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ol

e & P I WhHY & "TE' Tee W g3 ¢ AR e Afead 312 & — Ao |
AT — B Y IR URME yaril & JuEeT § Y 8 drel d gard e
TANT Uil @ fory STawad Ud dadl @ SMfd @ forg famn o @ | 9fdw @re faed
@1 ifd, RS T Wfdd o & QIR @ AfaR® e 7 Ul & forg smavad
AT UIYe qcdl Bl MYl T € |

gRA DI & fo woal @1 I~aeiel Yool & JART & ARI—1 e IaRD!
BT IPN A 91| W, Wfdd TRI BT TN Fegfad il T | b, T MRS
SREG WIfIF WIT B TRE ARG IMARIH WSS dedl B MYfS &1 TR Fhall 8, Fafer,
&I P JaRA Tedll T | I A N &9 TEN ForT gV dl AN el fdeqge qoR B
S | 3 2N B B Wifdd WIe B YA BT AE ST 81 |

7l HHIRE BT wormi-culture I Eﬁ_ﬁ?ﬂT 9T (Earth worm rearing) 1 &gl SIrdl 2l
SN ERT U Al ¥ IR @IS & a1 SRR A T Hoak Feard 2 | T & THR
& U Ui, Bl gell, Ao, wadl & forw qUf Y § WIgfid, F0l 9 Hford MR
(Aryor @R) 2| 3EE SRIMR gaai, [ER, Td A 9l § I9R & SR UeH
fr) S Werdl € T TAtaReT UGuYT o TR ¥ G &< q6 ors qdell 2 |

Sifads @ral # Bgan @ie (Vermi-compost) T Ayl 3G & ford! driddr o
TR T RN WX R Wl 7 WeR 21 Fe feRid 7 fAereha <o A
HFHRE B ST g8 TAM R fFaT T @M 8 foog WRa H 3P O 7 a1 59
wEd W Bl Dl QOId: AT HRIAT S FHI & AR 7 AGISATAR ATIRS I
AW B URT & | SHG1 J& BRYT HaTEIe 9, 4 T Uikl W 56 ArRid I,
SWINT 3R W Y@@ 37 61 el AHBN HT qa ITqed T &1 ¢ |

3 Ry @ &g § Tgax IRd IR B IS Wfdd Wl RIS & 3
JAGA Bl / Feoll AR HeRT/ BN FoRT H FRRE IUEHA (100 ST Ufiay) gb1g Bl
RITAT & [ WerIdl UM &< &1 WIeuM foar 21 8| e e 5918 o
RAIYAT H el AN 1 33 Ul AT Aebed 63 o db e (Afea]) faam S
g W & WA /TED ARG AT SRS /9T DIeAS B Sod 3H18 (200
Yfas) I 2 o AN BT 25 URRIGAT ARHAA 40 G T AeH (feas))
fear S 81 I8 orgee ufe @fad /ol dwensl &1 ye e o € |

fesiie : SnTet 2014 Sl @O T

BESIED



BT WIS
(Vermi-Compost)

QTR B gedl AN & HROT O Wl 3G G DI I RIS 99 g © | IFe0
41, W S WA & ARG Agferd @E qed Wl B G I 8 | RS
Bﬁ?ﬂﬁ‘cﬁ%ﬁmﬁﬂﬂfﬁww SHG T [ DT AT A S T A
& SRl F1 E B v | R Sl Sddr it ge R 8, 39 9
wﬁﬁﬁﬁawﬁ?ﬁm@ﬁﬁwmw GTal H ITANT AT RIS 5 | T3 |
YT B el R @1 WIS Bl ol | a4l HRRE H 5 AT AggIor, 7 AT HRBRE,
wlﬂm zwﬁﬁn%m 2 T Bferrr qo 7 A gEAAERICE B R |
Eﬁ?\{ G Trﬁ'crrﬂl%ﬁ?r%‘sﬂﬁﬁwuiqgmW@A‘ﬁwm%ﬁ%@gﬁ
Wﬁaﬁw T U gl T AR TN I RA a0 e 4 gaer qen
T & FRARIGRY & foft STarh Jedl € | Safoy "$gu i 4 & foly avad &' |

SYU DI HUB! BT 77 T A B T A1 e A 8, A S F WR @ T YA
§ T W W REd 7| T i § Bgell @ W 19 B9R W oax IR A
gl 2FCAR T M!S T| BT T | 50 | 100 FAL B TR H e Siaret
gad el & @mex, Ja1 U4 @fiell & 9 3 08 W SR & w9 # [ahid axd
g1 39 TR ¥ UNG dd R A1 H T 2 | WA B AR ST U e
YTl I HaT H 7 Sle & R g0 G H BH BT BT WIS 3 |

gRHEMT (Definition)
g FwRe F wormi - culture I HYI T W HET T & MR, G T RN
U, O W, 9 @1 YalTdl, A0/ 9ORT B Hedl, Wl & AR, SWI/ FIHe
aﬂ&m,wa%a@w>wcsculféamfﬁﬁsﬁmw A W IR WE gl Do
PEA & | TE DY S IUSI T ASHUART BT W07 BN 2 | 5 el gy A
¥ e Ed §

SY3H B AT / FA D DI, T YR & AMGRI GeA Sa1Y], &0 U9 Ged UINeh
T IR Jufd Sifad gardl @1 by s gl HRRe dEe © | SUYE dIvEE,
T BT T4 O ueref e W gy o W 9o & Wl — Wi TR Uh
IR AT A1 BT TSR I @E & HU H GRARIT IR V& @ |




DYl BT AR

(Classification of Earth-worms)

AIG B IBT B MR R YU QA IGR & 8 €

1.

deMa& 9eRf @M d (Phytophagous) : 39 @ @ 39U $dd do—Tdl
PTD TaTll BT GHT THT G & ol JaT oA (10%) 3R eI ueml el
(00%) | ®, 31 3Mf¥d SUYF A Y & | §% @G a4 el hgy (Humus
or Manure Farmer) @& @ | 341 @ & &gy qHidAIRE a9 & &M H ar

S B | g9 @ W GIeU W FIEHar wiicsT (Eisenia foetida) VT Fieord
g5/ (Eudrilus eugeniae) WSTIfcRIl J&4 ¢ |

fiedl @M dTel (Geophagous) : §8 @ & dgU J&Id: aT I A0S (90%)
IR PG TS B F9 (10%) @A 8, $° (Humus Feeder) Td gcldle
(Ploughman) @&t & | $9 @ & U ARG WS | T8 GOT a1aR I8
g1 3 HiPHIRe g & folv Iugad 78l 8 fbeg W Bl s % § gl
wEyet e gri 2|

uRRefde 2ewad (el 4 81 &1 Ygii) & AR $gU = o9 a1l § 9 o
T &

1.

Tdois® (Epigeic) : 390 @ # 3T Tl ST UI: A @1 SW) g W & & |
Y YA a8 W TS G5 —IBC Ale $ TS §Y oX H 8RBl USR] @
2| 3% TierRe M @ fory SUged WM W 7| 39 W & $gall @I aael
@YU (Surface Feeder) 1 &2 W1 8| §7001 @X18 3 —4 34, IR T 1,/2
—1 UM TP Bl €, A A T B B 81 39 9N A TG ST pliceT
(Eisenia foetida) 77 Jiserv o+ (Eudrilus eugeniae) TSt e € |

TUSiois®d (Endogeic) : 39 @ & &gy 4 @1 fEel wRal # W@ iR e
& w0 ¥ el WM 0¥ a4 & 1§ e YT I died YU 4l Bed 8| 3
YT & qD U Tl I | 37D oaTg 8 —10 39 3R o 5 UM A Bl ¢ |
39 9 & $YY PR § AIC Td e 2 ¢ | I TPRRE a9 & oy Sugaa
T B forg 9 # aREER, e el & IR vd A a1 R e |
e B © | §% WAl BT dgall, HYF 99 U4 g (Ploughman) & w5 H
ST I 8 | §9 9 & $3il B SAlaaiel Ud Yol &% 9gd PH enil & | 39
T H Aererv g (Metaphire posthuma) @ SIFEIBIC ICT
(Octocheatona thrustonae) USRI 4 & |

VIRI® (Anecic) : 39 @0 @ DU A H SR F A BT AR G TR &
g1 $% Deep Burrower Ud o 3 &gl @t g1 WioM @ forg 3 4ff wdg
TR 31T 2 3R AN T AT 1 G H oIofiaR HeloT IR & | F R A e
uerf @1 S WX B | 39 9 H @Al Freid (Lampito mauritii) THE
Tt g 2 |




FT P 75 Tt oI ) R

YR IYAEIEIY H g3 WIE g1 g dYY Bl §Y Heaqol ol e &

1-

JISHNTIT BIISST (Eisenia foetida)

o SEHIFIT IS AN & DSl BT DY W 9 H ggs vU | YA @

@ 21 3% 3P B T B MR W oflel Hgall, Terdl ST g, e o
o e o @& W | A S S 2

ST $9U A1, R AT T T & 81§ | FGED a@ W §9d S AT
TR A ol ey <efl @ URiYS A9 WR §9 $9U BT IRR el T1 &7 8l
gl

I8 DY 35 | 13.0 HOHI0 TR TAT ST AT T 30 4 50 forlo T@ a1
BIT & |

IE BT FaE W & drl (Tdiored) W @ B § qer ofed fied! @
gl

I8 0 Ygfed B & AT ATYH Ud ATedl b1 GAEI], T AR S AT
Sedl T ST B AT & SR SAHT S1GH d ERETg I Bl ¢ |

78 ¥ gfg FRT B &1 A © AT U URUGd b B IRR BT g 1.5
T T B AT & qAT AT BT G & T 50-55 O 918 Yo
& BIRTS @R o B |

UG GARH Y3 AT AN & U Pl 1 7| T GAS Dl 4
e & a1g (23 T #) 1-3 S I B B |

PGS B FEAET BIC B YT

2- 3IFHhar v (Eisenia andrie)

I8 DY TH U W AT X B BT & il 59 ASHITAT BIfCST | T Tga
Y H WEEIR B | Y T Mg WifesT @ @) & B F )



