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ABSTRACT

A study was conducted to evaluate effectiveness of organic and inorganic fertilizer
combination on growth and yield of spinach. Vermicompost — Rich husk charcoal mixture
is the tested organic manure. The experiment was carried out during February to May 2024
at the Faculty of Technology, Eastern University, Sri Lanka. The study was designed with
five treatments and four replicates. Treatments are Ti- Control, Recommended amount of
inorganic fertilizer by Department of Agriculture (RDOA), T, -1/4 amount of RDOA +
vermicompost- charcoal mixture, T3 - 1/2 amount of RDOA + vermicompost- charcoal
mixture, T4 - 3/4 amount of RDOA + vermicompost- charcoal mixture, Ts - vermicompost-
charcoal mixture. All other agronomic practices were followed based on DOA
recommendation. Plant height, number of leaves, leaf area was measured in weekly
interval. Plant fresh weight and oven dry weight of cutting were measured at the time of
harvesting (6 Weeks after planting). Analysis of variance was performed to determine

significant difference among treatments (p < 0.05).

Highest average plant height, number of leaves per plant, leaf area, fresh and oven dry
weight of plant cutting were observed in spinach plants fertilized with combination of 3/4
of RDOA and vermicompost — rice husk charcoal mixture. Lowest value was observed
when vermicompost - rice husk charcoal mixture applied alone. Results suggested that
vermicompost - rice husk charcoal mixture combine with inorganic fertilizer enhances

growth and yield performance of spinach (Spinacia oleracea L.) in sandy regosol.

Usage of vermicompost -rice husk charcoal mixture combined with inorganic fertilizer in

leafy vegetable cultivation would be a way to minimize the fertilizer requirements and



cost of production. 3/4 amount of recommended inorganic fertilizer combine with
vermicompost - rice husk charcoal mixture would be suitable application rate for spinach

cultivation in sandy regosol.

Key words: Vermicompost -Rice husk charcoal mixture, Spinach



TABLE OF CONTENT

ABSTRAC T ...ttt ettt et ettt e eae et as 1
TABLE OF CONTENT .....ooitiiiiiniiiititee ettt et ere v v ensene v eaeene s 3
LIST OF FIGURES ...ttt ettt e s svessstessenenas 8
LIST OF TABLES ...ttt ettt ettt ettt 9
ABBREVIATION ....coiiiiiiiitiieie ettt ettt ettt s et 10
CHAPTER 01 Lottt ettt e ene s 11
1.0 INTRODUCTION ...ttt ettt e s 11
1.1 Background of the StUAY ......c.covevviiiiiuiiiiiiee e (it

1.2 Objectives 0f the StUAY .....oovevieriiiiieicceceeeeeee e 15
CHAPTER D2 i s secsasnensanmamsanensmssmsenns cassn s sanam e smresse s msssos s o s s (asmss ssmaansas 16
2.0 LITERATURE REVIEW ...ccoooiiiiiiiiiiiiieiee ettt 16
2.1 Spinach (Spinacia olerace L.)...............c..coeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 16
2.1.1 History and origin of Spinach.............cccceeieiiiioieiiiiieceeeeceeeeeeee e, 17

2.1.2 Taxonomy of SPINACKH .....c.cecueviiriiiiiieieeeeeecce e, 17

2.1.3 Botanical description of spinach...........cccoevevveieiiiiceecceecceceeee 18

2.1.4 Climate, soil and growth requirements for spinach ..............cccccoevevvvevennene. 18

2.1.5 Nutritional and chemical composition of spinach...............ccccooevevivinennnn. 12

2,170 TISES OF BPIIABIN 1545 5050850 ssisscmmms nasmmnsnsmnrmnmmmsmeammnssams smssmssossroramss s srsmwssmsw s 20

2.1.7 Health benefits of Spinach...........ccooeeieviioioiiiciccccceceeeceeeeeeee e, 20



2.2 FOITIIZET ...cciiiiiiiieieicenee ettt ettt et eve et et aeeaeeteereereerean
2.2.1 Inorganic fertiliZErS ....cccueeviiiiiieiieciecie et
2.2.2 Disadvantages of Inorganic fertilizers ............ccccoovvevvveeieviiieiiicieeeeee.
2.2.3 Organic Fertilizer ........ooeveviriininieeeeeeseee st
2.2.3.1 Importance of Organic Fertilizer...........ccceevevviieriieeieieeceeceeeee e,

DB I UOTTNET 0105056000550, 55-506 b omemmm s smsorscssmsse s s e e o Ak R SR TR
2.3.1 Biochar production..........ccccueeieieerienieeiiceeceeeee et eee e
2,32 Rice IUBK SHATEAAL «u.mmisinitsmssismmsmsimmmnmemmmmasiammanrasm smomansmsmes snsansnsamsnss
2.3.3 Physiochemical properties of rice husk charcoal...........ccccovevvevvevvecneennnnee.
2.3.4 Effect of using Rice husk biochar ............ccoccuevveeiiiiiiiiiicieeeeeeeeeeee,

