l y  o n e  t o n n e  o f  r e c y c l a b l e  w a s t e s  i s  r e c o v e r e d  a  d a y

.  E a r n  s o m e  i n c o m e  w h i c h  e n a b l e s  t h e m  t o  k e e o  o f f  s o c i a l  i l l s  a n d  v i c e s

Was le  packe r !  Scavenge ts  busy  so r l i ng  was tes

.  H o *  W r r t . r . r r  D l r P o r . d

rii

.  4 0 o / o  o l  t h e  r e s p o n d e n t s  b u r n t  w a s t e s  w h i l e  o n l y  3 0  %  d i s p o s e d  i l  i n  a  a n
u r b a n  s k i D

.  O n l y  5  o / o  c o m p o s t e d  t h e i r  w a s t e s
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o)
There is inffi cierry in umte cdledion as oriy 8 % of respordents
recdve daily vra$e cdledion .

Fblf cf the respordents \ ,€re dissatisfied with curent lad cf service

7tr/odte respondents in the surveyed distridsuerevrillirgto pay
wricrs anurnts ueddy fa troper \ asle nffagffiEnt. wtile 30 %
uEre nct

nespcnOentsuerelMlliry to pay bd\^€en shs 200-50mueddyfa
sanrduase narngenent
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Prob i t  es t ima tes  o t  W i l l i ngness  to  pay  (WTP)  fo r  sound  was te  managemen t

Independent Variables Coett icienl l  -vaus Mar0inal effects
Constanl 1 . 3 9 3 1  . 1 3

0.808"' 2 . 5 1 0 . 0 2 1

A E -0.07 -0.84 -0.255

Memberahip of  organlzal lon 0.522" 2-37 0 . 1 0 9

Educat lon 16v€l - 0 . r  90 -0-85 -0-062

Ssx 0 .a57 " 1 9 7 0 . 1 4 4

- 0 . 0 1 7 - - -2 07 -0.005

Household s lz. -0.032 . 0 . 1 6 -0.056

-o.257 1 . 1 1 -0-082

0 . 1 9 0 0 .32 0 .086
Incomo o . t  2 7 0 . 7 8 0.043
Log likilihood - 1 0 5 . 5 5 2

V a r i a b l e s  l o c a t i o n  b e i n g  u r b a n ,  m e m b e r s h i p  o f  a n  o r g a n i z a t i o n  s e x
b e i n g  m a l e  a n d  a g e  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a n d  e x p l a i n  v a r i a t i o n s  i n
W T P

. 54 % of the respondents were dissatisfied with the current level of
waste management and proposed a number of actions they are
prepared to do to address the issue

Actions households are willing to take to limit waste disposal cost

Action %

Buying materials with less waste 1 0
Ensuring proper waste disposal 2' l

Recycling and reusing wastes 1 3
Teaching family members on proper waste disposal28

Sorting & bum polythene , | .2

These are buying materials with less waste (10%), ensuring proper waste
disposal (31%) recycling and reusing the wastes (12.6). teaching family
members on proper waste disposal (30%) and sorting polythene (13%).
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W  h y  n o t  w i l l i n g  t o  p a y  t o  p a y

R e a s o n P  e r c e  n t a g e

R € s p o n 3 i b i l i l y  o f  U  r b a n  a u t h o r i t i e s2 2
Costs  too  h  lgh 2 5
A l r e a d y  p a y  g r a d u a t e d  t a x 1 5

C  u  r r o n t  s i t u a t i o n  O k

W as te  i s  re  u  sed

W i l l  p8y  i f  l aw  i s  m  ade 4

.  2 2 %  o f  h o u s e h o l d s  n o t  w i l l i n g  t o  p a y  f o r  w a s i e  m a n a g e m e n t  f e l t  i t  w a s
t h e  r e s p o n s i b i l i t y  o f  u r b a n  a u t h o r i t i e s  w h i l e  2 7  %  t h o u g h t  t h e  c o s t s  w e r e
t o o  h i g h  .

