Effect of compost with reduced chemical fertilizer on growth and
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ABSTARCT

Organic farming is becoming more prominent concept among local farmers because
of increasing health problems and cost of production. Due to this problem to find out
possible outcome on behalf of fertilizer cost of cultivation, a field experiment was
carried out to evaluate the integrated use of recycled organic waste (compost) and
reduced level of chemical fertilizers for improving growth and yield of radish.
Compost was applied alone or in combination with half dosage of recommended

chemical fertilizer as basal application. The experiment included eight treatments and

three replications.

Fui] dosage of chemical fertilizer (T2) or 20 t/ha compost (T4) or 10 t/ha compost +
half dosage of chemical fertilizer (T6) as basal application with chemical fertilizer as
topdressing showed similar performance for most of the parameters such as leaf area,
tuber diameter, fresh weight of tuber and marketable tuber yield. But T4 and T6
showed higher mean value in most of the parameters especially in leaf area (506.00
cm?, 587.20 cm? respectively) than T2 (430.34 cm?). Fresh Wc;l.ight of tuber,
marketable yield and biological yield were higher in T4 and T6 than T2. But 20 t/ha
compost + half dosage of chemical fertilizer as basal with full dosage of chemical

fertilizer as topdressing (T8) was showed highly significant with all other treatments

‘
in all growth and yield parameters.

Results revealed that T6 and T4 gave almost saln;: results when comparing the yield
performances of T2 especially in marketable tuber yield. When concerning profitable
way of cultivation, T8 causes to higher production cost and it may have over nutrition
in this combination. Therefore T4 and T6 were the best choices than T2 for the better

growth and yield of radish. Therefore saving half of the NPK chemical fertilizer and



TABLE OF CONTENTS

Page No
B L et o aswich s i 54 S S A4S 3 B S HA SR 4 AN AR SN SRR S R B i iv
BN E D GEMENT i s anniisiniisiiiie iiiaiin sisissstadin sadiiishaiies vi
BRI ERCOIN DEINTS ... ... ccovmmnsnsussssossonsnivassssasvasssssissssssssssssovnnmsinssnnsisassansinsass axsnssnss vii
D B X
LIST OF FIGURES...c...ooce e cos oo sess e ssesssesssesssosesesesesssesssesssssssesssrss e xi
BRI R D100 s vcvciassnisnmiansssossusnsssasanssaasinivainssisesonsmassoonsnes shissn euumasssansuns SHaRRFa LR REES S bnRRSHSS 1
RN IR O TION wiiviasncisisominsiscsiin s seiesssns sbiaiiis s sasmat sdessinni banssaionsdasisdianassigs 1
BN E O TN OO . s s S AN S A B S N S A A PR 6
2.0 LITERATURE REVEIW . 6
2l DICEnT 0L COMPOST T i i i ibions orsahsca srisssiakbsns anssmsssnsssnsnssssasssesmassssapsssss 6
2.2 Scientific classification of radish .......cccooovvvveiincninen i TR SR Y SRS 6
2.3 Distribution and extent of cultivation in Sri Lanka..........cccccveveveviireinnneiieecee e i
24 Mainuses of radiSh ..o e 7
2.5  Compost a8 a8 TertiliZEr ...ooooi i b 8
2.6 Compost making....... SUPR ........................................................................................ 9
2.7 Materials used fOr COMPOSTINEZ ...ocvuvieuiiieeiiiie et sse s rns e sa s e rba e 10
2.8  Factors affecting the cOmMpPOSUNG ProCesS .ovvviviiiiiiieiiieiin e sinseenneeensseneeeenn: 10
O I T 05 O IO TTITTOSEITTE, copnrivmson o sommsnasons s mmn s A B S T S 12
210 COMPOSHNE PrOBIEMS .o.vvoveriverieiesess oo ese s, ¢ S 13
2.11 Cow dung as a compost ingredient ........ 5 S SR RS TS 14
212 Goatmanure as a compost INErEQIeN ... oo s i ssrset s et s s s oy 14
2.13  Straw as a compost ingredient..........ccevveiinieiien e R 14
2.14  Gliricidia as a COMPOSEINEFEdIRNE: e sammmam s st e 15
2.15 Role of farmyard manurf‘e S O OSEARIHE oo R R 16
2.16  Effects of farm yard manure on growth and yield of erops ........cooiviiiiiiviiiiieiiiennn, It
2.17 Benefits of using compost........cccceeeviiiiiriiiineens ' ‘I ......................................................... 18
2.18  Advantages of compost in soil health ....................ccon. R 20
2.19  Role of compost on growth and yield of Crop........cccooceviveeiiieiiieiescec e 22
220 Detrimental effects of using inorganic fertilizer ............ccccovvevivveiiieeiiciiee e 27
CHAPTER 03.....ooviiouiiiieuicnriirsiesresissesisesessessssssossessinssosassossssssenssnssssssssssassessasessnssnes 29
3.0 MATERIALS AND METHODS.......ccouisiammmmmisnisismmnsisssivesassssssssssiiasssssnsesss 29
3" Experimeital désigh afd TRAHHENME cuummnmmaminsumnmm st s 29

