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T 400 TG, Henforara 50 €4 1 fogaa 200-250 wiie It #

et ufd Tehs 15-20 fe7 & T Wt | 92 20 2.9 300 .

. a RNt (15 gfaerd) , i (5 9fae) S 9fd uws

T 200 T I A FHeATRT Het 3T | Tge fegawa &1 |

3. THEI S YA &C : T H I §9 4 The Tael, =1 T3

Thel Bk 1S 1 YT BIdT S, 3HH Tohe TRl gR1 et | fasmy

1 AAfe 1 T B & fS9s R 9ig 912 W 9 |

B IS Dl G -Tel- 3R TT T BNl & | 3Heh IR & HIL 97T

EEEIEETY

. 75 fA.ef. Baere 20 .41 31 200 .50, Seemiy 2.8 ST
T 60 .. FEI@fyE 25 S8 1 150-200 ofiel 9 |
e gfd TR FT X A foewmEa i |

T. U A & TH-9T9 TRl W el 98 hie o ofe Tges §
20000 ZTEHITHT e aisiat & 7S B d 30 aR o
&S YA: 20000 TS U ThHe HEA W DS | 3T 95
10-10 g7 & TR W 1 @i fHeifaei=, 400 m sfger
ST =T 200 TeX Tt H fiyerat fegswma & |

4, TS TTeHA | o a1t hie : 37 el T 787 &9 9 L8]

(fored) o1 STTHT e ¥ | T8 HIe Tot- R TR & 9] 9 Uig

T A T GE © | T T R S e U S © | 9 H O S S

€ | Sy FohTT B TR TR = | =g (faeedt 2f) S gE S

T | Tl ST o T 5 h1S o FehTd & Sl shi YeTeR W iR 3TE

TSATE | 39 H1< oh1 Hoh!9 o] § TS ek STfeeh i & |

IECEL P

&. 75 .ol BAaeRe 20 4. =1 175 fa.elt. Semfdm 2.8 St
60 fh.<ft. Treuafym 25 £.91./150 h.ft. TEuafem 10 .4t &
150-200 T urHt H e afd Tehs St X A fogha i |

@. 300 fa.&ft. Henforam 50 €451 150 ofiet gt | et gfd
Thes HI R fSsHEaHl |

. THhIS hl Yk o fell oTeg 1 del 150 fH.f. o 3ot =7rat
21 91 1 120~ 160 T 9T | fHeen ufd T e 3-4 foswE
10 fe & SRR |

5. Tefteriia wHA! & TEAHIE : TH 1 & HEal 4 {A I Y

TTEHS Sk [, Talleh, o1 Ga, o T o1 G, oS shigl o a1 h

W@m%lmwﬁawaﬂz%wﬁzaﬂwah@

BT I & S S A T TheH H 3T TSl ¢ | SHeh! Biet greai afad

1 GLE-GTE LT & a1 I Tog fereet e <t €1 st gfen

el ARG S € | 5 1S ol FehT ST H ST BT 8 |

TE0T ;39 i 1 THIT BH W 400 TM e gsHad

(SIS .91 &1 60 TH.1. SEaira™ (FaH) 76 3.5 A1400

fo.oft. Frenfomm @1 200-250 weX U H SicteR fogsE 1|

3T fogentd 7-10 57 | ST | 39 i1 1 Fhld HH HH &

o u wae & ®9 8 Tl o |
Telteh, i G d o< el Bt GET e Y B Glean gwedt

ST H HEe H Ueh STE Weh Johd shicl &3 TG shi STaeel H |R

T H el ST § | 370 : 3 121 b1 Yfea I Sohgl hieh ARG a1 370

e ! TR Wfed dIgeht STHIA H ol 3 | 39 el s forg 400 Tl

TeAforRm 50 .91 31 200-250 e I H Hicieht fSgaha i |

6. O aTcl Wiewal o T shie : I1 ®oal § e, =,

3T & Thel TRl T STTSRHYT BIT § | ATCIS! o Wt Herel! &

IS & S At IR 1 St el Tfesrall H Tham S € |

(93 24 )
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&Y TG &1 Tafaor 11 U1
= ST, YT ST Ue gt
Fft1 form g, T=ehen

B hifd § 50 T 1 ST AETH @1 S wifehe I oft
T ¢ T e Scared 7 & gad ® S0 & § s/
Hithed 1 At o Afaaeryel Sw gan fSesh herwsy
FAERY TR g Hfashel 91 92T § | 39 oo el & fe
TN W ek 3R A GAR SIAER0 F HHA! W gOHHE TS @ 8, T
SO SR OHe, qY-utEE, Sl Sidl, e gadsial ua
e W +ff 987 90 I9E IS W § | TIAERI Ta wiel H Hi
TEAT o i feriel erman foenfad 81 718 § | St fasioest T
T A ITANT STeT YU T Teh HRUN o1 g7 | o w@meen
TS g YfirTd S | ATgere |igdn i w10 et /et
fruifta =t 72 § 1 3@ fAuifta amen @ s1fis amn 8F | e A eH
I GHGATY 9g It & S sTedli § ookl AT T TI%hi § Hha
TAfE | FY WA & AGgfd W@ TR T 9 5 9 g1
foromer S1a¥Te a1 T § 3R ga1 H Wihfae w9 ¥ Sufed e
e, Bhg o SHeTust st WA Fe Tl ¥ S U o off Y
ATTE | Gk S Vfed S &Il ST |