3. ORI vFIPHde (Parionyx excavatus)
o fI% & oFid W # SHE! STANT SN WIS I & foIy febam ST 2 |

o UG WR F IO (FWI AN) Mo 1 I AfCAgad 1 a0 yfkgssde
(freretT ) et T @ BT R

o T FYY I WIS 23120 W T a1 AR 2.5 Moo B B |

o SHP Wilad a% AW 46 a7 T g R 35 fowmo /R B 2| 3He WK
BT AfRHTT gor 600 om0 e B

o G 21—22 fiH § T BaR 24d faT | Prad I IR IR el B |

™ ' # TSI 8| T8 3T WE TN B forg
YA 68 M arel gl § Fe W9 gl $) Al © 91 $ga Tre a7 A
AR BifceT & ac Fe A0S WIN H R ST 8 | SHGT TN G
TRV IR B SADI H DN WIS §9 & fofv Faifers fepar o7 =T & |

o SHPH I ¥R AT AMCHAGA Tex 7+, UY & A $l TRg &I el 2 |

o TG THIS T 32—14.0 I T AN 50-8.0 Moo TP B 2

o T I YOl &1 o # ¥ gig ST & T IR T Plap gaRi @
SYEC I g &A1 ST & | 39 M gig &% 43 W 120 Moo /& 7@
9 & |

o IT 40 f3HAl # 9UWP B W & TN $HD U WG d18 Pl g YR™ IR
T & | e uRReIfrl # Ud SgaT 46 A1 0% 1 9§ 4 Piad Ul 3 o &
AT | Bl 9 2 |

o U BYY BT WIIdId 1-3 T TP BT BI1 & A U Plagd 1—5 bgY Fperd
gl

o T FYY T AU Wed &l WAl W & | 91 BIeR Refd # ST ameH
P N TET T H e 2 |

5. @fdel FIRIS (Lampito mauritii)
$9 DU BT INR T Ulel 3T FT TAT IRR BT AR S T Jad 81l & | §9901
TS 8.0-21.0 WA TAT AN 35-50 Moo T Bl 7 |

6. JIHPW wdeerd (Lumbricus rubellus)

o Iz IAfd T qUT BrNG Uil arel W § URy o @ s 3 e
e g o FEd ©

o & IR P YU Al S qom Ufayss 9T diel 37 1 81l & |




o JT AW JGR F YAl & [Taa! aTg 6.0—15 FHI TAT ATH 4.0-6.0 f0HI0
% Bl 2 |

e JT BT FdE W & dlel (THIoisd) gl ST & T A Tl Scderd

far} Mexrs & ovar 2|

o S Siad PIel 1—2 ¥ BT & A VP D b 79-106 Pl Afay
T 2 |

diferdr 1: =T 9e6R & Sy @ ol § IR Sl HYY WIS & UNd dedl &I

faaRoT

® | 9N BRAFT STgHITIT aRaIfFT
gerrer wcST TFIHICH

1 MG 7.2 7.4 7.0

2 0 (dS/m) 0.38 0.90 1.20

3 Fref® (wfoer) 5.25 27.43 30.31

4 Dfewr™ e (Gfoerd) 6.00 10.5 7.00

5. | @A : TG AU 125.0 45.7 45.9

T UNS dcd (Hfer)

6 Tl TSI 0.42 0.60 0.66

7 Tl HRHRA 1.16 1.34 1.93

8 Tl UICRRA 0.26 0.40 0.42

e UINd dcd (drdiee)

9. |omrA 27.3 17.8 19.8

10. | Ftad 18.0 19.2 0.9

1. | W 16.4 24.6 16.5

12. | R 7.6 7.6 2.3

Shinde et al.n(1992)
Y3l BT Silad 9 T Silad | G TSIt

@ fgfelill (Bi-sexual or hermaphodite) 810 & 3idfd U@ & IR H R
(Male) @1 A1aT (Female) ST (Reproductive Organs) WRI I & | &9Y
T 30 ¥ 45 fo7T W 9o (Adult) &1 Od € 3R Yo &R o 2 |

fgferll 89 & drave @gail # FY=d (Fertilization) 3 &gail & e & &
TRIG B UM 8 RIS 90 IR H R TAT AGT T - ReT B B, &R
TR P (Sperms) T ATGT YA (Ovums) & URUFE & BT T 1 31T
—3JCTT BIT & | I Wi O BN @ 918 BT Bia I @ | $gait A HYH
T R UF b0 T Feidl @ | DI ST AT T 6 BUCT H qOf &
I B



10.

11.

12.

e _

// Cocoons \\

Copulation

A

N =
\\ §m$%% s

Adult worms

UG T3 17 W 25 Bl gl & AR TP DA | A 3 DYl F1 A
BT 8| DRI H DI T B & SRGIA: 6 HE T & B 8| THD d1Q
3T PIGA 9H B & TS Sl |

D3l | oE TA G D foly BIg A1 T T BN g I @ v gI @
gfer HagTeiel B § 3R g e W UEH @R o ¢ |

YRR TR Lo &1 AT Udell 9 dAdiell Rd Algg aldl 8 9l §7 IR & fo
TR BT FT B Bl 2 |

IRR & QA RR Jarel 2 2§ o 4§ R 99 ¥ e 2 2 | 5 ORR
@ S RRT (T den 419) @1 @R o (Locomotion) @1 &l BNl 2 |
fieet a1 Fax H B e # SiMad 20 IR SR ¥ A Ua AR W W M |

@G FRIes SO G BT S 5 T HER @Il & | T TS el By
(1000 =) 4 3 5 w0 HorT Uffed @1 Wt £

T & GHI T A0S B T T GE DI BA Bl W ST Yo &)
g I & | 39 RN & SR Shgem @i O (Vermi-composting) @
SRM AfaRad gall B A T8 WIFFIRG (Shift) TR T AT AR
&l

HqU U e a1 G T dN B DI T TS A8l DA 3N DY ETa
0T & SRM @R H T BT AT 30 W 40 URIEA IR FA BT FG—F
(Semi-decomposed) BT 3@ TS ¢ |

B¢ & TR H 85 IR UM BIT & T I8 IRR B gRT & 9 U4 e
BT IR BT BT 2 |

PTD UGl WM dlel $g3l BT T AN BT & |l ! @ all dgu
e B & |

z%—gaﬁﬁzrméﬁuw (Aerobic Respiration)mgwmmwffm
faery T 7 I | A fhar (AT @1 e ue) <8 AR @ udell @@ |
Bl 2|

10



13. TP HYY ¥ TP a9 ¥ e IRRIRIAT # 5000 | 7000 T6 $HYU Sl Bl
gl
14, SYY &1 T W T R e gvgrs/or & HROT S 2 |

15. IR B e GEH W HY3A e Teqd IRl & 3R 99 (141 $1 ASH JaH)
T8N W AR S B

16. INR B Hadl § 50 F 75 YR TEH, 6 I 10 YA a9, Dfowyd, BRORA
T 37 QST a1 U O € 31 $8 Ui Ud il bl 30T |id AT T § |

17. &gall B g@ET o= I T IR Tof (Powder) ¥ 4100 AR FHutt et 2

BN 3 P § dgail &1 INRH
Y AT @ T ¥ fFar &1 = 3 ga@l (Ploughman) & %9 # ST
T RET B | WG gY@ Heedl Y B TR Selc—Jac IR I B w9 § o
SR © e B 9 o1 SaRar a1 JEdl & | I8 BIC U4 Wil fhAMl du1 WRA
B & ANTCH H FeH YHST 3 BT © | DT B I7F 4 F wferay 1 9 5 AL
AT AT BT A AR 2 | 39S ifaRad Sgem 4 # e < 9 STArtt vl aAmean
g

1. 9% 3 AP [oEan § guR

HYY A H U B AT B YA B W TS of W & AR G § g9 @l
P GPR TR b wY A GRAf R od & qd1 U 9T /G & 999§ 9 9ag W
Bl 2 €| e fied) &1 9 WaR &wdr 98 ol 8| Ue fA9vs & SRR Byv 2
Y 250 T fed) uftad Iee—vuele @R od © e Werawy W @ 1 W 5 AL
g yfad 9 S 2 |

o Gl gRT FRR TaTE T Sofc Uele & FRYT Rl ficd) o & famfor g @
O™ HaT e 4 GuR Ud a1y §aR d8cR el @ o 4§ wifde fearediear,
T fiT e e Reianor & forg ofawad 2 |

o TRA R & Horawy 4 & TR e ¥ gig B 2 qn Rema v sy
AT 97 B BRT Y TTel R ¥ GUR T4 WA G WA el (B I Y& & |

o T 1Y WeRY 9 GeH AR & I &7 T SR BEA B oy FaT ATy It
ERIRGE

2. M B IMAS ToE T4 Savar § GER

el @1 AUl 9gaR @ oy Ui dd YA | UK B § a1 UG dcd Suctel PRI
@ g D &l B Y SARal Fed & | g9 TS el bl qel ST Gal U wared
B @YY T4 G Sig ofe B & e |ffaferd ufea & worawy e dd
diel @ U B §1 W OIfdd SfaR Ugel el gRT dmEfed fhd W g |
JgTEfed MUY Bt gRT FHieRe ¥ uRafdd B0 | ged oia qur g
AT STTeed ¥ i Uerel S @Te H 9ed S § 3R H I a1 Al derd
g

11



3. 4 91 W TurEw # guR

Y SR de uere, 4 # UR A el §eH Sflg a0 Sgell @l §e U
A 4R B SRAT S qIG ¢ | 3ol G, [fdudr vd afead @ omR W i &
SIS O T A S GHA 7| A H AlE g Sial @ Sfed s @ mad
FRN & feoed & AT Yo I fpareiicar 9 IdRaT BT 99T I g qW A
SUAE Bl AT §9 M B Gl ¥ fawsfed Sa] B 3 Hol @ & &
# UeH aR FRAR U1 dwl @ SMYfd I @ @ |-y H UrargH, faeri,
T TR T g T IO ) 9 ) SR ST BT IR v H Heage qfidr
ST PRI | IT eH AMPRI AT S RISilfeed, TORaReM, Talcidacy, . T4,
1, AEBRTES AMfe & (Y 376l a8 ¢ |