.  3 0  V o  f e l t  t h e  c u r r 6 n t  w a s t e  s i t u a t i o n  w a s  o k

.  Compost is mainly appl ied on crops fetching higher returns l ike matooke,
vani l la,  Vegetables

M a i n  c r o p s  c o m  p o s i  i s  a p p l l e d  o n

a l o c  v c t a
2 %

E l . p h a n t g r a s r

p i n
6 %

2 %

1 %

1 0 %

o/.



t

Indopendent Varlables Coofflclent t-value Marglnal Etiects
Constent 0  . 87  4 -0.84
Plot  9126 0 .137 - . 3.96 0 . 1 7 3
Envitonmont concern -0.809 -0 .97 -0 .265
Sex 0 .0  38 o . 1 7 0 . 0 1 5
Ag. -0 .004 0 .58 ' l - 0 .001
Location .0.406.. 1 . 9 6 - 0 .1  60
Mombo.ship of organization 2 .35 0 . t 0 7
Edt/catjon lqvel 0 .508 . 1 . 8 1 o.202
Incom6 0 .255 ' 1 .67 0 . 1  0 1
Housohold sizo 0 .05 0 .84€ 0 .002
LoO l ik6l ihood 108 .28004

at

Probi t  est imates of  the wa3te ut i t izat ion(  Compost ing )equat ion

Land s ize , . loca t ion ,  membersh ip  o f  agr ic  o r  env i ronmenta l  o rgan iza t ion ,education tevet and income are statisiica y stgnir;;;i;nJ Jr'oi",n *""t"compost ing behavior

Good prospects tor  cost  recovery by urban author i t ies ex is t  wi th  householdswi l l ing to pay between 2oo and 5oo'shs r " " t rv  ro i ' i rp iou"o*" . , " . " ru, "u"
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I

P L A S T I C S

Annua l  avg rago  quan t l t l gs  o f  p l as f l ca  ma t€ r l a l s  u96d  and  dum pgd  pg r  hougghg ld

M ate ria I Low income H  i 9 h  i n c o m e
N o  o f
p ieces

Q ua ntity
k g s

N o  o f
preces

Q u a nlity
in  kgs

Polythene 2 , 1 1 4 8 . 7 2 , 0 1  8 8 . 3
Nylon F ibres 1 4 3 . t z 5 0 . 4
P lastic r 39 3 . 0 1 4
Milk  packs 1 7 4 1 . 5 1 5 8 1 . 4

Low income households on average use 8.7 kg of  poly thene bags 3 kg of
p last ic  conta iners and 3.7 k9 of  ny lon f ibre sacks.
High income households uso 8.3 kg of  poly thene bags,  l4  kg of  p last ic
conta iners and 6.4 kg of  ny lon f ibr€ sacks

correlation between household characteristics and quantities of selected waste materials

Polylhene bags Nylon fibre sacks Plastic containers

Income class -0.044 {.273. -0.' l71-

Sex of household head 0.088 -0.190 -0.198*

Education status of household head -0.146- 0.028 -0.071

Household size 0.018' 0.063 -0.075

* Significant at 5%, t* significant at 1%

' A negative relationship exists between income class and no. of nylon fibre sacks
used, income class and quantity of plastic containers and education status and
quantity of polythene bags

' Positive relationship exists between quantity of plastic and polythene materials
used and sex of household head being female and household size
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Most common environmental concern centered around waste collection,
frequency, odors from waste and polythene bags

3 2 %  f e l l  t h a t  b a n  o n  p o l y t h e n e  a n d
m a i n  p r i o r i t y  a  r e  a s .