Ffe A 1 3tfye STEm Ae & TR g |weft Sfa-
g3t ud vafeRr o fere off =1deh oF g1 e | 37 : 36 FART R BN
et gl & s= & fau IR qafaRer w6t fomn erfa ug=me g
T A & T I stavas ® 6 76 st suEm fafee e
& T U AR |

I THEA Sl TG A 3T WUSRU Tk ogd WAL
SRAT =MMEW | i AT i BRIS, i, W & GXIAAR] 6
e TRl & STHR T & ! =it IR shae fawii fee
T TG ST & WA a1 AfeT | T i BRI Shad eiid
forghar & T =nfew qen it o Yahe & wlie = |

S WA & Yshe R fore fmfo fafy 5 sw&m & o9 =i
aifam fafy srava @ o |
T ST AU S aTell ATt :

1. G UEl SAM H W el S TR giedeRt i T | s

M IR TERA o |19 H ST a9 IRkl &l 1ova U |
2. FRAHS® FHUS SIY T, TeR i TH1, 4T TS Sfe h

T AT A1 |
3. TogHE 3 =i oM o folt 91 9t oh1 S&dHTet R =T |

=t ! 81 | & dfeeh dhe! O e =nfeu |
4. Tuifed o 1 STaTaRaTTaR = T |
TSR ohid HOY ATavIeh QeI ;

1. HEI A1 F A % = I & [SShe il Ay | HYHfredi

Tt &t | fogahTa Wikehel | & il aIfeu | amfer d o g

IEECIEEA Bl

2. fTowfwr feu U fogwe 99 a9 Aea &1 & STET HL |
foswE o3 ° S5 T =1 & =ifee | fogwe 939 1 )
THTW |

3. WAl o1 SghE ®d 99g @, 91, U9H Sae el
T =T YE: @ | A ® U fREE 3 o
Terfiear &l od a3 ST WRe & Y- Yo A
ST T Y AT Rl ot g1 Tgam & |

4. fosHE H A T8 9 918 H fSead 75 Hi 3= T I A
TH FL A | IRR T Rt off TR &1 9 9 277 i off uaref
T BT |

5. fe SRGTd A1 AT 3T T G 81 d [ogda o o wafig
S|

6. BHRMATY ! feen ¥ € fogsm@ waranteu |

ToSoTa ot o ATC ohi YTk AL :

1. fog®@ & ac fosHE a1 Hl T § =i 9% &L Td gl
Execcy

2. %A & el fessi @b e S = fordt 3171 sTg W uret
A AR |

3. o U TEEA &I fRdl o7 T WO % Sia AT e |
T Tk B TS H SR TS |

4. FIY &N 94 fSgha & 9% e[ § wel-oifd EH S
MY T AN FRT T ST HI off T HIST 9 T
e ifa e =nfee |

5. foe®m@ & aIc %3 99 7 TRt off 7S a1 STeR &1 9@l
ST & <A =1fen |

IS THTEAT oh TUSUT H Sa ATetl Qraen = «

1. YUSRY EHY YW, TARR 9 3US TM T el ohi U5 6 T
HET AT

2. VUSSR ool TR hiT A11ey 3T TS =X a1 9 & HHL A
TEi T =fen |

3. UeRUgA YR H € @, e s dma A fes A |
S WA & IR JuEl § 996 & fay S fafea

QAT h! &A1 H T gLl WA I TN | @

"R = wifes ufteR & T i gied
foran 1T & Top &7 5% S7eh! Ut Fafd &0 9 9
® &, 3R iR ot forelt we= sl SHeh! UfSrent =&l
ot W g T & & eiferan (dreiE) | T
F| R R ot ufiyenr &l foerdt & O o9 sAR
HEATAT H 3R 3794 B9 Y Uil 1 U i
ST T Y |

Tg-F ey wehe™
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Bt Bl ATIYE U4 fiar Araer WRRufort
@ fmior f fi S SIAT ot Jwaifia

