EFFECT OF FERTILIZER FORMULATED WITH BIOCHAR
ENRICHED WASTE COCONUT WATER ON GROWTH AND
DEVELOPMENT OF CHILLI (Capsicum annum)
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ABSTRACT

As the population grows in Sri Lanka, the demand for food and agricultural crops grow as well.
Thus, the new tendency in farming techniques which include new fertilizing techniques has
evolved., coconut water is rich in many macro and micronutrient such as potassium, and
phosphorus which is essential in plant growth. Hence, this research is aimed at formulating a
fertilizer by utilizing waste coconut water as an organic constituent and the nutrient analysis,
physio-chemical and microbiological analysis were done for the formulated fertilizer to analyze
its capability as a fertilizer.

chemical fertilizer importation has been banned in Sri Lanka due to many economic,
environmental, and health reasons. Therefore, Sri Lankan agricultural sector is now facing a
shortage of fertilizers. Thus, Sri Lanka is focusing on developing healthier, eco-friendly, and
economically beneficial alternatives for replacing chemical fertilizers. On the other hand, the
coconut industry is one of the major industries in Sri Lanka and coconut water is wasted in
coconut industries without utilizing them.

Silvermill Natural Beverages (PVT) Ltd, in Loluwagoda, is a number one coconut-based
beverages producer and exporter in Sri Lanka which is discard about 100-200L of coconut
water as waste daily Moreover, the formulated fertilizer was tested on plants to analyze the
effect of the fertilizer on plants. The formulated fertilizer was compared with a market-
available foliar fertilizer. The findings of the research indicated that the formulated fertilizer
with coconut water is a good alternative for commercial fertilizer and more suitable for

phosphorus intake rather than nitrogen intake of the plants.

il



TABLE OF CONTENT

ACKNOWLEDGEMENT ...ttt ettt snts st s s s ii
TS TIRAUTT...... oo miciin 5.5 555555500885 55 555 188455 BN AN S ARV S S 8 WA SR TY S P OPERN RIS iii
TABLE OF CONTENT ..ottt ettt sttt ettt et esaesatesaesne b sas et enn e s e eassnsesns v
LIST OF TABILEES.....eosomssinssiisssinsin s s s o555 50 massss i3 s 5y b s S eas s §OAVSs e s ix
LIST OF FIGURES ..ottt sttt st s et st st sas s e saa s s s sas s ena e neens X
List OF ADDIONIGLEIORNS ... cececncncocmasomonnoonsasmmasssnsssnnsonasthaia shs 535S 5455 50 600 ER RS 43 S0 AR TSR A58 xi
CHAPTER 01: INTRODUCTION ...ccoiiiiiiiiiiieieiceeteteieietesiese e saeaess e ns 1
1.2 Objectives: Objectives of the ReSEarch.......c s mommsnns i cisssisssinis imssimsisstsssamnmossssas 2
1.2.1 Maiti ODJEOHVE sosevmmsssmmussnmmsomsmmsssomssssssmmussnsas o sxons asss o sass s wossysssssy ssmssammassses 2
1.2.3 Specific ODJECHVES 10, ccursmmmosemssssmsmssansnsssssnsnromsmsememnsmmnnsescesonssncnshiss 568 G655 5w ER 19253 2

1.3 Peoblem Identification .. .csssansmmussnissssonss R SO 3
CHAPTER 02: LITERATURE REVIEW ..ottt 4
2.1 Coconnt Water DAse: PEOMUGE ... i asasrestinssssssmummimnsasnssssismmes ssss i oisss s e s 4
2.2 Effect of biochar on plant growth and SOil.......c..cooeveriiiiiiiiiniiii, 4
2.3 Current Problems in Fertilizer Supply i Sti Lanka........cco..cwiss s s aniomssmmmees 6
24 Eizage ol Wikt CototiVl WHIET .cusmmemnmmmmosmmmeomseamsmenmesmy o o oo 6
2.5 Coconut Water as Nutrients Rich Waste .........ccocueiicerinininnieniinciincniencnccicnenc e 7
2.6 The effect of compost and biochar on the growth yield of chili ........cccccocoinnnnn 7
2.7 Plant Nutrients and Nutrients Requirements for Plant Growth..........ccccoceviinniinnnn. 8
2.7.]1 Different Typos of FertiliZers ..covuunmsmmiamosmemnmssammmnmussmmmsnmonssss 2



