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ABSTRACT

ANALYSIS ON CENSUS AND YIELD DATA COLLECTION IN OIL PALM
PLANTATION AT PT XYZ
By
Rio Parnando
Dr. Eng Bagus Mahawan, B. Eng, M. Eng, Advisor
Asep S. Suntana, S. Hut, M.A., Ph.D., Co-Advisor
SWISS GERMAN UNIVERSITY

Current data collection for yield and census in oil palm plantation produces only
plantation data and block data. Lower level data, tree level data is not available.
Tree level data needed for particularistic purpose, such as deep observation on a
low yield block for production intensification purpose and higher accuracy in
production projection. This research aim to produce digital spatial data to enable
efficient productivity analysis by collecting each tree yield data and a full
population production census using Ranko Tracker method of data collection.
Sets of color coding map successfully produced with this method, accurately
locating specific area requires immediate action plan within efficient and

effective manner.

Keywords: oil palm, intensification, spatial data, color coding map, yield

productivity, census, mobile application, decision support system

Rio Parnando



ANALYSIS ON CENSUS AND YIELD DATA COLLECTION IN OIL PALM 4
PLANTATION, CASE STUDY: PT XYZ

SWISS GERMAN UNIVERSITY

Rio Parnando



ANALYSIS ON CENSUS AND YIELD DATA COLLECTION IN OIL PALM 5
PLANTATION, CASE STUDY: PT XYZ

DEDICATION

| dedicate this work to my parent Hj. Rukmini, SH and H. Suparno, SH, MH, my
other half Kartika Hardyani, S. Sos, my guardian prince Raffa Danadyaksa

Parnando and my beautiful angel Khaira Hisania Parnando.

Rio Parnando



ANALYSIS ON CENSUS AND YIELD DATA COLLECTION IN OIL PALM 6
PLANTATION, CASE STUDY: PT XYZ

ACKNOWLEDGEMENTS

I wish to thank my advisor Dr. Eng Bagus Mahawan, B. Eng, M. Eng for many
discussions we had, guided and motivated me to explore and sharpen my research
especially in the data processing methods. Asep S. Suntana, S. Hut, M.A., Ph.D., my
Co-Advisor for inspiring and giving me deeper insights and motivation on my
research and work, especially on the characteristics of oil palm and industry. | also
would like to thank you Dr. Ir. Moh. A. Amin Soetomo as Head of MIT Program and
Dr. Ir. Gembong Baskoro, M.Sc. as Dean of Faculty of Engineering and Information
Technology that supports and motivated me since the beginning of my master study.
Vidarta Rasyid for the initial research idea and challenge. Suparman for the research
design and data support. My families in Depok and Bintaro for the love and support.
Finally, I would like to thank my best friend and partner Agus Prihanto, ST for the full

support you’ve shown me throughout this research.

I have found my coursework throughout the curriculum and program instructions to
be thoughtful and valuable, providing me with the tools and knowledge proven to be

resourceful for both my work and personal life.

Rio Parnando



ANALYSIS ON CENSUS AND YIELD DATA COLLECTION IN OIL PALM 7
PLANTATION, CASE STUDY: PT XYZ
TABLE OF CONTENTS

STATEMENT BY THE AUTHOR ......coiiiiiieiece e 2
A B ST RA T <.t e e e et e e e rreeanra e 3
DEDICATION ...ttt sttt sttt s et et eeneste e eneanas 5
ACKNOWLEDGEMENTS ...ttt e nre e nee e 6
IO = 7= Tod (o (11 o USSR SRS 12
1.2, ReSearch Problems........cccooiioiii e 14
1.3, RESEArCh ODJECLIVES .....ccviiiiiieciece et 15
1.4, Significance of StUAY .........cooviiiiiiic e 16
1.5,  RESEArCh QUESLIONS .....c.eciuiiiriiitie ettt ettt re e srne s 16
165 HYPOINESIS sasssmsswssmmmmmmosvos I 3 TR Ti <« c e e e see e ene e EHRRES 16
CHAPTER 2 - LITERATURE REVIEW .....ccoiiiiiiiece e 17
O ) 1 e N FOPRN SN .. ...................... 17
2.2.  Best Management Practice (BMP) CONCEPL .....ccvvveiueiieeiiiiiciieiecieceecie e aneas 18
2.3. Proposed Method Contribution to Best Management Practice Concept ......... 19
M ATICITOICH:. . S .................... DS ......................... 20
2.5, Roundtable for Sustainable Palm Ofl........ccooiiiiiiiiiiee e 21
2.6.  Indonesian Sustainable Palm Oil (ISPO) Standard...................cccoevvveiiiinennen. 21
2.7, PreVIOUS WOTKS ..oueeiuieiieciiesieeiestee sttt steesteanaessaesteenaesnaesseaseesseesseaneesseenseanenssens 22
CHAPTER 3 - RESEARCH METHODS .......ccccoiiiiiiiieiiteiienieresesieessesieseesassessenaesenns 25
3.1, Area Site DESCIIPLION ......oviiiiiitiriesiieeeee ettt 25
B 0o T e e e R g 26
B, MEUsiliess EneStes (RSN GET . SN ... BN S SR B e S 27
ShP! Nl r i Gia IS I G CUD IEFRD VAL . WO, S . VOO . e OO Y. O L. 27
3.3.2. Proposed Ranko Tracker Data ColleCtion............c.coovviiiiinenineseseecee, 28
3.4,  Research Framework ... 28
3.5, Technology and ArcChiteCture...........coviiiiiiiieeee e, 29
3.6. RANKO SYStEM OVEIVIEW......eiiiiiiieiiieeiee et aaeanee s 29
3.6.1. Data ColleCtion FIOW ........cccviiiiieiieie et 29
3.6.2. TrEE LADEI ..o s 30
3.6.3. Application FIOW Chart...........cociiiiiiiiiiie e 30
3.6.4. Ranko Tracker Mobile Application ..........c.ccccvv i 31
3.7.  Data Collection and Management..........cccocererereririeneeiesiesiesie e 32
3.8.  Data Collection and Management...........ccccvevieiiieeiieiiieeiie e see e sve e 34
3.9.  Research LIMItatioNs ........cccoveiiieiieiesiesi e se e 34