HFERE $I TS R

HIHRINE BT RIS FMed G w0 4 SR 4 AR T 3R U&= & YaK,
S AId d (AT & ql W R ERa € | e aR R g drel @ o srawe
ST T OIS T Fgford AT qeT Gort srawen # Hig 2 2 |

BRI ¥ MR & We (FYM) S IJUeT 5 1 TegIor, 8 [ BRGIRE, 11 T
Héaﬁ? 3 A1 AR @ oo geda (Micro-nutrients) |wgferd AT # URI
|

diferer 2: THHHIRE BT RS TS

HAD A AT
1 9 ™ 68
2 A (mmhos/cm) 1170
3 ERIRIEENE 0.50~1.0 HTTeTe
4 BRI 0.15-0.56 JfereTd
5 R 006-030 HfreTa
6 Hicarm 20-40 Hfed
7 AfsT RIRE]
8 FifRm 046 TfTeTd
9 IR 7563 UTdTUH
10 ISEZ 278 UrdiUH
11 AT 475 dI9TH
12 DR 27 UIIIgH
13 IR 34 UrdieH
14 BIE DL 7012 UrdTCH

12



HYA e T B IS Feal A1 Td FL

DY WIS T H Tl A1 & T H 9 $U W uafed & o arel quT rEeTe
PG BN BT & TANT [BAT ST 2 | Dgan @Ie a4 § G (7 gerdl
TN S A & 9 H far 9 g |

A WWW(OOWDung)
T BT MR
. W MR
.

s W N

e (Agricultural Waste)

. WAl @ O, Ul 9T qH @ Uy
GRUAIRT Bl el qer -

. S el |feordl vd o JuRne ugref
. T P ufel v @l

3 BN T CRRY RN

¥ 99 9cdie (Plant Residues)
1. A5 Bl B, et vd &
2. faffr=1 y&R @ ufcdl &1 Fe
3. O™
4. FSH AT RERN 3D & AU & el Bl ufeidl BT b

g I8V a9 79 davy (Urban Waste)

. N U] T AR

TS TS BT AR

. ARSI § |S el Bl qT Afesrdl @1 e

. YHISER BT gl oM Bl U4 Aol & foad sens |

3 BN Y UR RN

¢ i #) w&rd (Biogas Slurry)
TR 63 | e dTell T S @R YART BT S & |

7. 3lenfi% Jaldre (Industrial Waste)
1. QTE] YRRV SHIgell P Safdre
2. AT SPIg HT AR
3. Ifd TrE yerRll 1 AaRre
4, T~ BT TR TAT IRSHROT 3fafre

13



HIT (Machinary)

TP AR Bl BIC-BIC ghel H Pl vg UMD AU /FeR |
D AR BT 30T a1 =2 Fsror 72 |

i, Brae], dieT A |

i Bl |

dler 1 7eli |

Gfeper fef 7ol |

i feda &g FON |

ST TIE T 5 AIIDIR

3TN TR W $3T WIe a1 B 3015 NG I @ oy Fr=feriad a1 smaeaad
Bl e |

N o g koD~

&) §#I5 &g ®II7 (Site for unit)
AT 150 T UfT qY &TaT B DY W SHIS DI R & AT 5000
TIC TIE I AL BN 2 |

§) @I§17% JaRre (Organic Waste)%
ATIE T | WeH TP Yo WIa PbTs og T 4 <4/ A7 30 <7 i wwrs
P R W BEAD FARNE B AMGLIHAT Bl 2 |

@) &7 (Infrastructure)

1. 12 ®IT X 10 WIS X 40 WIT (4800 sq. ft.) AMHR & BUR T 150—175 <
gRiay Bgam WE T 8 WA BN § |

2. B9 WIS I @I 98 ¥ UM & [P 2 BN (Sprinkler) FT U9 |

3. BUR & <X &A1 & Sfod YaAIE $ Y9 ST A1 |

4, TG WIS B @M &g 12 BIC X 6 BIC X 1 BIT IR BT WHC B T
By |

5. JEWHA YA WIE g HUSRY P R |

6. Tl DI e |

Fierie T @ At

(@) A I (General method) : Fi@RIRe §9M @ forg 39 fafdy # e @1
PR (area) AALIHAIIR T STl & fbeg 7egd ¥ & febareii & forg 100 q7HIeR
&3 IS & ¢ | O] U B Hgen WK I B foly W TN el W U]
FIRAT (Vermi-beds) 9918 S 2 | TG TN @1 owaTg 3 Hey, derg 1 Hiex Td
$T1g 30 U 50 A0 XA &1 100 FACR & H T GHR DI oITUT 90 NG 115
S A & | RN BT A g0 T GO A GG AR DG B A YT B forg IR
WG £ BIR 3R ARI AR TN | & 7 W THAT A NS ¢ |

14



zﬁ%{snwwﬁaﬁﬁ

@  ¥%¥ IR g [ (Four-pit method) : 0 R # 4 W =M W
12X12x2.5' (18 x AISE X $HIME) BT TSE -1 Wl & | 39 T8¢ B éE il
éﬁaﬁ@4wwﬁﬁeﬁmﬁmw%|sﬂwaﬁ4wﬁmaﬂaﬁ flericy
RN BT BR AT 5.5 x 5.5 x 2.5’ BT & | 914 B faWIord QAR Aorgdl & forg
a1 gl (9 39) I I W 7| e AR § WA g0 W a1 G Sgell @ o
M & U g Bls W €1 39 JBR & IRl 1 F& ATIIHATAR T Sl
a2 |

3 Y ¥ ye ®R B U@ @ A€ TP R 2 1T TSl Uh WM dd Ul el
WA & {1 6T W O & d18 UM s @R Flel UellloF ¥ ¢ ool & dlid der
& fagcs @ Ufhar oR™T 81 W | $9% 18 G TSe H $eRl WA R @R od
g1 R AE W9 T TGS W T ¥ T EF <d ¢ AR HRT ARR TGS H AT
IRA IR oo €| T I O U8l TSE I Al Rl ®Y ¥ I Ol §| TP

q1¢ W9 Ueel TG H T (heat) P & VI 8 T4 IHH T 5 o (5000)

A

AR B ST A 2 | W BT B AR E T G AR IR 9% 2 ¥ 3
fafy & v 99 o YRS IS¢ H TP AR H T 10 Gl SR AT ST & [Tl U
Wﬁ7ww(7om)wwmélwwwaﬁﬁwmﬁ
A Tt H Gt 84 e WIS (4x3x7) U BT B | WD IFAT T a¥ H TP T
¥ 25 R0 QIR 4 TR W Gt 100 M0 TYY A UG B |

) DY TR I DI IO A
DY TG I B TG (T TehdT SO € |
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R — 1

RO — 2

R — 3

W — 4

R -5

W — 6

R -7

TR — 8

D FARME / HeR H U URR, $id, WIRSH, R-HH T2 engall
Bl AT XD P B B S Sall bl AP o% 1T Ol € |

{

/@ B 2 — 4 T GRS BIC-BIC THS # PIeT Al 2 |
SO @18 91 H & 999 ol § |

{

N H ¥ I T T @O Sl Bl T B B [olf SR Bl
TP B HIC 98 @ U H bl gu § U Ol g |

{

AR BT M & MR H HATdR Uh A8 d6 T 2 Tse H SIdl
f&an S & | Sfad T a9 8 9 U a1 s fen o g |

{

YA WS I B folY FAYLH B3 W 1] Bl 1 79 ) Ul [q0TdR
AP HWR 3—4 379 ACS § B F qUE / A Ueri @l o
fqBTd & | §7: 306 HUW WO — 4 F U< YAl B 18 74 AT U
39 TaR 9o € 6 3@ dSE 4045 379 99 N 8| 98 @
RIS Bl BUR ¥ SUE S & UR TR 9d 8 | 39 IR 10 fbe
TS BT 9 H T 500 {6 U7 PG AUl wHIRT B8 S
g1 J8 Pl AR T G & 4 D I A & foly e
WM T 9 § a1 $1 Yo I9d 8 Ib | 39 YBR 98 §1 &
15 I T TR G B fofY U BT ST B e © qwa
3 2-3 fomi @ forw B <4 B

{

T 98 & T 9FI H A R 8 O T9 S9H R 5000
HYY / 500 fB0TT0 SFARTE BT TR A DY T Bl BT HST0T I8
P TP WG W 59 YBR SAd & [ IT €l H Th R § T IS

% U5d ol | y

TR € I GRIG / HC U IARTC Dl 3—4 79 AlCI Ud W eabd
%‘Wwﬁﬁwﬁ?ﬁﬁ%ﬂqqﬁié@wmm@aﬁrﬁ%lw

PYU 98 § 2-3 9 TS W G PEMG USRI B HE0T B
IO PRI B |

5
e e, I o Ay URRRIfORIT # 25-30 fai & SwI
T P TR sﬁlﬂﬁéﬁiﬁg@ﬂwwz‘raﬁ%wﬁ

SIN
ﬂﬂ%
Waﬂﬁfﬁmé—s?ﬁmaﬂwwﬁwwﬁ%ﬂﬁ%l

UEl $R R Od hgY 9 H TERIg H ol W & 79 DAl TIE Pl
IS W M | T R TSI 9 BT G G4 B AT AT FR
¥ Th IR JA AT TR wﬁ%gwr«ﬁwr%@wmaﬂéﬁél
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R -9

TR — 10

TR — 11

TR — 12

TR — 13

R — 14

{

ST 5—7 fa1 § Sl WG Bl 4—6 79 AIC] U 3R T AR &l
ST ¥ 1 39 Al qd F TRU-8 I WY STeRT R o € T 9% # fw
TG ST g9 IEH 8 U BT [P b S ¢ |

{

TRIRI & 5-7 Al & 3R ¥, 3Ffdhel NIl o . dgar
e B 4-6 79 AT Ud gl & fo qd H a9 I HIfd Fe
PR foraT ST 81 39 YR 4045 oA § T 8085 UfRd dyal

WIS Tha X off ol 2 |
d

I H B DY TS, DY A HYY B US| (Pley) Aed U
OIS W IR B VU H 9 O & | 36 G qB H hYU $ WY B Y
H RE IR O © | 39 IR AR HYA W Sedrad & folg §9

AT BT SR V& ¢ |
d

U3 Bl T DY TIE A HYY B IJ0SI, JATD b3l AT HYY
ERI Tl @R T UeRf BT 3-4 HY MER B BN § B R

3T N o B
d

AR T gem @ fow B g8 BT WIE B T B W bl
2 2| FAT o9 T T 30—40 U TP ¥E O € o 99 U

R o Bl
d

YA WIE Bl ReH /TF0 $10 U0 30 el # Al a<b U bl
ST © arf 598 T B T 7|
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HH qAY H @S] U dTell HIBRRE 9 @ fofy T i W R e oA
T SMaRF T |

1.