2.4 VEIMICOMPOST .veivetieiieieeiie et eie et ettt e ete et ete et eeeeeneeereeeeeeneeeneeeneeseseneesnes
2] Ve NBCIMOOBT coe s smwsen ssnmesnns imsminisssiniaissseinmmmmmmammmmmmmmmmesssmsssmmmessm
2203 T B T TUNITEN 0o o 6., 55,5 A A s e s e
244  Species that meet the requirements for vermicomposting......................
2.4.5 Species that supported composting Using vermicast. ..............oooeveeverueenenn.
2.4.6 Factors effecting vermitechnology ........c.ccceeevieiiiiiiiieeieeieceeceecrecee e

2.4.60.1 FERAING ...eiiiiiiiiiiiiiiesee ettt

30

31

31

33

34

34

34

35

35

36



2.4.6.5 Density 0f StOCKS.....ccuvierieriiriinieieiese et 36

2.4.7 Effect of Vermicompost on Plant Growth and Yield.............c.ccocvenene.... 37

2.5 Application of vermicompost in agriculture production............cceveeveeveeveeveeennnn. 38
CHAPTER 03 ...ttt ettt et ea st s e en et e e 40
3.0 MATERIALS AND METHODOLOGY ....oouvouiiiiiiieieeeeeeeeeeeeeeeeeeee e 40
3.1 EXPeriment l0CAtION .....c.evueeueeuiriietietieteeee ettt ettt 40
3.2 Climate and SOIL .......ccueeriiieirieieieie ettt 40
3.3 NaHIBLY WO, cossismmsimissmmmmmmmmmsmmsnsmmanssomasssmmonmsms R s s s e 40
3.4 PRIIBIITIICI s sumsaniosssss s ssiamsmmmmmsnsssmensmssmmmmsmmmmssssm—se s o s s sass seay o5 41
3.4.1 Experimental DeSi@N.......c.ccceeivieieinenieiieieteeeeee et 41
3.4.2 Treatment used in this eXPeriment ............c.cceevveerieeeereceeereereceeeeeeeeeeenenn 42
3.4.3 Preparation of vermicompost and rice husk charcoal .............ccocoveevevennnnn. 43
3.4.3.1 Preparation of VermicompoOSt ........ccecvevveierierisrireeiereeeeereeeeeeereeeese s 43
3.4.3.2 Preparation of rice husk charcoal .............c.ocoooviiiiivieciieeeeeeeee 44

3.4.4. The nutrients content of the vermicompost and rice husk charcoal............ 45

3.5 Apronoriie TaBIICEE s s s s i i sm—————————— 45
2.2 Preparalivn O IO e s s o mam .m0 45
352 Properties Of Bl s somins.iimm0.656555mmmmmsmmms——s————————— 46
3.5.3 SEEAINEZ ..cveiiiiiieiieiieieeee ettt e es 47

3.6 Cultural PractiCes .....ecueveeieieieieieeti ettt ettt 47



3.6.1 Fertilizer appliCation ........ccevuieieieiieiiiisiieiee ettt 47

3.6.1.1 Application of vermicompost- charcoal mixture..............cccevvevveeveennn.ne. 48

3.6.2 IITIZATION ...cveiutiiiieitieteee ettt ettt r ettt e e eaeenseeee e 48

3.6.3 WEEAING....cuiiiiiiieiiieiiereest ettt ettt et 48

3.6.4 Pest and disease Management ............cc.eeueeeeiuierieeeieeeeireeie e 48

3.7 PAr@mETETS......eiuiiiiiiiiitiieetee sttt ettt ettt et et a et ere et et enee s 49
3.7.1 Growth and yield asseSSMENLS .......cocveveriiiiiereiriiieeieeeeee e 49
3.7.1.1 Plant height (C1M) ...coueivviiiiiiiiiiciiecieceeceeceeee e 49

3.7.1.2 Number of 1€avVes......cccocieiieiiiieriesieeceeeee e 49
3.7.1.3Fresh weight of the cutting (g) .....cceevevveeieeeieieciecieceeeeeee e 49

3.7.1.4 Dry weight of the cutting (€) .....cceevvevveeeeiiecieeieceecereceeee e 49

3.7.1.5 Leaf area (CIM%) ...ovovivieiee oot 49

3.8 Analysis Of data......cccueviiriieiiiiieieeeee s 49
CHAPTER 04 ...ttt ettt ettt et ae st et eteseeaeeneeneenennas 50
4.0 RESULTS AND DISCUSSION ..ottt ettt eenas 50
4.1 GIrOWth PAramELeTS.....coovervirteriieiierieteeteestete ettt ettt ettt eae s s et e eseeaenens 50
4.1.1 Plant height ......cooooiiiiieeeeeeee e 50

4.1.2 Number of leaves per plant ..........cc.ecveevieieeieiiieieeeceecreecreeeeee e 51

B L3 TUBAE BICH 1o s s snsommennmnimosmanmsmmusmsssas mumiemmss e st s s s s s SRS 5% 52

B2 W it .00 5556 s mnsee s ms s mnm st msmsm e e s e A e PSR 53