2. FHSUT HAR HUE Td THUTA AleTeh
FHit srefeme faum

ST o 1 T S § B & SAR <9 i stedeee it U ¥
Fiifer 50 HfceTd & Afersh SHEE STot STshifaest & fow i w
el St T 1 3Tt o e | a1 2000 A1 2010 ¥ W A AR W H
TR ET bt THE STEH ht Sl 7Tl © dfeeh Hehier A1 forqur i § 1
TR FHU GUTST 1 BNl o Giid fHam (86 Hfaerd & siferr) < foh
T IATE YU ( core production systems ) 31 g fewdn & fomant
ek A1 foraur hi € g A € | 3T HalTel 9% § foh g9 wrhfen
T THET & THIEM o ToTT 30 fonall ST ? S5 o 30 e awe
IS AT H fovaiftid 3 € 1 Tk fauvH, SR iR arfores $j ga
SCTEH, ST, 01 SUCTST, TR, 3Tk Tehiieh qoh Ugd
T AT i ST SeTfe N o Uget ot ot 2R agerd afved |
3TAY oft T Ao STehT Jeara : FRIRTu QI TR R | 371 SR SHMIR et
ST 1 Thes; folg H TEhT B < IR <@ Toh 3111 BAN Srefereree
T ‘' oig 319ee T (closed economy) '’ &t i & 31X &1 AfYash
AL 3To e TS GUE | (T oh 1 Ao TR o foaw &
ot o fafei ot st TSt 3IR Fft 3us foque wfafa A
(APMC Act, 1966 ) T 3T &1 iR Teh HHT ek $H FHEI T GHIEH
Toman e Sfeh o1 3 U TRl © | 3140 Aok R SISk e § femdmt
1 TS T 9o g3 AR fereifera o1 e 21 gen =ifh o1|
1994-95 & S 1 R Afverh TRgya i fewd § | THiery APMC Act
T e § SR Sk § FM TR @ A Hiifoh THH Hidere ogd § 3T
Trg-Tma R fafv= feq urent SO-fordm, i, SRRl G
(TSI T 3 S5 oeela & |1 i 3R TH9-909 W e
IR B W, S8 1991 H AfHae 1 RIS & g, 1995 |
forva =mIR 9= 31, 2003 H Aied Hft 3us fauom affa s
(Model APMC Act, 2016) H SeTRi-eh T it <SR (e-NAM),
2017 H FfY 3caeT Tal 9] forqu A ( APMLAct ) W& 2018 H
HiEe Shiger I T Tl 3 5 Wiehe GUN g | T8 34 A gu 3R
3TifRTeR TR R & et fafv fewierl & wra-ang ofvae o1d o
IR N TAR S0 h1 AR HTW &1 H T fivet o1 Tet o | ity & H gm
maa SAfaek o e o1 IR i 50 &1 T o a1 8H fove T W
yfaeqgl & R W w A IR AR fRAE, S, faten S
3R Afereh SIS e < oY &t et o <@t o | gy s A
SHITAT, SHST: FoRET 3UST IR U Afored (FaeH wa gfaen) i,
2020; foheM (TRIRRIRI0T TE TX&V) Ted STRATET Td hit o
YA, 2020 Ta eI %] (TG ), 2020 i SEALTRA
T g8 difeh SIS R Teh U1 STTehR o Teh 1R 35eh1 o fafaeh,
MG qen fFam & 90 ®9 9 i 9 3R Ff &9 @
SR T o foshTa 9 | 791 3 o1 hiT Sigd STIaeeh & foh T W
FHIA & 3TH & a5 AR BIC 9 W fohdri Sl 37 9gel g8
TRfearfaat = eaferes @ 2fees ey 8 firet ? saeh fore 7 o fomamt

I ETIT S HAT SAf ST ¢ SR U8 SIS aeh T8l ¢ | 39 ferg
ST THTE BT (SR STHIA, TG SR ST Rl |/ 96 s, T
.3l Wit sieitmfed, foram s 9 37 ZorRieh IR ud
-3 HE/RIEHH S & St Teh 78 Jored ferhfir @iR
Geferd X Hehd § FoTEeRt 7 0 Y e # o= 3 wraEH fean
T SR ST T o 37al 3 SR R qo SRR o i oreeht ane
wfersy 7 fa<e: TR At forami o1 ot fierT | S9fee 37 s
TR TR 1 STAFR T H s THR h1 I Teh FHifqhR
HEH T | 79 TH THST STl foh 37 Foreh oIgd 9 o oft & oifere s
T IR wiehTd off  fored for o et feerf o 8 %1 =1t =g s
+ft 3faq 2 foF 3 T FT T T Y TEE gER § 1 3T
RO ST H e TR | U A1 Q) e 1 3 e el e | Afvedi &
AT & Y& § 37d 7o fafvr Janeii o gfaensti & s grit
3 R ek SHeht @1y Ige | Sifaes At g Yo wafid e
S Y, e, gomd 9 < gfawn wem T fRam & fore el
T Tt T AR Ferd 2 | STt &1 g1 Y erm S wueR,
SR BRI, TEER St § faret 2, o 3t gea e w1
frafor o TR @ e @, TEdel., -,
FEEHTUIH T SRS h! gl Tohs AT & i T o T
TTT &1 H B, e foF Hd Her @ 3 & e i A
ERISIkE il