10.

11.

12.

13.

14.

T J€1 H HYaN Blel W Jd ded ATl (TR T AIRAD HaR]) Bl 3N fdeehad
(Partial decomposition) T 15 ¥ 20 &7 BT I <TG © BT S1f Sawd
gl

AR faesad & Tgd @ foly &) ¥ Tex18 dd 81 S W Tl 7599 Tal
B AT | VA ReIfd & Far o 41 &1 arawen H gaers av o 37T faeeed
& I 2 |

ISl # W T FR H RS TIR B TP 30 F 40 Hierd TH 9 X |
HR H T A AT A B R $YY SIP a¥E W DY ol D |

qifeel % HeR &1 A 20 W 27 R AfewrE & s snawaa 7| e
TR 1 &0 7 T8 < | 79 g0 U | e BT AU 370 &1 Sl & IRy
PgU el § el O & S1TaT AR € PR A W 9N ¢ |

qiide # ol MR $T ITAN Hard T 9| ol MR § T (Heat) 0@ 8
& PRI HYY W G © O ITAN | U ol MR FI 4-5 &7 T 30l
9% B < |

YA WE (IR HR &G PlED Hax H MR B AE B A HH 20 TR
gy Bl ATy |

B T P Tl A A Gd T B R H FeAl R B w6 & w9 A
e fodes F) JANT @R 9 Sl Hger @Te U ekl & |

HR $1 W, Td. ISR (70 & SAUR) B W bYY doll § BRI A & Ik
THHHIRST & SRM daR &1 Ul Td. SeMIH 99170 W | 39d folv HoRT 9N
I I G (ash) 3% far |

YA WIS g & R Bl A TRE B DlcD! BT SUINT 7 &N |

TGIE Il JACT A TIR BRRS DI Thal X G930 GRUT 7 BIag &1 TR HaTM
| 3T I3 D TN W YA B ST IR W A B GG G Bl @ |

B H A B Ths, Didl, TR, @IRSH, Uellef i $I Bl R e R
<
P AT 4§ T < |

HYY P SR AT THS T AT T IS B T T[S ART/ [ IH-HH NS
¥ g P Gl A |

Y3l & AP I 8 98 § T 30 | 35 YU AN $YAT WK B Ao
ITEA & foIg T4 20 ¥ 30 YR & d/= @ A1fey |
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15. e ® T @ A 35 gfoed 9 ofd BN W 9y WOR # oA 8 9l @
e RO ST 9 I HW) g W A 9 ¢ |

16. oS! I WIAR & foly o 9 § UG W BH 4 BH VP aR Ul Fel
ey fora™ gl 31 I BT a9 2 SUYFd TaRYT el 6 |

17. &g3l & 3P IR 8 98 W DY Bl & wHY 500 M. 7car/500 .
AL UR BT 5 W 10 ek UF ¥ AideR Uid € W [Iedd d A bl &
UOTA TT GRS ol & T &Il € |

18. g &1 s fora T a1 3@, = @1 et / UseR Ud AW /TRl 3 Gell
S T AT BT 500 T AT 5 F 10 o} 9T H "R g 98 W fedd
| DY BT YO TGI8 o T 2 |

19. &gl BT B! 9gaR T4 YT SIeA & fofg T W | FEe 7, TG
war JRF wY @ QBT Fav] 997 dGwe T I FET B i
TP 2 |

20. DN WIS ¥ Tad Y Ry & i fazee (sawiie) & fog T & TR
B W T CTSPISAr TrSSY 50 ¥ 100 T AT Ui € & el Gad 2 |

21. R dEl g TRl & FaRY & ARTd DS RN U B Sl 3y B
JANT OxAT & Al BYall Bl IR—eR T4 Aread Al W B gl U6 WIBR
B B oY M & MR & | = argumal # e a o ARy |

22. Gl e @ Wl # AR @ie af & Y™ BN 9 SHo siS—amdl giF @t
3 2 A1 A SMeIRT Bled @1 100 M Bt 5 9 10 bl @ref varet @1
R Y feHroee ¥ 4d fBeaa - 99 ¢ |

23, Tollelgde’ gur YUl uees ol & fawed & o1 % Wee 2 50 9 100 TM
A AR o9 # geema # & fed o fiam W @ Wedl uRudd 2 g |

24. 37 WO T 98 @ aUGH 25 9 32 W & d9 g ARy |
25. GHIGHRT 9 @ fog SHET o I &1 1d o |

26. HYY Bl A A § T B oIy ARG USSR G fFed@ fbam S Heell
gl

RINEGT W DY GG TH Bl

RN 3 DY TG Tha el U Yol Ig 0l WNE Aeed BN of

We (AR & T 3| SYY IO UgRT B AR SR W A B 3R FI B G
IRA HR & T WG Teel HW 9N H IR Bl 7| 3l gl & adfarine o
gRafdd & oM W @Ie gy IfRd @ R © A SFQR 9 e I @ s o
A 2] B W TR @I 90 & S & G A & | TGRS TIR & A
T 3 HEM BT GHY T AT & | THGHRE TR 8 H o Y B3l I
TRRYfRN, Ja=M T FR & YHR W TR FRT 8 | THHART - TIR

i

’

3
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| e kil
BES | RN & U DI H T I 3R &R H 3hHeol o & 4-5 °90C 918 T8 B

T Y T o | W 3/4 FT O G AT B O @ R K G A SR
(@FRT) STeTaR U BT RSB IR < | VET axA | WIS A DI UshAT T AR &
ST 2

DN TS DI S5 g U

FARGT F WIS AT T & AT 3—4 37 T@ I B H Y@ A1 T | 6
g 3 el Mex fog o B § W 31 BF fora A 81 B8 avd 99T BIC
HYY, Pl AT 3 TN AT W& A AT & Ol & | B8 & 18 @1s I
Blc-Blc dal ¥ W forar S 2| Aferdl & RS & I Do @ H T B A
15 ¥ 25 YT & U 211 ATfRY |

HYI TIE B TSR

YA WIE T & d78 DI AN $HS YEREE  WUSRY TR YA & el <,
T 39 TR & 4Ifd g Sifdd 07 YR T @ 9 © 3R I8 Uil & forv i
JUIGETell Ud e T8l YEd | Hgsl We & Sford YR 4 Gel J0SRY & QAR
o Tl W faey e < Al

TGRS H T T dTel R e Siidl, Pid q Ul &l Sifad (viable) @

A (active) Y& & fog SH 25 § 30 UG & MU T 991 I@ 3G HRIRS

# AIGATAR T & FeHa B R |

1. wfiewre o o # G WM R R & S0 7 IR T R | Gl @ |
T AIE EH NI, B T4 TS O gU ¥ AR B W § 37 HUSRY
qg BHRR T JER el W W & 3N |

2. IR FERE BT A0S F9Y TF HUSRY A1 &l d 79 9 BRRR ©IF W 3
HBR & T8¢ TR I | el H FHIBARS R Ix q! 919 Ud dNAT F Th
3| AT BN W @ g T aiRal W g e aR T §TR T | 39
TWE THRS &1 WUSRY IR ¥ S9d UNG dd Ud e oidl @l fohareiierarn
RIET a1 T B |

3. THieRRT B I R H YUSIRG HRAT &1 dl U8l HRI o Rasferal aof ares
TRE TP BN AR WE ¥R & 918 axaIol ql Rasfhdl @I 3Rl e a5 o<
3| i o H W pHRe B GIRTT W 3F AT 9 &R We @ 78 @ ST
R <1 e & w9 a1 e afte fodll a9 R el g |
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PRE PROCESSING -

£ VR T TR iAo Y it =
RNl o ; TRANSFER
RECEIVING SHREDDING STORAGE
MAGNETIC (——
SEPARATION
VERMICOMPOSTING
ANV RS R m
WINDROWING TRANSFER SCREENING

RESIDUE DISPOSAL

LANDFILLING

T U B I T8 G

1.

3.

Jg IRSI B T TN — Voigelqaey, TARIGREH, BRORY Gelaeiid oid
IRP, WCRRA gl Sig Sa, Uy gis e Salfe Ui &1 1 ofie” a1
1—2 el 13T TP & IR T HrRe § ™ & T3eio, BRSRY 3R gIer
P IUEAT Il B |

39 fRE®T & W WA — AEEIOH, BRGRE, UCRYF id Savd, IRy Jiy
BHN, TRIGISHT HeRISIIH 3N UAd @1 1 ofle] AT 1—2 fhall 7151 U e
TR T FHRe H M ¥ AEoN, BRORY 3R UIerT & SUdedl 967 &
T W @Y IR B © SR el § T ufRied e ff gt B

MG BRWT B AT YA — 20: B GRWE BT Uh < (IR T4 HARS ¥ Hef™
T BRORY B A 90T &

QST Tl & A1 JART — 20: WS Tl B U6 o IR a9 hrRe H e
T 39d UG dodl @1 Ufd BRI & dfcd AT UIQY ghg SHIE BT g H Al
HERE BT T |
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10.

