X/

Kayuki Crammer Kaizzi (Autor)
The potential benefit of green manures and
inorganic fertilizers in cereal production on
contrasting soils in eastern Uganda

Ecology and Development Series
No. 4, 2002

Kayuki Crammer Kaizzi

The potential benefit of green manures
and inorganic fertilizers in cereal production
on contrasting soils in eastern Uganda

Zentrum for Entwicklungsforschung
Center for Development Research

Unwersity of Bonn

ZEF Bonn

https://cuvillier.de/de/shop/publications/3645

Copyright:

Cuvillier Verlag, Inhaberin Annette Jentzsch-Cuvillier, Nonnenstieg 8, 37075 Goéttingen,
Germany

Telefon: +49 (0)551 54724-0, E-Mail: info@cuvillier.de, Website: https://cuvillier.de



TABLE OF CONTENTS

I INTRODUCTION .....coiiiiiieiieie ettt ettt st eaeeseesaeesseesaaeseesseensesseenns 1
2 LITERATURE REVIEW ....ooiiiiiiiiiiiiiee ettt 4
2.1 INOrEanic fRITIHIZEIS ....c..eeviiiiiieiiecieeee e e 4
2.2 OrganiC fRrtilIZETS .....ooviriiiieiiriieiceereeee e 4
2.2.1 Biological nitrogen fiXation...........c.eeeuierieeiiienieeiienieeie e 5
222 Decomposition and N release..........cccuveruieriieiiieiiienienie e 5
223 SYNCRIONISALION .....veeiiieiiieeiieeiie ettt ettt saesebeeraa e 6
2.3 Legumes as Green MANUIE .........cocveeiiieeeniieeiiiee ettt et e et sieee s e 6
2.4 Azolla as ZIreeN MANUIEC........ceeiveeeririeeireeeiteeeireeeeeeeeteeeaseeessreeessseeensseeensseeenns 7
2.5  Decling in green MAanUIE USE .......eeeveerueeereeriieeieeniieeieeseeeereesseeeseesaeeenseesneeenne 8
2.6 REMAINING ZAPS .oeouvvieiiiieeiieeeiieeeiteesieeesteeeitee et eeeateesnbeeesaseessaseesnnseesnseeennes 8
3 MATERIALS AND METHODS ......ooiioiiieeeee et 9
3.1 Researcher-managed trials...........cocooiiiiiiiniiiiiiicceccce 9
3.1.1 S1te dESCIIPLION ....eeeiiieeeiie ettt et eeeeree e 9
3.1.2 Experimental deScription............cocueeiieriieniiiiieiie e 10
The first s€ason (2000B) .......cceeviiiiiiiiiieiieeeeeeee e 10
Mucuna biomass prodUCHION................ccccceeveieeceeiiesieseeeee e, 10

Estimation of biological nitrogen fixation .................cceeveeeevecvencueennnnn 11

Production of "N-labeled Mucuna ...................oocooooveeeeeeeeeeeeeereeeeereene. 13

The second $€ason (200TA) .....oooviieiieiiieiieeeee et 14
Mucuna decomposition and N release..............ccccceevcevcievienceeneennnnne. 14

Maize response to alternative treatments in preceding season .............. 15

N balance study (Fate of applied N) ............ccccoecoueioeioieiiiiiiaiieeeenn 16

3.1.3 Laboratory analysSis......c..cccueeevierieeiiienieeiieeie et 18
3.14 Statistical ANALYSIS ....cc.eeviriiriiiiiiieec e 18
3.2 On — farm (farmer-managed) trialS..........ccccoeriiiiiienieeiienie e 19
3.2.1 MAIZE SYSTEIM ...ttt ettt ettt ettt et sae e 19
3.2. 1.1 Site deSCTIPHION ..eeeeuiiieeiiieeiiee ettt et e e e e eereeeneeas 19
3.2.1.2  Experimental deSCription........cceeveruierierienieniieieneenieeee e 19

The first season treatments (2000B S€aSON).........cceevveeerierieeiiienieeieeneee e 20
Mucuna biomass ProdUCHION................ccccccueeeieiceeiiieiieeeeeeee e, 20

Maize response to treatments in the preceding season (20014 season). 20

ECONOMIC ANALYSIS ...t 21

322 RICE SYSTOM..cuviiiiieiiieeiiieiie ettt ettt et et seae e e 22
3.2.2.1  Site deSCTIPHION vttt 22
3.2.2.2  Experimental deSCription..........ccceevvereiierieeiiienieeiienieeieesve e 23
INAKISEILYE ...ttt ettt et ettt et e et e s e eabeesaeeenee 23

The first season (20008 SEASON) ...........c..cccueeeerieeecrresieeireesreeereeseeeseenseens 23

Rice response to treatments of preceding season (2001A4) ..................... 24

Doho irrigation SCHEME. ........ccuvieiieiieeiiecieeie et 25

The first (2000B) and second (2001A4) season treatments........................... 25
Economic analysis .......c..cccueeeiiiriiiiieiieeiieeeeeieesee e 26