3T T R o 37 STH A i & T e A 3 b qea A TS
ifer sie ol oft Tl & S =@l ot APMC Act & TR sie g1 ferg €1
o T T FIL o 3T 9§ AN B i STaaehdl arll fH &g
GG 37 bl § | 37 BT g 3 ST TR GaR' ' & &9 1 o1t
Toh 1 Teh Farqy fohed (SR YaheT) T 1 o 2T & o, Oeit
Frae s iR T fashTa ST a9 379 319 ShiHal H ST Y
BN TR IR 37 Geren SAfuemifes ey foram 1 fgemm w=ife T
TE W THS TT SR 1 Fior gon § o ot s |
ST o1 ot S o H ST T[UTa o ScaTG THeRT, Tifeh forlter
1 /fewan v B o e feriferi o1 8 ol § | SeTeRw & ferg
T S foeh o€ (NDDB) 1 3@ (AMUL) &l & 1 3T 3
Toh FHMR 18! fHesh Tege Pl a1 Ol shal S o foh & dl
ST o T B | fofeg ST SIS o Seue] o e wfoeqet aigh 3R
T& T SFEe (I =) I 3TR 3 e T foh feRdmi et o1 It
3R g8 o1 s1fen Toar Then sRiifen fafer wonferi s fefo gem iR
o 1 e1fereh ST/ ag Tt | foram o fore stieh fashea Ter &
S APMC/IATH TR e (MSP/FCI) BRI 94 ( Procurement)/
Tyl faquH (Direct Marketing)/3T @83 (On-line marketing )/
Tow/ee eer/Bea td qded =aa™ (Hotelling and tourism
industry) 3TNE & IS Tehdl & | ST 0 &1 1 e & oA 8
318H YfHekT BT |

el HUSRY §iH1 (e feafife) & o fsft &t Hetsqd &= 4
T T2l X a1 o Rifeh 3 T TE &5 ¢ S AR sharet AR
AN & T T foReg T STavesh SRgd (TENEH) A, 2020
(Essential Commodities (Amendment) Act, 2020) T | =itk o
YUSRUT (TTeh) Y Tehel & | 0 T 378 ST 0 ST ST T
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& T IR el Hiet Fovetell T <l ) el Seeent T, Ted SaeH, ¥id
TUSROT T HIeA TRT T Goit o1 it 3R Trior 851 5 71 3 ST3ER
St ST T & TR off T o STIER 3797 FHa-a5h H sealldl Tl
& T ST | S99 AHIT &5 H ISR o STaEl ST Goi 2R a2
foramt ST o | T e T fod Scre g’ (Location specific
production hub ) S a2 SIS # +ff T &5 ( Special Niche Areas )
o1 TorenTE BT T R0 bl Sigiell TeiT SRiifh AR Fal Fwahol
(2-5 wfed et & Wissl § a9 25 Ufaed gu/Sa ) agd &9 ¥l
TR P REe 23R S fafaftenTor s ey faerT |
HTHR H 10,000 FHoh SciGh T (FPO's) &M 1 T8
T@1 & 51 g o § | FPO's T&aTyvi, R, 9l Td =AmR st 81
=1feq | 39 FPO's & frator # forami o1 T 3Trehe 3% |1 eqenfia
FAFT =feu | TEE APMCs H off SNl WSHIfHRR (Virtual
Monopoly/CarteI)'@?q'EﬁTﬂ @TW'ET eyt i @i w3 &
fere nifeq wufi & ©9 gR1 UhIfeehR S/t =S e &1 S |
Ffor # fafaeierzor g S 31e o =1 81 &1 o1, it fFam o
9T O TN ST@1 39 SR A B | 39 Al b T 9
APMCs H e H BT, 37T TsIEd/ 3T Y BN aifsh fhdam
1 1Y BT ST 39 19 271 fashed s |
TR D12 3R Hrd forami (S 86 wiawma ¥ s1fes ) =) s
L Al 3 U HIGTHTd 3 o IR 781 & | SHeh! oG i STed &
Hifr I AR & 3G Juett (Core Production System) o
31eH few ¥ 1 Iei * AR ATk ForRifasd’ o S | fham
FPOs, THIEEES 9 3= Foia A sk a1 WX ¥ S[SehT Tifed
B IS ek STeh! HIcTHTel &THd1 9 6eh | Yo T 31k IR
STRIEAT (FThe Saiioid ) OTelt oht 10T oht 3§ FTed fohall SY
ek Jhare TS TREE feiehfsrst Tehiehiol o Ul ISR T &
1y foen e & dl 398 ot forgmi o) 319 20-25 Gfaerd deh o6 STl
¥ 1 2 foraml, URE ST, A9, FPO's, fhdm Scarees gt
(FPC) =1 |ffaa (Societies) 1 Hed TaIgHM Tl 37 AR
1, T W, TEl SR F.:3[ch e Weh | SHep1 Iae™ 9 et
T € Afeh 39 foTU TR qeN o7 TSITEE1 shl &A1 24 i Sedd
T 30 foru i wR, &5 R, T Wy, el &R W A
T, e-NAM plateform & 371 TS TR ST YA ITAH TS
ST | SHfeTT ATeh e Sfetsid o1 Hed 9 ST ¢ | 39 R Sl Td
T HRIR T o FAT TR Tl 1 F AR ST S8 STeeh ¢ |
3TeRe uRfRerer Fmtor & d= sl ot STeT /ST
S A o SR H TR e h1 i/ o @ E S
IO ST 711§, Sifeeh 3 s ufa enenfa €1
1. APMC HUS @ & TGt | TE1 21 BT, APMC JoTTet/ Sereett
ol i T8 IR T | Tham o1 shaet Ueh IR ude fiet T8 1
TS I THET 781 311 W81 ¢ Foh ) AT ol 5 SRl ot foie o @
T S Tet hed 9 for SEaiEl W R I €2 #E T,
OIS =1 IR R R fordmi = gfaeie 33 2 3 T 31a
1 =nfen S fo foram Ut =AmR @R anforsa (FPTC) A o
STRIEH T T4 o il IR TR oy shi Afve i & ol
T ST AUt TR (RT3 ) it fedument i fean T g | =R