Vii



DI perimental SI00. ..oy s s R T s o o SR A B A T 3 29

3.2  Environmental characteristics of experimental Sife .........coociirvciieiciiniiis 31
3 B I O OEE AN or1onsessnessmomsessspssnsassessasonsnnes kasss sisss b or BTV H RSSO R 31
3.3.1 RAWINATBEIALS ... consmnsnmssanessnanssmsssmessnnasss s B L G i 31
3.3.2 Process of composting................ Hnnes rompssznsnensnssngsmmstt or s O S O T S e 32
83133 IMAturity Of COMIPOSE. ..o onvsernnesemmmsnesrransnssnnens sssnmsesssbsass s SSRGS TR oM s R 33
34 VATELY..oovereinrerrericiceeeeees st s TR o PRy 33
TN € 1) 01114 b= 14 10 1R (21 A OO OO OO OO S OO OO OO RO UR 33
3.6 AZIONOMIC PIACTICES ..couviueiiiiiiiiie ittt ee s e b e eb ettt 34
3.6.1 Land Preparation .........cooereecerimioe e e 34
3.6.2 TN I MNP A S P TSN RS BTN 34
3.6.3 Spacmg ............................................ 36
3.6.4 SOMNIINEE s o3 3 5 3 A D0 6 n R 454 e RS KON S AR VB FRA58 36
3.6.5 Application of fertilizers ........ccoovcniiininiians R —— 36
3.6.6 R DRI s oo s i 4 T A A3 4 R S RS S 36
3.6.7 Woed DaNADEITENT -« cxv v s v s s S s e SR R R S s s st 37
3.6.8 Pest and disease Management .. s it i i i s s 37
VEO  TIRPRRIIND sroorssmoi oo o is s s e s o s oA T AT R 37
3.7 ACTONOMIC DALATNGIETS. .. .. oe vy iaiss s B P S S A TR T s e iy 37
3.7.1 Growth-DATAMBLELS ¢....osneesrsanmsmnsenmmesnmsssssns s anssses s LR TG R R 37
3TNL  CanopyTeight.... .. oo mmresnmsmmmsmmenssnsiommssmams sl ba B O RS 37
3.7.1.2  Number of [@aVeS ....covveivriiiiiesiet e Ty 37
AN Lealiaref. ...covcmimsmssemmssm s ismssssmissessssnsnpsresesssnssse s i I G 38
372  Yield parameters..................... e ——— 38
3721 Tuber dIBMELET ..ooeeeeeee e 38
3722 TUDEE INEHN covoooooooeeeeeeeeeeseeeee e S . 38
3.7.2.3 Total root lcﬁgth ...................... SRR S W bbb 38
3724 Fresh weight of leaves........cc.cccocveereenricnenn O 38
3725 DIy WEIBHL OF IEAVES ....eeoreeereeeeeeeeeeeeeee oo soseesses oo seee oo eees e 38
37286 Fresh weight OFTber s o R S DS B 38
3927 iy WoIEBhOLTUDER oo s s s e eSS e NSRS SRS 39
3.728 Total Fresh Weluht BT PIAIIER s i s s e s s O
3.7.2:9 Totaldry weight of plantsiewmsrs s mmsimoms eromssmamssomive i s 39
3.8 STATISHCAY BHATYEIS  cuvvunwsamunsosy v s voessi s a3 PSS S R P B AT s D T
CHAPTER O v sy s s s i s i i isnsianrresisea 40

viii



4.0 RESULTS AND DISCUSSION .....ccoiterinnrsnrannnrsssianssisssssssatsnaisssssssnnesisssasanasissns 40
4.1 Canopy REIZNT ..coviiiii i 41
A0 NITDEr OT TEAVER svvi s sate s s 0 e Vb s e s e S 0 e S s e 42
W B Teal A0 oo v o Eoaa o sdha ey v o F T T T o S e S S B PR EAP R 42
44 TUDET IENELN ...oovieirieciiiiriec ittt b s s bbb 43
A5 THbEr AIAMIETOE .. ... by v s 0§ VB oA v oW VAT e VA F R B 44
A0 Tootal root TEIEN s v st oo st i ook s 535 3 A s S B K A 45
4,7  Fresh weight Of IeaVES.......cccoveiiinimiimini ittt s ssis s v e se st snne s srsves 46
48  Fresh Weight OF TUDET ........ooiuisisiimsosioi v sssds e et st svuisi s sbbas iaiissinseeiassois 48
4.9  Fresh Weight 0F CrOP ..o.cvvcoiiieiiieirieccn e 48
410 Dry WelgBht OF IEBVES ....cvviiicriiiiiiii et 49
4,11 Dry WeIght OF tUDT .....ocvuiiiiiiciiiiie e 50
412 Dry WeIBHt OF CrOP .ovouiviiiciiiitiiiiint s 50
4.13 Marketable tuber ¥ield ... R A e b AR 51
4.14 Biological yield of radish......coocveiciirimiinm e 52
4.15 Correlation and regression analysis to fit the variable links ... 53

4.15.1  Correlation between leaf area and tuber diameter.........coooviiiiininien 53
4.15.2  Correlation between.tuber diameter and fresh weight of tuber.......ococoveiiiiniin 53
4,153  Correlation between leaf area and fresh weight of tuber............ocooininini 33
4.15.4  Correlation between leaf area, total root length and tuber length ... 53
4.15.5 Regression equation between leaf area and fresh weight of tuber ... 54
4.15.6 Regression equation between leaf area and tuber diameter ... 54
4.15.7 Regression equation between tuber diameter and fresh weight of tuber................ 55
4.15.8  Regression equation between Lul;er length and leaf'area ... 55
4.15.9  Regression equation between leaf area and dry weight of tuber.............o. 56

o CHAPTER 05......rroveneeriorseesmsasesssssensessssnsssssmssssssssnsssssssssssssssnss ART——— 57
B CUNCEUSION ks s g N 57
RECOMMENDATIONS ....ccovnmiermmmnnnanisissnenssenss ettt s 59
FUTURE LINE OF WORK ....oiiiiiriititieiineniieineaissrsssssiesnesssssssssssatss isssssatassesssanes 60
R E B TR T IN G wcnsiionicuissssvscons s s R s S 60 oo s o U A A BRSSO TR 61