2.8 STIErDIl] CCOMUPBING ... co e mmmmmmesecnsisinit o 556 5 455554655958 KR SRS R S N NS NI 5388 11

2.8.1 Coconut Water as Nutrients Rich Waste .......ccccocovvviviininiiininie 12
2.8.2 Usage of Waste COBOMUE WILEE....... con e eomesnrmnnnsi cofiinsiess s 555 5045, 0558 ina 6 46855 550430058 13
2.9 Role of Bacteria in Fertilizer Production ........c..cccocevciiviniininniininniniiinniccneien 13
2.10 Biochar and its importance on nutrient dynamics in soil and plant...........c.cc.ccocoeeeee. 14
CHAPTER 03: MATERIALS AND METHOD......ccccociviiiiiniiniiniiiiniiiiiiiieiesieree s 15
3, 1 SUAY SOUINL ovnonssvessmemmmnscrosnmsnesven ersmmemmvsmenemmnen cormarssson e ssnsvanstboes smaswe s shass s 584 55555 15
3.2 Whiterial Colletlon. ... o simsenusmsmmsaavmsmmess arress s ss s e L S A S EASEEN SN TRy F S m s 15
3.3 Initial Analysis of CoconUt Water.........c.ccvuiviiiiiiiiiiiiniiniiiiicr s 17
3.4 Fertilizer Preparvation and Nutrient Analysis.coumnauismsamssarmisanimssemsomssmss 17
3.4.1 Analysis of Nutrition Properties of the Developed Fertilizer............ccccoovnrnnnne. 18
3.4.2 Analyais Of 1018] MUTOBON .o samvepsnnmssoisoisies s s s e v e o irsees 19
3.4.3 Analysis of total phoSPhOTUS .......ccceiiviriiriiiiiiniii e 19
3.4.4 Analysis of to1al POtaBEINT ..o s s smmemssmse oo vmssniss s 16 AR T RTINS 20
3.5 Analysis of Physical Properties of the Developed Fertilizer............cccoceeiiiiininnnnnne. 21
3.5.1ANAlYSIS OF PH VAN ..o ctcnscssssnsssasssssnesssossonssossssss s snsnsssssssassning 21
3.:4.2 Anslysis Of TomPEIAIIS s rbos it s s e v Erss oSV B SA s SRS P 3558 21
3.6 Analysis of Physical Properties of the Developed Fertilizer..........ccovoveiniinnnnnnnnn 22
3.6.1 Analysis of Total Suspended Solids {(T8S)...camusuumunnnsammwmasssmsmnsmes 22
3.6.2 Analysis of Total SOIAS ......cccuiiiriiiiiiieceec e 22
3.7 Analysis of Microbiological Properties of the Developed Fertilizer ...........cccccoeveenenn. 23

vi



3.7.1 Analysis of Yedast ahd Mold COUfL..cco-0 mssmmmammassnmsosssmesmssmsmmassssss 23

3.7.2 Analysis of Aerobic Plate Count / Total Plate Count............ccocvvvveiiiinnninincnnenne. 23

3.8 POt EXPOTUTIRINL. .. e cencccnnsivnsionmas o mrssonmnsimntionsivind 3585558858008 58 RS 5 4455 S5 P ERRA IS S S5% 24
3.8.1 Measurements of Growth Parameters.........c.cccovvvviiniiiiiiininicniciciceee 25

3.9 STatistiCal ABBLTEIS . ..ccvveverommerimcmommosmmasnson smswnsamsmnssan st s s ha 554 54 SERETIS A SR SRS RS RAS W SSRSRESS 26
CHAPTER 04: RESULTS AND DISCUSSION...cc.ciiiriiirieniiinicicninnccscsisie e 27
4.1 Initial Analysis of Waste Coconut Water ........c..cocvvueviiniiiiiiiriiiniinienie e 27
4.2 Physio-chemical Propertics of Experiment Fertihzers ..o oo 27
4.2.1 Total Nitrogen CONENL.....c...cccevviivuiiiiniiiiiiiiiiiintcer ettt enee 28
4.2.2 'Total Phosphoris COMEAL casasismmmmmsonnmsa mam sy et o s amma ssesasse 28
4.2.3 Total potassilm CONLENL.......cceeruerriiiiiiieiieiteiiit e eae e r e s sse s e e s 29
4.2.4 Analysis OF PH VaUE .coscsuonssnsomsianssossineisons s eamsssssssmasmssss 55 s s s 29
4.2.5 Total Suspended Solids (TSS).ccceeiiviriiniiiiiiiniini e 30
4,26 Total SOMAR TER Y ..oinio oo imsmns.ias ssssssissss s s s o5 im0 s SO is s vsisawins 30