PN TS § AN

TGHRT T Fford @I & 394 Ta0H, BRGIRH T TIer Sl A1 IR B
e ¥ A BNl 8, 39S 3felaT GeH U dcd o fd, dfdr, dfcerm, Tus
g Piaree A e @

HYAN WIS A Uil & foly Mavasd o @1 UNe dd (Nutrients) T Ud
Aford AT H AIGE B © i Ul Bl G § U B 9K § 3K JHIBRIRT
@ STANT ¥ Ul 3T e 3/sT e B |

Hierve # offes=a  (Auxins), ffe=  (Gibberalins), WTger@RM=
(Cytokinins), facifi=, sHiFRF oMfe oM® e & wa—wfhy Tef (Bio-
active compounds) TG A3 H URI W & o el Aegford dear e
e U < B AT FT ISR B 2 |

THIHHINE SerITel (Hygroscopic) BRIl & il arlaRy | 41 9 Rifdrg & wu 4
il @1 U T U B g aR ¥ | arsdiaReT (Evaporation) @I fetTer
(Leaching) ERT UM & < &M &I Adal 8 o FHIGHIRT & Wd § ST
R W Ul # gR—aR 7 ARG AT H U S B AaI T e Bl |

W@Rﬁmﬂ?@?ﬁﬁﬁﬂﬁﬁﬂﬂﬁﬁmﬁgﬁwm (N-fixing
Bacteria), BRHRA bIddh GﬁEITUl Phosphorus Solublllzmg Bactena) arelt
@1 95aR 4 gl (Promote) R+ aTel STy, TaCIAIAISRICIS, Bt 3R Hefairet
q forie @1 fagfed o ?ﬂ?r et ) W A e 81 Y geE-ohg
a1 # A Us-UHl & SRy TAT I Wifdd daN (waste) BT G g Ul
P 9eIR H HEIP B ¢ |

FHIHrIRE # IR TERMMSRIC Teariifed arll & go @xd @ ford
il # dic el & JMHAT W 9919 @) &l (Resistance Power) 9 STl
gl

iemRe # 7 T TEEHMARRIE BT € 8k 9 e U # goreiiet # 8ik
T BT QR W & I 2 |

Sy el Bl dlel BIHGRS SAIa S WidR S oHerdd 5w 4 Rafid
R o B

HYQ B IR A $3 UGR & Tollgd ol Jeor-UIcH T & fofy, Pageior-verd
g AR U @ (oI, gYor-adl Urad & folt, gefor-deaial U &
foly, g7geTF—oraxT UaH & folu de PefgHoE-dgied Ue @ fof il eRal
g O WE b wU A Scifed osHl W Bl WIS B oEw & A
Bl B UGTaR TR OGR] JHTd I 2 |

TEHRE & Gl (Particles) W WIg® frell (Peratropic Membrane)

AIE Bl & fora drIRe o Alg 91 @1 ¥iedr § arsdiaxor gRT &9 (Loss)
T &R 4 # Ry T ol 1 i W a% A # Aeg e 2 |
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11.

12.

13.

14.

15.

16.

17.

18.

19.

e & BV W B o yard foruer g3 B @ auis 9§ I8 Gl 4 g4l
STTAT Td S GRVT &aT 9eidl & o R el § el Mar guR el
gl

THHIRE H WRUTART & 4191 8] 81d o Wd H 9P IUAN B W el
Wl TRE & TRUGAR & AT el &1 | §9 AW TR & @8 (FYM) T&
I FHRCS $ ST J Wd § TRUGIR 3fh S 2 |

HRT H A T UMl F JH9H Ugar drel B TRE @ Siang
(Pathogens) Suferd &l & |

FHHRE & SN | 4 & WIfde Ui O RIGHE (Porocity), STeRIRYT
gl (Water Holding Capacity), a1 SRaAT (Soil structure), Jgi—sTerdry
(Micro-climate), @@l @I &+ @ GO &¥al (Nutrients Retention) Td
Supplying Capacity), IR IO O — BT : AGgIoM & AU 4 BAl
(Reduction in C:N ratio), FT(d UgrRil & 3qEcT # R (improvement in
decomposition of organic matter) 3R Ifdd Ui SR-Tgga ReRidRoT
(N-fixing) Td GRORA °ldddh Trﬁfrrﬂl (Phosphorus Solubilizing Bacteria),
e, TaRE RIS anfe @ wer # gata guR gar € oRemRawy i
@1 IR (Fertility) o 79 T@ SIIH (Maintain) &l 2 |

FierIRe H fIed SR & 21 @ o o 91 98T ¥ UNe d@ o § Aes
&R § |

JHiHART & ST A YA & qHM, T, WReF a1 0. @ Eha ' g
R a7 o AU TRV G AgHIaczHe $ Yhwudl (Homogeneity) @ foly
g et B B |

HPHRE $ SWIN ¥ HY I@l @ [UEE (Taste, Keeping Quality,
Colour, Appearance) 31f¢ # YR STl 8, Tlloi e [orad] dlel eIl ol
WUSRY &l U 9 oI W Il 89 9 a9 # 9N gfg Bnll g |

T T B & RO Wl # JHGHIRS FT STAN HR W Bl B e
AT # BT Il € |

B3 & TRR $I 85 URIT 9N U T 1 811 & S G @l Reyfy # oo
YRR BT 60 TR a1 § TR FT & 1 81 WY Al dgan =T @ wahdl
g WA & 915 W1 I IRR A S Bl A T Herd §

20. TGRS TN AT B Ul | IR B Weg TG # FEm ferd 2|

e 3: HYA WK T4 MR &1 G5 D ol

F. | W% ad DY TR TR B WE

1. |4 @ ae 7-75 72-79

2. | T ufaed | 25 — 30 05 — 093

3. | RORY 15 — 20 10

4. | Urer 15 — 2.0 13

5 | SHIN 529 / B 10 /&
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Hethc, dldlec g GIIQI"I @B[ HJethc, dldlec d 6II\QJI"I a%
ford B 2 FH A B R |
TR 4: $YI WE I WAFE SRF § gor
F. | Y WE e @re
1. e B 2 | IIRH TR 2 |
2 SEN BT Sd)T AIRh godl 2| TR @il B R STanT d oA
BT I UH Tedl B

3. | 9% 9, O, 01 B4 Bl ¥R | I8 ofdl, o, a7 gaT I Ui el
AT &, S USuYT e vl 2| | B
4 | U REd AT UETHT BH Tl &1 TaTSAT SUETHd JMeD Tl

T B gl
5 | BUd @I Yedl, TG 0 WP | B W giNd, Sediel DRI P TR
SIS ¢ I & 901 A J¥41S & W g |
YT WIS TN P AT 4 JAT fafdy
TANT 1 HEAT

BHd $ AJAR DY TIE B TN DI A1 2-5 <1 / T (EiRd @ o wabell
| A T wadt # g9 e A # wan e o &

&H  wEd HYI TIE B A/ THS

1 SRR 2 T/ Thg

2 TTef 2 T /THS

3 forerer werel 3-5 ¢/ Thg

4 ATl BT el 4 T /THe (2—10 fam /die)

5 MBI Bl 4—6 T /THS

6 BelaR &l 2-3 foou /g

7 THE H¥el 5 ¢ /Udhe

8 IMYBRY e 4 T /TDS

9 I el 5 fopum /deg

(ST e S, BTel 2003)

T fafdy

BT WIE B W TR W T 31 Y s o 8| g9a od § @iE & a5
THAR ¥U W P IR YA A1 Ol €| §@ hal ol T 31ie H DY @le
P QWIS & G99 Aol & AI— WA fHA1 T 2| G B H ZHH FAN
R & qd wa § e & U WEE U 9§ REW xS (6T S T B T A
1 BN © b T HYN WIS & 1 JFIciede” Td Yovwodio, 1 fbam. fd 40 fam,
DY @TE B R W Aea” TANT f5ar TR a1 39a &var 9¢ IRl 8 | HoeR Jal
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T A & Ayl ST

1. T JRIRT

Tl @ e TIR &% @ folg 10 —30 91T T HHIRE @1 fASS! & A1 el aRe fAer
o AR IR 39 TS | el WRax IR @R o Ry | a4 FFRe el

Ad T Gell gg H T Bre @ey | el 9 g priRe e @1 e 9
31T RS e TR AT BRIRR WIF ¥ fbar o o

U AIRIHAGAR T HRRS BT T Sedpl ToTe & WY fbar ST Hepell ¢ |

2. G o § TR

TN & foQ AR} &R 2" 9 3" eI PR TSGT IR 60 gHI BRI ¥R S | TSGT a1
TR S R B U Bl STl Bl BN A Ugd qeuven HERT Bl THAl 3 e W 3P o
q U < § | Tl H et @ forg 150— 300 T T FEIRE /THAT STer @ RIwIRe @
S B

3dE 9 # W
SRIaH I gRT & 9 FrRe T ] @ ol TRE el IR SHH oS TIR &I o Fahall
21 3o 9 9 ME B B S B AR B A+ ARG |

iferant 5: fafiT Bl § gy T I 61 7 O A

F. | Bl | N @ ' | A
1. | SEe! Byl
[ AR 3 g AR A 450 o1 / U
i | 3, e, ST e BRI 5 fou /ga
i | g R, |awr, Aeer, | W9 A & AR 3 four/ga
FRIeT
2. | wferdl
i e, MY, a7, fd T T B Y 300 — 750 T/ U
i | 3, IS, W, YRGS | UIY U0 & T 300 — 750 {1 /TS
3. | 9 drell wfeordl
i APl | ARE, TR, TRqSl | Ao @S B G 750 TopuTT / Tahe
a
4, | @ wed
i g, UM, WR, Gl , qGd], | 98 D G 375 i / Tds
kil
5. | foelen el
i T, Ieell, I | 96E @ 9. | 450 fon/ vas
6. | 7Tl Wdel
i U, T, TR s P T 750 U1/ U
7. CIRCARS q H 3 IR 3— 5 fobum /e
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SR

i AT el 9 Al A U & A 100 oo /ger

i | o Tl R B forl SIEEEKI 5 fo /100 o e
i | R afeat § TR & T 10 e / aet

iv | @i Ifort § @ x107) | RN & T 25 77/ 9

DY WIS B SR I MG e

DY T FER BN AT PR BT Toracal Jad @R H qqe B Ao ol qoll
AMERIS | © | MfYE T W Hed $HgaT TR aH B gPbTe H SAA: AN Ud

AT BT 3ffdher 4 TBR € |

THIGTIRET FBIE BT &F — 100 TR

(7-'5) I & (Non-recuring expenditure)

T HART $T IoUTG 50 T gy T Hgal BT e 45 fdded (45 <)

A
K|

]

T (%0)