& § S-whara foran o ¥ SR eifugfea wehe A€ & X
foRgmT & =R iR a1fores W i SR Yok, giamn o
ot 9 (HRDF ) 39T A1 Tl Tel (4 6) , T & ame
MR 3R Hhe Hl IR A T Ffa faum &6
(HSAMB) 1 3h[E FE=T01 &l TR ( 81RT 14 ) ; HRER I[& i1 eh
e it & haet U TS Tt SAEvEshd BT o TS
HehRI WAl I gHehT i STaTHehdl Tal aFTT, 3efE | 37 ol
Tfedl sl T i g1 Bt el o &5 § HRDF & g1
forepT =Tl T 2 | WEl & TSt =il B, ifeRe SEeh! Wi
T WHR =12 T fopdlt 311 T H g M€ hieh ohi Tehell ©
151 31+l 1537 ford ST o1 3ol § @1R &Y wal foh e
TA (MOA&FW ) A 59 foTt gfdee e gen 8 | e &
TR o ST o BRI WiedTe o &fdt i ohe Tehd © | Tl
1 I AT TR APMC Tfea %het &1 STt a1 TR o= 0
HRUNE BT o1 TH Fiid &I 78] e @I & |

2. B AURT, Al £fi- i T o war | T faesget Tet
BT Fifeh TR AR AR A0 Tehed F W 1 91 gfawrd
APMC ¥ Non-APMC H FR@aftd &1 ST | 311 aTel 98 H Tl
foreeRel 781 BT IR Weh ST @ T Hiehe foshfard 2rm it
" ireRe ¢ Arehd ¢ e ' @I TR o Hiehe hl TR
Fd GU SHHRI Y ThdMl Toh qgarem | 9t feqaurehi &
Q- e foqeh ST YTe & |

3. IAAH GHE 9 (TH,.TH. W) WOTelt e & S | g9 St
off 3R T off RIS == S 0 R A S TH.TE Y. & o’ el fHiehed
TR T SR eft T Eret § h B TR TE . & SR oft e e
T ThaT ® | 7T ST oh 1 T ol ohe TR B TR TR TEEhI
¥k, YR o YehfST ek IR T Suiier ek Ugd R | ifeh
T TR T SR R T, R TR | SR S e Shaled 31R sharel
T T i IoTe U el a1l | DI Fohdml Al 31 oA o ferg
rfed deRt fafaedientor =1 Sccehdr agHt 2t =itk geh urg
TSR H S o T Wit sigd v 2l § | 39foie Ie-o1e fra = &t
TH.TEH. G Iig 1 A TheldIgeih of Tehd § | 3fCTT Tedt
3R g (WIS ot T ) kel ke, e 2R R3ret 7 Tt |
3T0: 30 T aTell el oh I TolfTeiehTor shieh SR Seareehdl 4
TR ek DI o WA TR <l faeh @ Tt Wehal 81
&1 H forehTe Hed: 7o Jfeg &1 21 TRl S | it of SIal # S vl
T o fore foshTss <11 &1 SO0 WaRR 1 il APMC & 5 TS
SHEAT & S | ST Ik <91 H S e el Sfufrem g uede
TG e B, TR e T el ot aRifch TTarsf-iah faraear
Ut (PDS) SR & | 3fery B ferami aht 21fieh et o fera iy
T a8 ¥ Sieehy U STTHHM Td fehre Teheiiehl o WM
SRR S, HH 3IR 2w o fafaedienor i R 31 e
TAHI TR |