T h i s  w a s  f o l l o w e d  b y  i m p r o v e m e n t
e d u c a t i o n  o n  w a s t e  m a n a g e m e n t

p r o m o t i n g  u s e  o f  p a p e r  b a g s  s h o u l d  b e

o f  w a s t e  d i s p o s a l  t e c h n o l o g i e s  a n d  p u b l i c

M a i n  P r i o r i t y  a r e a s  o v e r  n e x t  f i v e  y e a r s

Prior i ty  a rea P a r c e n t a g e  o f
1 6 s p o n d e n t s  c i t l n g

R e d u c e  w a s t e  v o l u m  e 1 6

Devalop waste sor l ing & recyc l ing 1 7
l m  p r o v e  \ . y a  s t e  d i s p o 6 a l t e c h n o l o g i e s 2 8
S e n s i t i z 6  t h e  p u b l i c  o n  w a s t e  m a g t 2 0
B a n  p o l y t h e n €  a n d  u s e  p a p e r  b a g s
l m p r o v e  e f f i c i e n c y  i n  w a s i €  d i s p o s a l ' t I

E  m  p l o y  m o r e  w a s t e  c o l l e c t o r s 'I 3
l m p o s e  b y e  l a w s  o n  w a s t e 5
P a y  f o r  w a s t e 1 0
D o n ' t  k n o w 2
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Conclusions &Recommendat ions
There is ready availabil i ty of composting materials

This offers an alternative solution to the waste problem due to
environmental benefits and agric productivity increases realized

Promotion of resource recovery at the household level particularly
in.area of composting of. biodegradable wastes and recoverv of
other recyclable materials is necessary

Waste reuse is throuoh comoostino and as feed for l ivestock is
feasible and profitablE and n'eeds i6 be promoted.

Resource recovery creates employment, reduces waste voloume
to be disoosed
Saves.foreign currency^ by reducing quantit iy of raw materi ls needed
rn prooucuon process 6 promotes

Middle income and even low income households are wi l l ing to  pay
garbage fees when assured of regular collection

Urban authorit ies sti l l  have important statutory functions to play
despite the privatization init iatives in waste management.
-  lnc ludes areas of  d isposal  s i te  management  and enhancing qual i ty  of  urban

envtronm ent

Private operators are st i l l  small  scale entrepreneurs not able to
acquire develop and operate disposal si tes

Use of informal waste management systems provided by
scavengers has not received adequate attention.
They provide an informal system which many urban authorit ies can't
afford.

Recycl ing waste into new resources makes both environmental and
econom tc sense

r Remember for every one ton of waste 1600 jobs could be created
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Discussion from the presentations

Members had the following observations/suggestions to make regarding the information

obtained from the overview:

. The issue of reducing on unprocessed produce through value addition right from the

producing areas was brought up.

. Members urged the FA to train students in waste management and then send then on

industrial training among the stakeholders as a dissemination strategy. The faculty

members pledged to assess ways in which such a course could be developed to run at

CAEC, and possibly how to integrate it in the existing curriculum.

. A participant from the Urban Authorities Association of Uganda (UAAU), Mr. J.

Behangana, emphasized the importance of the research to the towns. He stated the need

for more innovations to transform the agricultural sector so that we end up with less of

the unwanted materials ending in towns. He said that he would have been happier if

more towr$ had participated and ended by requesting participants to map a way of

utilizing the findings.

. Members also requested for the findings to be put into a 'brief and simple' language for

community consumption.

. Members were of t}re view that the livestock study should explore ways into which the

MCW can be standardized say into pellets for feeding.

3.0 PLENARY SESSION

During the plenary, participants identified two main issues to address as the way forward and

these were: making the policy environment more facilitating, and enhancing sensitization and

outreach.

. On the issue of policy on waste management, participants were urged to assess what is

available and take time and analyze by laws such as urban farming, garbage

management, water and sanitation, etc. Why are they not implemented? Could it be that

they are faulty? Members observed that politicians are among the major obstacles to

implementation of such policies on waste management. How can we lobby for policy

change? What particular policy can we advocate for? On this, the FA was encouraged to

establish links with NEMA in order to harmonize. Also, that backed by the presented

findings, the FA should explore avenues to influence policy. In the next phase, in liaison
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with some NGOs such as Talents Call, include a pilot project to address policy issues,

such as sorting. Involve social scientists.