1

TGS g BT @

> qHlde @1 §g &3 — 90 THIeR

> TGS BT AMHR — 3 #o x 1 Hex x 0.75 Hiex

> THIdE I BT @d—550 0 TRT TR & fTE (550
X 90)

> g4l B el FE@ : 30

49500

US M BT G
> e BT H &7 — 100 THIR

> U 9 & Td — 250 B0 T o Hex & fFa I (250
X 100)

25000

HYY TR F T
> B3l B TG S arell B JE — 90 B0
> W{IT T — 200 %0 U b0 & f24md | (90 x 200)

18000

T3 3 IRaE B

500

TIF a3 Bl WIS I G @9

> W - 1

> S TR — 1

> fed — 1

» gl — 1

> siex dfd — 50 (500 B0 W dfedT & e )
> dHex HlA — 1

350
5000

300
1000
25000
6000

Bl IR T ()

130650
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(@) el TY (WeTueE TrEHEHISTIH)

|
e

g

Y (%0)

1

Y HrdfG vered o dmd e faay @1 g1 2 |
> B DI Bl AAAD A — 720 Gl
» TG & — 30 B0 Ufd gl (720 X 30)

21600

TGS H BRI WA BT T
> B AR b G — 8
> A9 — 100 B0 Ufd fa gfd 7oigy (8 x 100)

800

S H "IE R & &d

> U6 qy H GOR @E B HAE — 504 Hil

> M H W S dtell @Te 1 AT — 500 il

> U ST @IE @ A - 40 0

> S @) R — 1250

> S H @I A @ Ed — 2 %0 Ui 97 (1250 X 2)
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ZL(OE)-02: Economic Zoology
Vermicomposting




Earthwormes:

* Earthworms are popularly known as the “farmer’s
friend” or “nature’s plowman”.

* Earthworms belong to:
Phylum - Annelida
Class — Chaetopoda
Order - Oligochaeta

Prostomium

Peristomium

23:; Mouth
e They are the first group of multicellular 7 el
eucoelomate invertebrates to have succeeded to

inhabit terrestrial environment.

Setae

Dorsal pores

Clitellum

* They are hermaphrodites, both male and female
reproductive organs are present in every single
earthworm but self-fertilization does not Genital papiliae
genera”y OCCUr. EARTHWORM - PHERETIMA POSTHUMA

DORSAL AND VENTRAL VIEW OF ANTERIOR END

Female genital pore

19 Male genital pore



Anatomical characteristics of earthworms

* Bilateral Symmetry: If you cut an earthworm down the centre,
you would find that the left and the right sides of its body are
identical or symmetrical.

* Locomotion: They crawl using circular and longitudinal muscles
which are located under the epidermis.

* Except for the first and last segment, all the other segments have
eight setae located around each segment. The setae look like
small bristles sticking out of the earthworm’s skin. The bristle-like
setae anchor the segments as they crawl.

* As the earthworm tunnels through the soil, it excretes mucus
from its body. This mucus reacts with the soil of the tunnel walls
and forms a type of cement which makes the tunnel walls stable.



* Respiratory System: Earthworms do not have a well-developed
respiratory system. Gases are exchanged through the moist skin
and capillaries, where the oxygen is picked up by the hemoglobin
dissolved in the blood plasma and carbon dioxide is released.

* Circulatory System: The circulatory system is fully closed. One

large blood vessel runs the length of the body, immediately
beside the gut.

* Two to five pairs of muscular blood vessels extend from the
central vessel and function as hearts to drive the circulatory
system.

* Brain & nervous system: The earthworm brain is actually a fused
pair of nerve ganglia, mostly located in the third segment, and
the nerve fibers that run the length of the body, around the gut.



* Reproductive system: The clitellum is a swelling of the skin and
can only be seen in earthworms that are ready to reproduce.

It may be white, orange-red or reddish-brown in colour.
Earthworms are ready to mate when their clitellum is orange.

e Most of the material secreted to form earthworm cocoons is
produced within the clitellum.

Dorsal  Alimetary Lateral
Brain vessel canal hearts

Mouth Ventral Ventral
nerve cord vessel

Figure 4.4 Lampito mauritii: Circulatory system and Nervous System



* At the time of egg laying, the clitellum is transformed into
hard, girdle like capsule called cocoon.

* Shedding of cocoon ranges from 1 to 5, only a few of them
survive and hatch.

* The formation of cocoons takes a period of 50-60 days.

* Normally, the average life span of earthworms varies with
species ranging from 1 to 10 years.



Cuticle

Coelom

Epidermis

Circular muscle Septum (partition

between segments)

Longitudinal
muscle

Dorsal
vessel

Intestine

Nephrostome
Ventral Nerve cord

vessel

Clitellum

Pumplng
Pharynx vessels

Cerebral ganglia

Ventral nerve
Subpharyngeal Esophagus  with segmental ganglia

ganglion
Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.



* Earthworms are long, narrow, cylindrical, and segmented
with a glistening dark brown body covered with delicate
cuticle.

*The gut of earthworm is a straight tube starting from
mouth followed by a muscular pharynx, oesophagus, thin
walled crop, muscular gizzard, foregut, midgut, hindgut,
associated digestive glands and ending with anus.

Pharynx Gizzard Clitellum Anus
.| Crop
£ - %‘_A—4[)&1"::;.,:;,',"m‘e.'-\;w s ~ - , B e S SRR B ey ATV P e —'-'r-—’-‘;'},_'{;“«_n,
/ ‘C.», V. .-;\*'"""‘_h,“,_,,“ S N 3 : - et
N IR J\ ) J
Mouth " " ~ ~
Esophagus Fore-gut Mid-gut Mid-gut Hind-gut
\“Anterior“ “Region A” “Region B” “Posterior”

Intestine



Earthwormes:

* There are about 3000 species of earthworms in the world which
are adapted to a range of environment, in tropical to temperate
region.

* About 418 species of earthworms present in India.
* India harbors about 11.1% of the global earthworm diversity.

* The Indian earthworm fauna is predominantly composed of
native species, which constitute about 89% of total earthworm
diversity in the country.

* Around 45 exotic peregrine worms have been introduced into
India.

* The number of segments from the peristomium to the clitellum
and the number of segments which make up the clitellum are
species specific in earthwormes.



Types of Earthworms

*Three ecological categories of earthworms - epigeics, endogeics and anecics.

*The anecics and endogeics are known as ‘soil ecosystem engineers’ and their
impact on soils is great and may influence properties and processes at the
ecosystem level.

*The functional role of epigeics is primarily that of ‘litter transformers’, like other
litter invertebrates.

Epigeic: L. rubellus

4 Endogeic : A. caliginosa

Anecic : A. longa



Epigeics

* Epigeic species grind and partially digest surface litter, rarely
ingesting soil particles.

* The soils are affected indirectly via changes in the litter, the
effects of epigeic earthworms are not truly drilospheric.

e

un)ock the

Drilosphere: Zone of earthworm sk s§gz;s
influence

* Their mode of litter processing in
natural systems results in greater
nutrient leaching into the soil.

* The epigeics feed purely on litter
and generally have a short gut
transit time they probably
depend on a rapid response of
gut microbes to aid in digestion.

f R

*Redistributes plant litter
“Carbon” throughout the soil the
profile

* Soils are enriched with N,P, and
humified organic matter
*Increase water infiltration
*Provide a bio pore for plant
roots

*Homogenize soil surface
*Increase bio-diversity in soils

SR Gkl
o % ',‘;fj M.H. Beare, D.C. Coleman, D.A. Crossley Jr., P.F. Hendrix and E.P. Odum (1995)



Endogeics

* Endogeics are the most prevalent earthworms (in biomass) in most
tropical environments, often being the only group present,
particularly in agro ecosystems.

* Endogeics are geophagous earthworms that feed on subsurface soil
horizons and on soil organic matter of different qualities.

* They produce surface -Live in the top 12
inches of soil

and below-ground casts.  .create extensive.
temporary, horizontal
channels to move
through in upper
layers of soil
‘Aerate and mix soil
(like a natural
rototiller)
‘Feed on mineral soil




* Endogeic casts with generally more clay and more organic matter
than undigested soil, contain and release significant amounts of
nutrients.

* Fresh casts of Pontoscolex corethrurus may have 2-8 times more
inorganic P and NH4 than undigested soil.

* This N may result from selective ingestion of richer soil portions,
microbial mineralization, enteronephridial N excretions or a
symbiotic N2 (Dinitrogen) fixation in the gut.

* Fungal hyphae, active protozoa, algae, myxomycetes and
nematodes may be digested, while encysted or protected forms
survive gut passage and then rapidly proliferate in casts.



Anecics

* Anecics the dominant earthworms (in biomass) in many
temperate region soils are primarily vertically burrowing
species.

* They feed on surface litter and more or less are permanent
refuges in underlying soil horizons.

* They often produce characteristic surface features called
“middens” which are circular “mound-shaped” region around
a surface of the burrow’s opening which is a mixture of surface
organic materials and soil.

* These are thought to act as “external rumens,” where microbes
and fauna attracted to this ‘hot-spot’ enhance decomposition
of undigested litter and organic fragments in casts, probably
due to fungal colonization of these substrates.



* The feeding and casting habits of anecics may deeply
influence soil characteristics up to 1m depth.

* The translocation of litter, mucus excretions, air penetration
and selection of soil particles enrich the burrow walls with
organic matter and plant available nutrients (N, P, K and Ca).



Ecological role and Economic importance of Earthworms:

* The microorganisms and earthworms act symbiotically to
accelerate and enhance the decomposition of organic matter.

* Earthworms in general are greatly resistant to many pesticides
and concentrate the pesticides and heavy metals in their tissues.

* They also inhibit the soil borne pathogens and work as a
detoxifying agent for polluted soil.

* Earthworms can be used for effluent treatment and heavy metal
and pesticides removal from industrial and agricultural wastes.

 Earthworm promotes the growth of ‘beneficial decomposer
bacteria’ in waste biomass.



 Earthworms are the most important soil invertebrate in the soil
ecosystem in terms of biomass and activity, often considered as
ecosystem engineer.

* Earthworms are not essential to have in the soil, but their presence can

b

e an indicator of good soil quality.

e Earthworms improve the physical structure of soil, improve water

fi

ltration rates and absorption rates, helping the soil to drain better.