4, IAGH T Iod & T 37T Ued g W foese T 7
IR % TeAT STl o feTe wan fawersor ga a1 ok 2016-17 5
Tl hT ok e/ e Soed &R TR UgE T & | 7 9% I 7 o
20 e H H 18 |l T & 99 B 1 HHd 7ol (HiH e
EH) TH.UE. 9. § 23fyeh o, Haet < 9rel FHP-MSP & sRIaR 2

Jk RS =T
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A 9, A1 18 Tt 2iek Tashdl Jod =Aaq 9 7o 9 Afyen
e on1 39 off TR.TE. &1 oy oW 12-13 wfaee feam
YT SUS 3 © 4l off IS fFEm | 3HH Ao o1 ot
AferheR FeFaM AU & TR = ¥ IR T 9 Ol Sig,
Gor 3o UA. Y. 0. Jod E U o el |
5. i WA HRURE Bt 9T% B Seett ai femami @t
STH et ST | TH 81 2, FRiifoh 48 STHIH o foaw shidee
IARA HOM AR @I & AT Bl =0T, STHH H1 Hifersh
Tordm € 2 | afcsh 9% foha o1 S5t 3Usl & fae s g
T STATR AT S | THH HT0 IcUTST k1 TUTa hl g e |
6. i T & Feram 1ot & ST TR Tk gy aeRT
TE I | U7 oot T € | SeTedl & IR W iegl & & |
80 eI g I ¥ IR el 1 Uieg! | 18 fomam
TSI 1 ARG hTH TE] el & 3R BIe TR F 9 TR dh fham
T AT A T | SToh1 g 3Teedl 3T ¥ | sifereh iR Ifi
Y qehieh TeIRA whifd 2t S8 Herrse # Mfes fafaes F e
R T Ui fhan fSed oS, @R, Tehish Jere faemrist
3R gftreror fRamMl 1 THX IR ScURHAT T © IR
FATAS! IR o 1T ST ot 37wl 7ed ot fiyern & | sheafraii
BRI | e Wit bl dgran faerm forad feami &1 ey
BT | SeTe0 & fofu diedt - deer =), Iif e &=, et
T, WA T - SEl-aet HRURS HEAT | T & O
T <A ¥, SR A bt TSoNS €1 &5 1 QU H1 I
e 21 ST © TR fordmi i o7 i s B |
Tusc! %3 99d | TR YuHH A AN {2 foh frami ot o
I ST AT § | 3HhT HaeTsl T2t o1 foF 8 Scures | 319 i T
= S €| T 1960 H o1 @l aT &1 off Sd &1 W= &l
AT LA 9 | 3T HTW &5 T Tgad TS Iged 71 ¢ | Afh gaRt
ity Aifedl H 39 TG 1 IS TEl g © S ok HiY H A sgera
T3 ¢ | SHIAIT 319 TN #4T SCIGH § TEHEh 0, THEh0l § 74
W%ﬁ, HA T T AT giaeera= ( Production->Processing-
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Tem, =IaH 9 qod WeH el B | HUST sFeree o+t W,
STl oMt TR BTt | 98 ¢ et TR, Tere ferdm ! w1 fowm
T UF IS HTH B |
- B AfYesh Hawen IR Af¥aeh Aehe & SehTal ol oY &l 331 U1
W T | HRURE T o 3T IR Gt FaeT hveh o8 sHeh1 a1y
I 3R ST fR el 1 ot ST Brm |
- % WR W Aehe A 9 Hiawadl J v, Jod @ o (TEH
fewanadt Hehfrom ) st e 3usT oot 31fueh STehfia &1 Sa |
- AfeeR-H- e Sl i & eI IR e1fees giaen
ToREI 1 SH TRATT, SHH HTehe Wehiohd Bl ST a2l HIehe
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- WYET ATk THighd a1 9§ 31581 Yed e iR wifed qed
JUIedt (TSS90 =) ¥ g/ e/ feer smgfd ofik
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Thedl) oI Yuel (A =) I fohEM @l TEan
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- fFEm = Sifem =1 g &t /e aRafdd F LA S|

- TR & ST B HTHA F FH F a1 § S Hel-Ha
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- 2020-2030 T G sl HIT A ST § T 3= T AT
el (2 Iog ) HI AT g Tt & e faw |
TNfE § 7391 o1 STed TS Sl TR STehel el he Tehell ©
3R ufeeteh-Urgae areAfiia st et g |

- wHel, a1 B & 7 fafaiieto sga sravas § 59
T, Hesil, Tel, S4d, dice!, HYHFE T, HYEH 3THI,
TS e, 9 9 IRl ITe gefs fed Bie fram 1 o
sfeen-8-31feres, e, Frafia iR er=e fied fher |

- Y &S T YR @ § YSi o g i 9gd STewashal
¥ | zEfey SIORe Feey, d.d. . Ae § SaEsy, wiee =,
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TEI T Gehll TR S5 UG GITHd GHeE € |
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Ffg 1 1 foome o1a T 7 & T & O W T & T
TEATS T 7Y L T | 56 TH i foeE & fofw sseg T 1124,
TS 3765, o0 TH 1021 9 €1 o €9 90, T= €1 3059 & A1Q | gfd
T 60 fhairm =i STet o @ o feafa & e 12 52 i &
FIE S ST | STET qeh T4E B eI 1 Hrel HerhT 18 H.A4T. (7
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TEHT ATk & SITCH 518 ah (& T0T