4.3 Microbiological Properties of the Formulated Fertilizers..........cccoccoovviivininninnnnn. 30
4.,3.1 Yeast and Mold COMIL....... ..coo i mscsonvessnmmmnsmmsssassnssionmsaniun snshihsins o5 605 ST R 10 155 30
4.3.2 Analysis of Aerobic Plate Count / Total Plate COUNE ....ccmmmenmmsecssrmmmmsimmmmuemsn s 31

4.4 POt BXPEIIMIEAL. ... c.cocoovrevircsomnssssssmascssnssasmmrsss somessesemsnsns sanassnnss smesie fnne i ws sbiss S5k 6555 s8N 545 32
BA.| PLARE WOIOIL. i.iocosmssin o s mmsunmsanon s oo w6 st st s e s v SO S DRSS 55 35
4.4.2 NUMDBET OF LEAVES ...veiiieiieieeiiceeeeceete sttt a s sanesas s 36

B A A L BAVEE ATCA TIUDBK .r.oir oo i st sssaisain 555 555w 53 84 S B IR R B S TGRSR SRR ESR M 37

vii



445 TNIMDET OF TIOWRIS .. .cunernmnoine onsi s i 055 85645558.54.5.55.45 55 85357450 £555 55 E 6535 3E A A SRS S SRR EIISY 39
CHAPTER 05: CONCLUSIONS & RECOMMENDATIONS ...cocoiiiiiiiiiiiniinieiieeienieenns 42
B OO IIBIONS . ... s cxeo e e emcemammsnsinamswo sansamssmmmis cxsssnnn ans 5 43440868 54 S5 SRS S 03 AR R ENE S SN TESS 42
5753 1 (511 O T ————— 45

viii



LIST OF TABLES

Table 1: Essential plant nutrients and their chemical form (Source; FAO, 1984)....... 5

Table 2: Treatment Combination ........ccoceeveeeiieiiiiniiniiiiiii e 24
Table 3: Treatment Description of the eXperiment ... ... assusmss s it 23
Table 4: Quality analysis of water COCONUL WateT ........cccevvuereriieriirieiirinireieireiesanens 27

Table 5: Physio-chemical & microbiological properties of Experiment Fertilizers..27

Table 6: Pot Experiment Results of Experiment Fertilizer 2 weeks stage................ 32
Table 7: Pot Experiment Results of Experiment Fertilizer 4 weeks stage................ 33
Table 8: Pot Experiment Results of Experiment Fertilizer 6 weeks stage................ 34

ix



LIST OF FIGURES

Figure 1.Coconut Shell BIOChAT.........cccoriierioncinesonsniinrsnesasceensnssssssssssnssissassansissasss 16
Figure 2.Tithonia diversifdia (wild sunflower) Leaves .........cccoovvirieviincniiinninnnnne. 16
Figure 3.Gliricidia maculate Leaves .........cccoccvviviniiiiiininniniciincnenenenieneienenns 17
Figure 4.Initial Day of the Development of Fertilizer Samples.........c.ccccocveienennenn. 18
Figure 5.Prepared Fertilizer Samples..........cooeiviiiiinniiiinininicceeeee 18
Figure 6.Yeast and Mold Test for Experiment Sample ........c.ccovvvviiniineniniinnnnnn. 31
Figure 7.Total Plate Count Test for Experiment Sample.........ccccocovivinininninnennns 31
Figure 8.Variation of Plant Height during the Growth ...........cccocveiiiniiniinnns 35
Figure 9.Variation of Leaves Count during the Growth..........cccccooovriiiniinnnns 36
Figure 10.Variation of the visible color of the leaves during the Growth ................. 36
Figure 11.Variation of the plant area index during the Growth...........ccoceveiinin. 37
Figure 12.Variation of the Visible Color of the Plants during the Growth................ 38
Figure 13.Variation of the number of flower during the Growth ... 39

Figure 14.Week 2 Observations of (A) Commercial Fertilizer Treatment (B) and Experiment
I G 130T L OO R 39
Figure 15.Week 4 Observations of (A) Commercial Fertilizer Treatment (B) and Experiment
B (ST 1111 1S 1L SO 40
Figure 16.Week 6 Observations of (A) Commercial Fertilizer Treatment (B) and Experiment
B 55111115 1 | OO 40
Figure 17.After 6 Week Observations of flowering stage(A) Commercial Fertilizer Treatment

(B) and Experiment Treatment ........ccccceeveeierniicniiniiiniiiiiicirccincee e 41