* The tunneling activity of earthworms also improves soil aeration,

p
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orosity and permeability.

ne feeding and casting habits of anecics may deeply influence soil
naracteristics up to >1m depth.

ne translocation of litter, mucus excretions, air penetration and

selection of soil particles enrich the burrow walls with organic matter
and plant available nutrients (N, P, K and Ca).



Vermiculture — definition, scope and importance:

Vermiculture:

* Vermiculture means scientific method of breeding and raising
earthworms in controlled conditions.

Vermitechnology:

* Vermitechnology is the combination of vermiculture and
vermicomposting.

 Earthworm can be used for development of arable soils, break down
of plant organic matter, aeration and drainage.

* Also for production of useful products like vermifertilizer and worm
tissue for animal feed.



Environmental requirements and culture methods:



Vermicomposting — applications, future perspectives:

* ‘Gold from garbage’ and ‘Queen of compost’

* Vermicomposting is a method of making compost, with the use of
earthworms, which generally live in soil, eat biomass and excrete it in
digested form. This compost is generally called Vermicompost or
Wormicompost.

* Epigeics (surface feeders) are important in vermicomposting. The
epigeics such as Eisenia foetida and Eudrilus eugeniae are exotic
worms and Perionyx excavatus is a native one being used for

rmicomposting in India.
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* Epianecic are feeders on leaf litter and soil at upper layers of soil.
This group such as Lampito mauritii is indigenous and is active in
in-situ decomposition of organic wastes and residues in soil.

 Both epigeics and epianecics groups of earthworms are
slender, shorter in length and red to dark brown in colour. They

have high reproduction activity and efficient in recycling of
organic materials.




* Increased attention has been paid to Eisenia foetida anc
Eudrilus eugeniae which have been found to be potentia
agent in vermicomposting of wide range of agricultura
wastes and can grow at a wide range of temperature varying
from 0-40 -C. However, the optimum temperature ranges
from 20-30 °C.
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* Materials consumed by worms undergo physical breakdown
in the gizzard resulting in particles <2 u, giving thereby an
enhanced surface area for microbial processing.

* This finally ground material is exposed to various enzymes
such as protease, lipase, amylase, cellulase and chitinase
secreted into lumen by the gut wall and associated microbes.

* These enzymes breakdown complex biomolecules into
simple compounds.

* Only 5-10% of the ingested material is absorbed into the
tissues of worms for their growth and rest is excreted as cast.

* Mucus secretions of gut wall add to the structural
stability of vermicompost.



EARTHWORM
INTERNAL FOREGUT MIDGUT HINDGUT

PROCESSES Exonephridial | Digestion of fungal s Antifungal and '
(extcmh::)lh)l ‘ hyg?oa%d bacte'ria. ' mtibatt:tcn'al :
excretion y rophozodtes, algae ' secretions Ammonification _
. . . 7 . 1
' Intestinal us: (antibiotics?) Org. N —+NH.) Reassimilation of C
(Assim. C and N)s ' : :
Food selection !
ingestion f'.‘ S
L
' ' i %
' ' '
Calciferous glands Gizzard Tissue Enteronephvidial'Bacterial stimulation, Assoc. N, ﬁxation: Metabolic
{CaCO, secretion, {grinding) ‘production (N into ! Enzyme production (e.g. Chiostridia)?, wastes
pH increase) Ynutrient the gut) : Digestion of organic .

immob.) compounds

Figure 1. Diagrammatic tllustration of different internal components of the dnlosphere, from ingestion to excretion in
carthworms (adapted from Brown et al., 2000) — Hlustration des composantes internes de la drilosphére, de la digestion a
'excrétion chez les vers de terre (d’aprés Brown et al., 2000).



Vermicompost preparation

e Basic raw materials: Any organic material generated in the farm like
wheat / rice straw, leaf fall, Paddy husk, etc.

 Starter: Cow dung , Biogas slurry, or urine of cattle.
e Earthworm sp.: Earth worms (Species: Eisenia foetida)

* Thatched roof/vermi shed.




Favourable conditions of earth worms in the composting material

* pH: Range between 6.5 and 7.5

* Moisture: 60-70% of the moisture below and above range
mortality of worms take place

* Aeration: 50% aeration from the total pore space
* Temperature: Range between 18 °Cto 35 °C



Procedure:
* It is mostly prepared in either pit or heap method.

* The dimensions either heap or pit are 10 x 4 x 2 feet.

* The length and width can be increased or decreased depending
on the availability of material but not the depth because the
earthworms’ activity is confined to 2 feet depth only.

* First of all select a site which is not under any economic use and
is shady and there is no water stagnation. The site should be near
to a water source.

e 1st layer: bedding material of 1" thick with soft leaves
 27d Jayer: 9" thick organic residue layer finely chaffed material
e 31 Jayer: Dung + water equal mixture of 2" layer.



* Continue the layer up to pile to ground level in the case of
pit method and up to 2’ in heap or surface bed method.

* Protect the worms against natural enemies like ants,
lizards, snakes, frogs, toads etc., Maintain proper moisture
and temperature by turnings and subsequent staking.

* At the day of 24, 4000 worms are introduced in to the pit
[Im? =2000 worms] without disturbing the pit by regular
watering the entire raw material will be turned into the
vermicompost in the form of worm excreta.

* The turnover of the compost is 75% [the total material
accommodated in the pit is 1000 kg; the out turn will be
750 kg]



*In-situ vermicomposting can be done by direct field
application of vermicompost at 5 t/ha followed by
application of cow dung (2.5 cm thick layer) and then
a layer of available farm waste about 15 cm thick.
Irrigation should be done at an interval of 15 days.







Precautions

* Do not cover vermicompost beds with plastic sheets because it may trap
heat and gases.

* Do not overload the vermicompost heap to avoid high temperature that
adversely affect their population.

* Dry conditions kill the worms and waterlogging drive them away. Watering
should be done daily in summer and every third day in rainy and winter
season.

* Addition of higher quantities of acid rich substances such as tomatoes and
citrus wastes should be avoided.

 Make a drainage channel around the heap to avoid stagnation of water
particularly in high rainfall areas in rainy season.

e Organic materials used for composting should be free from non-degradable
materials such as stones, glass pieces, plastics, ceramic tubes/bulbs etc.



Precautions

* The important natural enemies of vermiculture are ants,
termites, centipedes, rats, pigs, birds etc.

* Preventive measures include treating of the site with 4%
neem based insecticide before filling the heap.



Transportation of live worms

e Live earthworms can be packed with moist feed substrate in
a container (card board/plastic) with provision of aeration.

* Feed substrate quantity should be roughly 0.5-1.5 g/individual
for 24 hours of transportation journey.

* Culture should contain cocoon, juveniles and adults because
sometimes adults do not acclimatize to new environment and
may even die. Under such circumstances cocoons are helpful for
population build up of earthwormes.



Application rate

* It can be applied in any crop at any stage, but it would be
more beneficial if mixed in soil after broadcasting. The rate
of application is as below:

* Field crops 5-6 t/ha;

* VVegetables 10-12 t/ha;

* Flower plants 100-200 g/sq ft;
* Fruit trees 5-10 kg/tree.



Advantages of vermicompost
* Vermicompost is a rich source of nutrients, vitamins,
enzymes, antibiotics and growth hormones.

* Nutrient content of vermicompost is higher than traditional
composts.

* Vermicompost horbours certain microbial
populations that help in N fixation and P solubilization.

e lts application enhances nodulation in legumes and
symbiotic mycorrhizal associations with the roots.

* |t can be used as rooting medium and for
establishment of saplings in nurseries.



It has enzymes like protease, lipase, amylase, cellulase
and chitinese which keep on their function of
biodegradation of agricultural residues in the soil so that
further microbial attack is speeded up.

e |t does not have foul odour as is associated with manures
and decaying organic wastes.



Harvesting of the vermicompost from the pit:
 Stop watering before one week of harvest.

* Sometimes the worms spread across the pit come in close and
penetrate each other in the form of ball in 2 or 3 locations.

* Heap the compost by removing the balls and place them in a
bucket. However, under most instances, top layer has to be
disturbed manually.

* Earthworms move downward and compost is separated. After
collection of compost from top layers, feed material is again
replenished and composting process is rescheduled.

* The material is sieved in 2 mm sieve, the material passed
through the sieve is called as vermicompost which is stored in
bags.



N P K Content in Vermicompost, Farmyard manure and bacterial compost

Element Vermicompost
N (%) 2.1-2.6
P (%) 1.5-1.7
K (%) 1.4-1.6

Other nutrient Contents
Organic carbon 9.15t0 17.98 %

Available S 128 to 548 ppm
Copper 100 ppm

Farmyard manure Bacterial compost

1.1-1.5 1.2-1.5

0.7-0.8 0.7-0.9

0.6-0.7 0.6-0.7

lron 1800 ppm
Zinc 50 ppm
Ca and Mg



Potentials and constraints for vermiculture in India:

Potentials:

* The warm and moist climatic conditions of India are
favorable for earthworm rapid biodegradation action.

*India is an agriculture country and a large mass of
oeople rely on agriculture, thus vermicompost is a
D0oost.

* Enormous quantity of agricultural, natural, industrial
and household wastes can be converted as
vermicompost.

* The country will become clean and green.
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Vermicompost - Production and Practices

Vermicomposting is a method of preparing enrich@ngost with the use of
earthworms. It is one of the easiest methods tgctecagricultural wastes and to
produce quality compost. Earthworms consume bionaask excrete it in digested
form calledworm casts. Worm casts are popularly called Bkack gold. The casts

are rich in nutrients, growth promoting substandemeficial soil micro flora and
having properties of inhibiting pathogenic microbes

Vermicompost is stable, fine granular organic manwhich enriches soil quality by
improving its physicochemical and biological prdpes. It is highly useful in raising

seedlings and for crop production. Vermicomposbésoming popular as a major
component of organic farming system.

Vermicomposting materials

Decomposable organic wastes such as animal ex&itthen waste, farm residues
and forest litter are commonly used as compostiaterals. In general, animal dung
mostly cow dung and dried chopped crop residueshar&ey raw materials. Mixture
of leguminous and non-leguminous crop residues ckesi the quality of
vermicompost.