SR 50% T 91. (SetehT, TRE, UTHAH, T, 1eh,
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a1

STEHIYRTA 75% .41 (TREAH, SerMA, ey, e,
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THhe & feama | 250 oftex art | fiete? fogsw =3 1 T 851 8§

STE1 TR STkl B STERIIE Fiakierhal Tl o1 &, et STEaeyH
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O
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T WRAAARATIT hi 3/4 TOHIRET 1 178 A= 1 250 ofte I
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faeet foeE & 30-35 o7 o5 fogs | R § 19 Sue=y
e el A qfea g Aafae
g i fooE afs fooer & yom 9w® o1 9 § o
STEHIGIEUA 200 U 9fd The vgelt f=r & qid uec &1 9
ST TS, SheTeh ! o SR ol FE0I @ ST 7 |
Y- HEA-eh aTc] &5 3 Sa1 10-15 IS 9 STy
T AN fRan T ® O Al § 39 ERYGAART & foeg
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SEEIIH i o Frefafed 3 § frdt T eraaarrTes i
ERIEAC BRI HISISERE IR
- FAHRY (i A1 oo A1 W@TEe A1 18T Wi A1 S faer
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O
- HORHTRIH (T, §ha-75 I TH TH-10) 75% .91 13
T I TS + 500 TH.<. Io3 Afsha shwen/ferafwrar =1 wereh
Tere foretE & 30 ¥ 35 feA ag
a0
- TRIFEEET (T gR) 10% 3.9 480 A =1 wiHEEHT
(I 9TeR) 400 TH-+200 UTH HeErEh qe1ed Ui Tehe fams &
30935 A

a0
- YiHeEET (ufeae) 5 ufae 2.5 400 fA.e. A ufd the
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TR Fiarerehdl ATl & # el S[ol (<SSt o Hehdl Uit aral)
TRUGER] & 0 ¥ THeded (Toae) a1 s
(ifaeh =1 Hoon o wige A1 Srafasr ) RersIgr (qoT gor a1 g
TeR) i1 SR FAwfEr &t 7 7 1 fosmg & 30-35 fa7 9
fogdm #L q0 THH TH T8 9% 2, 4-T A HeHeRTA
(T I HR&B-2SA (TEHET) 21 Uefruadiy st fawfie
TS T 1 fogehTa Y | SR TEREHT i fiert fegswa T &L |

g # el S TRudart (et 9 Hehdt i arer) fasiosst
AT Tferedt &30 # Fed (HeRHeRRM + HereRyH,
Eifaaa e uerd afed) &t 16 T A1 Ufd Tohe a1 Teaifed
(FISTEeTRI + SIS TR S TaTe Hfed dar fisron) &t
160 UM AE YA TS A IR (FAfSATHRT + HeHeRH,
TEHET) FY 160 TTH A U1 Uhs & fede § g 6 | & ©
T 517 &l § 718 & 915 o) o1 Heeh! i A ol o 3 @l §
et AT d TeeAifed 1 fossha T i |

g # Afg Rl o T AR FREehaT 3= & T A 36
e & yered & fore foeie & @i a1 9 379 9 U8 ST
(TR 86% TR QHQR ) T 60 T Hf TS i SThet A1
2 it fd Tehe Yudidieneii 30 S.41. & e =1 Yueideein 30 .41
1 2 T Ui Tehs & femme | 250 Tiet urt # fiyete foesh | st &
FHHIS T I g8 BRIAERART TR (TR ) 5% 3.9 400
.. = FASHET 15% Saed. . 160 UM A1 HehRITRRA 75%
T, S 13 U A 22 16 TTH A1 TEaATed 160 1 I Ufd ThHS i
WY IS & 30-35 fgA a1g 200 e U H fogwh@a i |

3STH § H forelt U TMeRTeTeR T 1 200-250 et T H
el SRR 9fd Tehs fosaa i |

aeR HIE § Sitsil T2 ST foreri 3 foeig | 20-25 fg7 og qen
T foRel § 30-35 T 1% Tgelt fH=m sTaed &1 |