Rio Parnando



ANALYSIS ON CENSUS AND YIELD DATA COLLECTION IN OIL PALM 8
PLANTATION, CASE STUDY: PT XYZ

3.10. RANKO TracCKer COSEING ......veiveiieiieieesie et se et nnes 34
CHAPTER 4 — RESULTS AND DISCUSSIONS........oooiiiiee e 35
4.1.  Current Data COHECION .......ccooviiiiiieee e 35
4.2.  Ranko Tracker Data ColleCtiON........cccoiiiiiiiiiiirie s 35
4.3, FIrSEANAIYSIS ..ocvviiieiecie ettt ettt re e enes 36
4.3.1. TreeS QUANTITY .....cc.oriiitiitiiiiiei ettt bbb 36
4.3.2. Fresh Fruit Bunch (FFB) Yield.........cccoooviiiiiiiiece e 37
4.3.3. Fresh Fruit Bunch QUaNTILY ........ccooiiieiiiiiee e 38
4.3.4. Average Weight of Fresh Fruit BunCh..........c.ccccooviii i 38
4.3.5. ProduCtion CENSUS ......cuiiieiiieieiiiesieeiesiee e et e st eeessee e et ae s e seeeneennes 39
4326 Sox Ratiog Analysis e 41
4.4.  Second Analysis - Color Coding 0N CeNSUS .........ccueivereeriiiiiiiiiiiiieeeen, 42
4.4.1. Sex Ratio Census Color CodiNg .......cccovevveieiieiieiecie e 42
4.4.2. Production Census Color COUING.........ccceriiirirenieiierieniesie e nnens 43
4.5. Second Analysis - Color Coding on Harvest Yield ..............ccccooveieiiiirciieae 44
4.5.1. Bunch Quantity Color COdINg ........cooemeiiiiienisenieieieieeee e 44
4.5.2. Yield Weight Color CodiNg ...........cioveieeieeieseeseeie e 44
4.5.3. Average FFB Weight Color CodiNg ..........ccuereremiieieereeniineeniesieniesiesieeeeeeeens 45
4.6.  Third Analysis — MOVING AVEIAQE .......cceeireereieeireeiieieesieeireseesteesee e e enne e 46
4.6.1. Sex Ratio With MOVING AVEIAQE. .......couiitiiiiuerteireaiaeasessessessessessessesseaseessessens 47
4.6.2. Production Census With MOVING AVEIage ..........cccoeoe e 48
4.6.3. FFB Average Weight MOVING AVEIAGE ......viueverresieneesssnsessessssssssesssseessasssssens 49
R Wl oSl O ANna NS NN U . R O N R 50
CHAPTER 5 — CONCLUSIONS AND RECOMMENDATIONS .c.....coviviiiriieniienne 51
5.1.  CONCIUSIONS.....cuiiiiieitieie ettt ettt ettt et b e neeas 51
5.2, ReCOMMENUAIIONS......cuiiiiiieieiieie et reeee e nneas 52
REFERENGCES .......ooiioiiiiee et sttt st ens 53
N o N1 ) O S 56
APPENDIX 2.ttt e e e o7
APPENDIX 3.ttt e et et e e nraeeaare e 58
APPENDIX 4 ...ttt bbbttt ne e n s 59
APPENDIX 5.t 60
APPENDIX B ...ttt et n s 61
F N o N1 ) G S 62
APPENDIX 8. oottt ettt n s 63

Rio Parnando



ANALYSIS ON CENSUS AND YIELD DATA COLLECTION IN OIL PALM 9
PLANTATION, CASE STUDY: PT XYZ

CURRICULUM VITAE ... 64

SWISS GERMAN UNIVERSITY

Rio Parnando