There are different species of earthworms \isenia foetida (Red earthworm),
Eudrilus eugeniae (night crawler), Perionyx excavatus etc. Red earthworm is
preferred because of its high multiplication ratel ahereby converts the organic
matter into vermicompost within 45-50 days. Sincesia surface feeder it converts
organic materials into vermicompost from top.

I mportant characteristics of red earthworm (Eisenia foetida)

Characters Eisenia foetida

Body length 3-10cm

Body weight 0.4-0.69

Maturity 50-55days

Conversion rate 2.0 g/1500worms/2 months
Cocoon production 1 in every 3 days
Incubation of cocoon 20-23days

Types of vermicomposting
The types of vermicomposting depend upon the amoiuptoducton and composting
structures. Small-scale vermicomposting is donaé¢et the personal requirement and
farmer can harvest 5-10 tonnes of vermicompost ahnuWhile, large-scale
vermicomposting is done at commercial scale byalany large quantity of organic
waste with the production of more than 50 — 10é&snannually

Methods of vermicomposting

Vermicromposting is done by variou
methods, among them bed and pi
methods are more common.

Bed method : Composting is done on thel
pucca / kachcha floor by making beg

Fig. 1 Bed method



(6x2x2 feet size) of organic mixture. This methedeasy to maintain and to practice
(Fig.1).

Pit method: Composting is done in the
cemented pits of size 5x5x3 feet. The unit is
covered with thatch grass or any other locally
available materials. This method is not
preferred due to poor aeration, water logging at
bottom, and more cost of production (fig.2)

Fig. 2 Pit method

Process of vermicomposting

Following steps are followed for vermicompost prgpian

* Vermicomposting unit should be in a cool, moist ahddy site

e Cow dung and chopped dried leafy materials are dhineghe proportion of 3: 1
and are kept for partial decomposition for 15 -da@s.

* A layer of 15-20cm of chopped dried leaves/grastemild be kept as bedding
material at the bottom of the bed.

* Beds of partially decomposed material of size 6xt&e2 should be made (fig.3).

» Each bed should contain 1.5-2.0g of raw materidl the number of beds can be
increased as per raw material availability and irequent.

* Red earthworm (1500-2000) should be released ongper layer of bed (fig.4).

* Water should be sprinkled with can immediatelyrafte release of worms (fig.5)

» Beds should be kept moist by sprinkling of wateailfg and by covering with
gunny bags/polythene (fig.6)

* Bed should be turned once after 30 days for maiimgiaeration and for proper
decomposition.

» Compost gets ready in 45-50 days (fig.7).

« The finished product is 34of the raw materials used.

Harvesting

When raw material is completely decomposed it afgplelack and granular. Watering
should be stopped as compost gets ready. The corsipast be kept over a heap of
partially decomposed cow dung so that earthwornuddcmigrate to cow dung from
compost (fig.7). After two days compost can be s#ted and sieved for use (fig.8).

e ot

Vo RS RS -

Fig.3 Bed of raw materials  pjg 4 Red earthworms for use



Fig.5 Watering of beds Fig.6 Beds covered with
gunny bags

Fig.8 Final product after

Fig.7 Harvesting in heaps s
sieving

Pr eventive measures

The floor of the unit should be compact to prewearthworms’ migration into
the soil.

15-20 days old cow dung should be used to avoidsxheat.

The organic wastes should be free from plasticepitals, pesticides and
metals etc.

Aeration should be maintained for proper growth andltiplication of
earthworms.

Optimum moisture level (30-40 %) should be mairgdin

18-25'C temperature should be maintained for proper deosition.

Nutrient content of ver micompost

The level of nutrients in compost depends uporsthece of the raw material and the
species of earthworm. A fine worm cast is rich inPNK besides other nutrients.
Nutrients in vermicompost are in readily availabbem and are released within a
month of application.

Nutrient Analysis of Vermicompost

Parameters Content
pH 6.8
OC% 11.88
OM% 20.46
C/N ration 11.64
Total Nitrogen (%) 1.02
Available N (%) 0.50
Available P (%) 0.30
Available K (%) 0.24
Ca (%) 0.17
Mg (%) 0.06
Advantages

There are many advantages of vermicompost :

It provides efficient conversion of organic wastegp/animal residues.



* Itis a stable and enriched soil conditioner.

* It helps in reducing population of pathogenic mibzs.

* It helps in reducing the toxicity of heavy metals.

* It is economically viable and environmentally safgtrient supplement for
organic food production.

* ltis an easily adoptable low cost technology.

Doses

The doses of vermicompost application depend upentytpe of crop grown in the
field/nursery. For fruit crops, it is applied inettliree basin. It is added in the pot
mixture for potted ornamental plants and for rajsseedlings. Vermicompost should
be used as a component of integrated nutrient gugystem.

Crops Dosefrate
Field crops 5-6t/ha

Fruit crops 3-5kg/plant
Pots 100-200g/pot

Benefit
Vermicomposting is a highly profitable venture farmers having dairy units. The
approximate cost and benefit under different so&jgoduction is given below.

Scale App.cost per App.benefit per Cost/bemafib
annum (Rs) annum (Rs)
Small 52,000 90,000 1:1.73
Medium 1.0 lakh 1.85 lakh 1:1.85
Large 2.25 lakh 4.5 lakh 1:2.0
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Introduction

« Vermicomposting is the scientific method of
making compost, by using earthworms. They are
commonly found living in soil, feeding on
biomass and excreting it in a digested form.

« It is a mesophilic process that utilizes
microorganisms and earthworms that are aclive
at 10°'Cto 32°C

* The process is faster than composting; because
the material passes through the earthworm gut,
a significant but not fully understood
transformation takes place, whereby the
resulting earthworm castings (worm manure) are
rich in microbial activity and plant growth
regulators, and fortified with pest repellence
attributes as well.




* Pit

* Worms

» Bedding

* Food waste




Earthworm Species
« Eisenia foetida

* Eudrilus eugenae

» Peryonix excavates

Favorable conditions for the
earthworm in the compositing

* pH: 6.5-7.5

» Temperature: 18-35
* Moisture: 60-70%

* Aeration: 50%
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Steps in vermicomposting production process
Bedof 10x 3 x 3 feet (Lx B x H)

Moisten the surface of the bed by sprinkling the water

Now, at the base of the bed, spread 2-3 inch thick layer of dry leaves or paddy straw, etc

Again sprinkle some amount of water over layer of dry material.

Spread about 1-1.5 feet thick layer of farm yard manure uniformly over straw layer and
sprinkler water.

Now, add the waste such as leaves of vegetables, fruits rind and or grasses, roughages of
animals, etc. by chopping them into small pieces.

@ @ @@ @@

( Again, spread about 1-1.5 feet layer of cow dung uniformly and sprinkler water. Spread about ]

‘ one kg vermiculture (contain about 800-1,000 earthworms) over the layer of cow dung.

[ Again spread 2-3 inch layer of green leaves, etc. uniformly over the layer of FYM and sprinkle |

‘ water.

Now, cover the vermicompost bed with the help of jute/gunny bags. Regularly sprinkler the
\ water over the gunny bags.




Harvesting and storage of vermicompost

- When the raw material is completely
decomposed it appears black and
granular

» Watering should be stopped as the
compost gets ready

* The compost should be kept over a
heap of partially decomposed cow dung
so that the earthworms could move to
cow dung from compost

o After two days compost can be
separated and sieved for use




Nutrient composition of the vermicompos’

MNutrient clement Vermicompost (%) Garden compost (
Organic carbon 9.8-13.4 12.2
Nitrogen 0.51 - 1.61 0.8

Phosphorus 0.19 - 1.02 035
Potassium 0.15 -0.73 0.48
Calcium 1.18 - 7.61 2.27
Magnesium 0.093 - 0.568 0.57
Sodium 0.058 - 0.158 =<0.01

Zinc 0.0042 -0.110 0.0012

Copper 0.0026 - 0.0048 0.0017

Iron 0.2050 -1.3313 1.1690

Manganese 0.0105 - 0.2038 0.0414



How to use vermicompost
» Sprinkle into seed bed when planting

»During transplanting add a handful of
vermicompost to the hole.

»Use as a top dressing or mulch around the
base of the plant

»Mix half with the potting soil for houseplants

Application rate

»Field crop= 5-6 t/ha
»Vegetable= 10-12 t/ha
»Flower= 100-200 gm/sq feet
» Fruit trees= 5-10 per tree




PRECAUTIONS DURING THE PROCESS J

L —
> The African species of earthworms, Eisenia foetida and Eudrilus eugenae are

for the preparation of vermicompost. Most Indian species are not suitable for the
purpose.

»Only plant-based materials such as grass, leaves or vegetable peelings shot D
utilized.

»Materials of animal origin such as eggshells, meat, bone, chicken droppings, c.
are not suitable .

> Gliricidia loppings, tobacco leaves, onion, garlic, chilli etc. of kitchen wastes are not
suitable.

> The earthworms should be protected against birds, termites, ants and rats.
» Stagnant water or lack of moisture could kill the earthworms.

> After completion of the process, the vermicompost should be removed from the
bed at regular intervals and replaced by fresh waste materials.



Advantages

» Develops roots of the plants. \L

» Improves the physical structure of the soil. )
> Increases the fertility and water-resistance of the soil.

»Helps in germination, plant growth, and crop yield.

» Nurtures soil with plant growth hormones such as auxins, gibberellic acid, etc. D

Disadvantages

»Itis a time-consuming process and takes as long as six months to convert the organic
matter into usable forms.

~ It releases a very foul odour.

»Vermicomposting is high maintenance. The feed has to be added periodically and
care should be taken that the worms are not flooded with too much to eat.

»~ The bin should not be too dry or too wet. The moisture levels need to be monitored
periodically.

» They nurture the growth of pests and pathogens such as fruit flies, centipede and
flies.



Conclusion J

| A

Vermicompost application in soil not only improves structure
and aggregation but also enhance the amount of organi
matter, nutrient status, potential for cation exchange D
microbial activities, and carbon microbial biomass and.
enzyme activities. Thereby, help in promoting plant growth
and sustain soil health. Hence, this input is proven as boon to

the farmers.
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