PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENTS

VALIDATION ... oottt ettt ettt stae s e saesseesseenaessaenseensesseenseeneas 3
DECLARATION OF AUTHENTICITY ..oeeeiieiieieeeeeeee et 4
ACKNOWLEDGEMENT ..ottt i
TABLE OF CONTENTS ...ttt e iii
LIST OF TABLES ...ttt e vi
LIST OF FIGURES ...t vii
ABSTRACT ...ttt ettt sttt ettt ne e xiii
INTISARI ...ttt sttt sttt Xiv
CHAPTER T INTRODUCTION .......coiieiieieeiieie ettt eae e nae e 1
1.1 BaCKEIOUNA ......ooiiiiiiiie e 1
1.2 ODBJECLIVES ..eeeevieeiiieeiiieeiiee ettt e stte e et e e s teeessaeeessseeesaeeesseeesseessseessseeesnseeenns 2
1.3 HYPORESIS .ottt ettt et e e et e e esnae e enreee e 2
CHAPTER Il LITERATURE REVIEW......coiiiiiiiiiiiieeeeeeeeeeee e 4
2.1 Chemical fertiliZer ......co.eevuieiieieiieieee e 4
2.1.1 Use of chemical fertilizer and its Iimit.........cccceouerieneriiniininiienienenne 5

2.2 0rganiC fRItIIZET ....ccuvieiieeiieiiieie et 6
2.2.1 Use of organic fertiliZer.........ccceouerieniiiiiniiniiicnicieccseececseceene 8
2.2.2 Difference in growth between chemical fertilizer and organic fertilizer 9

B B 10 o1 | o OSSR 10
2.4 Soybean ProdUCTION .......cccvviieiieeiiieeciee et eite e e e e saeeeseaeeesaeeesaeeenneees 11
2.5 S01l RhIZOSPRETC.....ccuviiiiieiieciiieiiecie ettt ens 12
2.6 ACid PhOSPRAtasE .......ccevieiieriiieiieeie ettt e eane e 15
CHAPTER III RESEARCH METHODOLOGY ....ccceoiiiiiiiniieiinienceeeeeene 16
3.1 Time and LoCatioN. .....c..eveiriiriirieiieiesitesieee et 16
3.2 Materials and EQUIPMENTS .......ccc.eeiiiiiiiiiiiiieie e 16
3.2.1 Material and Equipments Experiment 1 ...........ccccoeoieiiiniiiiieniieene 16
3.2.2 Material and Equipments Experiment 2 ..........cccccccveeveieencieeniieenieeens 16

3.3 ReSearch DESIZN ....cccuiieeiiieciieeciieecee ettt es 17
3.3.1 Research Design Experiment 1..........ccccoeeviiiiiiiiniiienieecieeeie e 17



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

3.3.2 Research Design EXperiment 2........c.ccocveeevienieeniienieeniienie e eve e 17
3.4 RESCATCH STEPS..ecuviiieiiieeiiieciie et ettt et e e e e tae e e bee e eaaee s 18
3.4.1 Plant Material and Growth Condition Experiment 1..............cccccu....... 18
3.4.2 Plant Material and Growth Condition Experiment 2...............ccccuuee... 19
3.4.3 Plant Height, Shoot and Root Dry Weight Measurement..................... 19
3.4.4 Root Length Measurement ............cccceeveeeiiienieeiiienieeiiesie e 19
3.4.5 Shoot P Concentration Measurement .............ccoceeveeeneeniennieeneeeneene 20
3.4.6 ShOOt P UPLAKE ....c.evieeiiieeiiieeeeeee et 20
3.4.7 Collecting of Rhizosphere Soil..........cccceevieiiiiiiiniieiecieeeeceeee 21
3.4.8 Acid Phosphatase Activity in Rhizosphere Soil ...........cccceevvervrennennne. 21
3.4.9 Statistical ANAlYSIS.......cccvieriieiiiiriieiiee e 22
CHAPTER IV RESULTS AND DISCUSSION.......cooirtiiinienienienieseeeeeeenieene 23
4.1 Results of EXperiment 1 .........cccooviiiiiiiiiiiiiienie e 23
4.1.1 Plant HEeight ....ccoooiiiiiiieeee e 23
4.1.2 NUmDbeEr Of LeAVES....ccuiiiiiiiieiieiieeie e 25
4.1.3 Root Fresh Weight .......c..oooiiiiiiiiiciieceee e 28
4.1.4 Shoot Dry Weight......ccccuviiiiiiiiieeeecee e 31
4.1.5 ROOt DIy Weight......cccvviiiiieiieiieiieeeeee e 34
4.2 Results of EXPeriment 2 ........cc.oeoieeiieiiieiiieiieeie ettt 38
4.2.1 Plant HEight ....c..ooiiiiiiiiieiee et 38
4.2.2 Root Fresh Weight ........oouiiiiiiiiiiiiieeeee e 41
4.2.3 Shoot DIy Weight .......coceeiiiiiiiiiiiieiicieeeeceeeese e 45
4.2.4 ROt DIy WeEight......ooiiiiiiiiiieeeeee et 50
4.2.5 Total Root Length........cc.coooiiiiiiiiiiicce e 53
4.2.6 Shoot P Concentration ..........cocueeieenienieeniie sttt 57
4.2.7 ShOOt P UPLAKE ...cooviiieiiieeiiieeeeeeece et 61
4.2.8 Acid Phosphatase..........ccceecuieriieiieiieeiieie et 65
4.2.9 Ratio of Shoot Dry Weight and Root Dry Weight.........c.cccccevernennene. 70

4.2.10 Correlation of Acid Phosphatase and Plant Height, Root Fresh Weight,
Shoot Dry Weight, Root Dry Weight, Total Root Length, Shoot P

Concentration, Shoot P Uptake..........ccccevviieriiiiiiniieiieieeeeee e 73
4.3 DISCUSSION ..euvieniieiieriieteeiteeit et ettt ettt st ste et satesbeeatesbeenbeeatesaeebeennesaeenee 75
4.3.1 EXPeriment 1....cc.ooiiiiiiiiiieiieie ettt 75



PHOSPHORUS UPTAKE AND ACID PHOSPHATASE ACTIVITY IN THE SOIL RHIZOSPHERE OF
SEVERAL SOYBEAN

CULTIVARS

MUHAMMAD IQBAL P, Dr. Ir. Benito Heru Purwanto, M.P., M. Agr ; Prof. Dr. Keitaro Tawaraya

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

4.3.2 EXPEIIMENT 2..ooiiiiiiiiiiieiieeieeeee et eeiee ettt e eeve et eeveeseessseesaeessaenseennns 78
CHAPTER V CONCLUSION AND SUGGESTION .....cccooviiirieieieieeeee 85
5.1 CONCIUSION ...ttt sttt 85
5.2 SUZEESTION ..eeviieeiiieiie ettt ettt et et e et et e e bt e saaeebeesabeenbeessaeenseesnseenseenens 85
REFERENCES ...ttt ettt e et e e e et e e e enaaea e s e naaaeeenes 86
ATTACHMENT ..ottt e e et e e et e e e saaaeeeeenaaeeeennns 99



	TABLE OF CONTENTS