. On the issue ofsensitization and outreach, participants had the following views:

- Continuous sensitization is necessary if waste is to be managed/utilized. Awareness

programs highlighting the economic point of view should be the way to go. For

instance, a participant dealing in composting as a commercial venture indicated that

compost was highly demanded, yet a lot of garbage is still around?
- Publish the findings and distribute to all towns in the country.
- As a short-term strategy, meet with the UAAU constituency as an outreach strategy.

Lets get off the ground and then refine on our way.

- Create a direct link between FA and the District Agriculture Offices.
- Include Religious and Cultural leaders in the dissemination process.

- Field days to the research sites could also be a dissemination strategy.

4.0 CLOSING CEREMOI\'Y

The chairperson, Professor Mateete Bekunda thanked members for coming and contributing

to the noble cause.

_,2 4.1 Remarks by symposium convener
' Professor Sabiiti informed members that this had been a wonderful meeting. He informed

participants that the planning was for 60 participants but 92 came portraying enthusiasm

in the project.

' He emphasized the need to share the results with society and working together as

partners.

r IJa infnmprl r

address,hem;ffi',;l*:Hfi ,'":-,Tffi li:,n:HJ::T;:1,"'^:::i;
_ with the Urban Authority personnel.

' He informed participants that the project was coordinated by the Director, School of

- Graduate Studies, MUK and proceeded to introduce and acknowledge Dr. Christine

Dranzoa, the deputy Director who was officiating at the afternoon session.

_ . He thanked the Dean, FA for chairing the proceedings.
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. He thanked the PhD students for putting up an excellent performance and invited them to

join the scientific team on completion oftheir PhDs.

. He thanked the team for the usual cooperation.

. He ended by thanking all the participants for making it a wonderful meeting.

4.2 Remarks by the Dean, FA

. The Dean congratulated the project on the different successes. He urged other members of

the Faculty to leam from the day about multi-disciplinarity, and ensuring that information

reaches the people.

. He informed members that he was proud to be Dean of the Faculty that was spearheading

PMA. He urged participants to always come to the FA when seeking for information and

to offer advice because the faculty is committed to carrying out research that is relevant to

the communities.

. He thanked the Deputy Direcior for the management accorded to the project since the

Faculty was also gaining in form of small research grants for members.

. He ended by inviting the Director, SGS to address participants.

4.3 Remarks from the Director, SGS (MUK)

. The Director was represented by Dr. Christine Dranzoa, the deputy Director SGS, who

started by apologizing for the absence of the Director and her coming late to the

symposium.

. She commended the achievements of the project. She said that though she had come late,

she had heard interesting and important remarks from the audience. She was encouraged

by the great contribution from the participants and hoped that the output will benefit the

community.

. She extended her gratitude to the Swedish Govemment for supporting Phase I and the

upcoming Phase II ofthe project.

. She informed participants that their office was in good cooperation with the project and

thanked the team for being effective in running the project.

. She informed participants that everyone has a right to a clean environment, so when

garbage is allowed to accumulate, this impinges on that right. As such the FA is helping

to ooerationalise that statute.
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' she thanked the PhD students for being vigilant and hard working and urged them to

hnish in the allotted time, as that is a measurable indicator. she ureed the studenrs ro

continue putting MUK on the world map.
' She expressed he appreciation to the dean, FA, and the coordinator of the project for

convening this workshop. "we have been blamed that we do not interface much with

communities, so this is the way to go", she said. She pledged continued support from SGS
for such endeavors.

' She urged participants to embark on waste management starting with their individual
homes, with MUK, and then other areas can leam from us.

' she informed members that crosscutting courses would be very acceptable to the school
since they coordinate such courses. She encouraged the team to explore the same
including a big socio-dimension.

' She finalized by congratulating all the participants and urged them to go out and
transform the communities.

. Then she officially closed the symposium
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