323 Farmer evaluation of Mucuna, Azolla and inorganic fertilizers.............. 26



4 RESULTS AND DISCUSSION......oiiiiiiiiiiiieeeeeeeeeeesee et 27

4.1 Researcher-managed trials...........ccvieiiieeiiieeiiieceece e 27
4.1.1 The first season (2000B)........cccviiiiiieiiiieiiieeeeeee e 28
Maize and mucuna biomass production and N, P, K yield............................ 28
Biological nitrogen fiXation ..............ccccceeeeeeeeeeeeiiesieesieeie e 29
4.1.2 The second $€ason (200TA).......coouiieiiieeiieeeiee e 30
Mucuna decomposition and nitrogen release..................cccocccevcvevceeecevennnnnnen. 30
Maize response to alternative treatments in preceding season ..................... 31
4.1.2.1 Bulegeni ARDC ........ccoooiiiiiiiiieieeeee et 31
4.1.2.2  Kibale TVC ..ot 33
Comparison of treatments between Bulegeni and Kibale....................... 34

Nitrogen uptake and balance (Fate of applied N) ............ccccoueeeevveecuvennnnn. 35
Summary and CONCIUSION. .......c.eeiiiiriiiiiieie it e 37
4.2 On-farm (farmer-managed) trials ..........cccveeiiiieiiieeiiiecee e 39
4.2.1 IMAIZE SYSEEIM ...eevvieniieeiiieiie ettt et eee et et e et stteebeesateebeeseaeenseesaaeenne 39
4211 KONZLA ..o e e e as 39
Maize and mucuna yield in first season (2000B)............ccccooeeevenceeeverenennnn. 39
Maize response to alternative treatments in the preceding season (20014) . 41
Comparing the two fertility groups of fields...........cccceecvveviiniiininnne. 43
Combined grain yield of the two seasons (1-year period)...................... 44

4.2.1.2  Kasheshe/Nemba .........cccccocieririiiiiiiiiiieeeee e 45
Maize and mucuna yield in first season (2000B)...........cccccveeeecveeecveencueeene. 45
Maize response to alternative treatments in the preceding season (20014) . 47
Comparing two fertility groups of fields .........ccccccvvevciiiiniieiniiiiieeee, 49
Combined grain yield of the two seasons (1-year period)..........cc.c....... 50

4.2.1.3  OAWATAL c...ooiiiiiiiieeeee et 51
Maize and mucuna yield in the first season (2000B) ............cccoeeveeeeevennennne. 52
Maize response to alternative treatments in the preceding season (20014) . 54
Comparing the two fertility groups of fields............cccoeevveiiiniiininene. 56
Combined grain yield of the two seasons (1-year period)...................... 56

4.2 1.4 AGONYO Lo s 57
Maize and mucuna yield in first season (2000B)...........cccceveeeeveeecveencueenne. 58
Maize response to alternative treatments in the preceding season (20014) . 59
Comparing the two fertility groups of fields.........cccceecvveeriiieniiieiniienee. 61
Combined grain yield of the two seasons (1-year period)..........cc.c....... 62

4.2.1.5 Cross — environment agronomic analysis ............ccccceeeveeeevveescreeennnen 63
4.2.1.6  Cross — environment eCONOMIC ANALYSIS ..........ccceveeveveesceesiearranennn. 64
High-potential envIronmMent ............cc.eevvveeeiieeeiiieeeiie e e 66
Low-potential environment. ...........ccceevieeiiienieeiiienie et 66
FertiliZer PIiCE .....vviiiiie et 67
Summary and CONCIUSION. ........ccuieriiiiiiiniieiieee e 67
4.2.2 RICE SYStOM..ciiiiiiiiiiieciie et 70
4221 NAKISEIYE ..uvvieniieeiiieiieeie ettt et siteeteesteeebeesseeeseesseeeseessaesnseens 70
Maize and mucuna yield in the first season (2000B) ..........ccccccvueeevveenuennne. 70

Rice yield in the subsequent season (2001A4) ............cccooevvueeeievceenceeneenennnn. 71
4.2.2.2  DOhO 11C€ SChEIME ......eeiiiiiiiiiiiiiieecee e 72
AZOIIA DIOMASS ...ttt 73

RICE YICIA i e e e 73



Economic analysis ........ccceeevuiieeiiieiiiiesiie e 74

INAKISETLYE. ...ttt ettt sttt ettt ettt st s nae e 74

DOohO i€ SChEME.....c..evuiiiiiieiiciiiiccc e 75

FertiliZer COSE ..viiiiiiiiiiiee e e 76

Summary and CONCIUSION..........eeiiiiiiiiieeiiie e e 76

423 Farmers’ evaluation of mucuna, Azolla and inorganic fertilizers........... 77
4.2.3.1  MUCUNA .ttt 78

4.2.3.2 Inorganic fertilizers in MaiZe SYStEM.........coervverienreeriereeneeieeieneeenne 79

4233 AZOUG ..o 80
4.2.3.4 Farmers’ evaluation of inorganic fertilizers in rice system................ 80
Summary and CONCIUSION.........eiiiiiieiiiieiiieeieeee e e 81

5 GENERAL DISCUSSION AND CONCLUSIONS .....ccccooninininirieicreieieee 82
CONCIUSIONS ...ttt ettt ettt e et e et e et esaeeeabeenaeeenee 86
Recommendations for future research..........ccccocvevievinininniininicccccnceeee 87

6  REFERENCES ...t 88
7 APPENDICES ...ttt 97

ACKNOWLEDGEMENTS ....ooiiiiiiiiiiiiiiiiiiin ittt 102