E 1 Tt FoReml, S8 TS 3765, S50 TH 1124, T=g T
1021, ST ot S5 90 T TH F 3059 ! foISiE & THA 65 fehedmmd
I, 150 fohedum gowrese 71 50 fhefum €t T ot den 20
ToReIITH R 31T WIeTel Ui Tehs o feue 9 Sl | 59 Wg-91y
10 foraim/weng 5o Tethe sa-t & gl fagt 4 ficment, faems &
T T § g1 < | diert & i swaren 9 FAR el &
fere 40 fo.am. wfd Tohg © 1 S fore, S FTaveR & Y& | &g TS ot
1 O] o Afe SR 1 Rl & el feErE § 91 HeN % He § T
foreinm e wethe, 5 fRaimm gfen fiaement 200 e ot
HIcThY Ueh The 1 fogsha o < | 36 TR 15 feA o fa a g
THU fEgehTa ot | SIS BIIG i alTeh! 7Tl AN 9gel f=rE o 9o
T ST <AfeT | S 1 o ferw 25 o3, i qen St forei & feg
65 .. aften ufa wehe el afe Sim sifies el © r oM
SIS T T ST ST 9T Tged FHaE W STel 23R e omr g |
T U WS | TS ST o 91 TS ST LS |

S T GETifa T & grend : F91 o U8 9 o@rd & fag
I & o 9 AHAH <M, ST H et Y, SRR | 212, 18 & gl
Y T Ueh AT 3R goh 2 o, FahTar € | oS bt art o STeten]

3¢ FHeRTCT ST Tkl ¥ 1 91 o 9t Toreer siet ot § <) S ot
3R TS T O & SR Ok @ §, R R s e 9w S
3R 1= &3 sffet <l = § g@n of (3 9 et el HifE 9
o & T Steres =1 sifafe 2 7 a1 ere-2 S T (Th
T i fheiumd sist) B i &1 STAR & | Siist ST ST s[02
BEEICESIEE RIS EIRISUPDILEE (IR CIE T

e, He5Tg, Far, Jgdsh 9 i TSl & % 9ri §
He T SHART & HRO A § Hel-hal 9 9, T 9 gE@ 9
foem 20 ¥ 1 30 I F 5= & fore T e # T w1 e | o
T, A, =4, TR, afEn o At &g 31k S R 3Tedi R st
TF-75, o TH 393 el | STcATHeh R € H TUEH-3 S SHER
Tar 13 foretnm ufd Tehe 1 R 9 @e & 919 et IR € 9 foemg
3 | AT &1 H Hrean I el foh T v oR-1 i femmg i |
<iHeh 9 S

TR I Heh o I o oI, fesTT o Woh TS get 100 feraimmd
ot = 150 Th.&f. FeRarEdwig 20 $.4t. 211 500 fh.&f. S 50 2.
HT. | IR e | TATE H IHT FHETh el 5 T Hidt oATY, Tl /)
T & R foge a9 3131 aie e difes garg &2 sfist ol o S |
TH TRE TS T S b1 ¥ TR G < 71 37Tl fe =i |

Sl

o) AT 91 wEe Tedt W ST § e Hiee &) YgTer
I IO Y B I § | Uk UohS o T 45 fehetums siist o st
I AR H 18-20 F. . I T W IR A1 4 fafyy F 9 | I
st TS e H foeiE & 40-45 <7 a1€ vget it o | fosmg &
HHY 26 Tohedtam I, 75 fReiim ot wEse 791 10 fhalim
R 3T TIeTeT STel | guX Hehe ol GRT Y, farei e |

ST H TEeT YT ORI HHE ATSSIS hi ST /AT (26 foRetm
Ifea) eret | Afg St ot uftdi W ST i S A e <
31 Yemem o & forg g § =@ e (-4 &) =it #
IEEEICETdl

oo | UBel SN o1 SYRR e a1 Sifafed 2 M 9fa
feReirom &S § @ STER &L |

S <Hes | 999 & fag 100 fheimm sis =61 foeiE 9 Tt
e 98t 600 1. 70, FARAEARI 20 .6 | ITATRE L1 A1f6T |
AT U THETeR et 12.5 fie) =iet o |

T vgett foerE o o1e Tk A1 S IR el ht Telrs e | Afe Tar
T Geh ql 200-250 T T H 400 U 2, 4-<F (e dree) wfa
TehS h1 HicTehd e &1 ot & 40 fa o fogama S 4 =e =it
o] WA T8 B ST & A1 SIS Uit oot ©RAdaR o =11 fag
T 20 G §.91./%. T 8 UH + 200 Tireft. faafaa ward =1 2, 4
€ oErEa 58 UH WA 500 fHel. WM WHIE 40 1.Uw.
(PRHTSIH-3AEA) 20U Ui ThS T 200 T T H SieTeh?
oI & 40-45 fe71 a1 fogaa &Y | =G Sfd & BRUTAR! (FHht,
STt 518 o @S =) @ =10 o Tforaa 5 3.4 (forrmere)
400 .. Ui Tehe i 200 Tlier T et fo=TE & 40-45 &7 ag
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e | Tafyd Eaqari (Hedt 9 =gl U=t a1t & fa=mr & fag
TfoRTare 5 3.5, 400 TH.EH. o |19 STl 20 UiomTd .91,/ T 8 T
+200 fh.&f. Faafaar uerd =1 2, 4-<t 39EA 58 TH.UE. 500 fH.&f. =
THRIFET 40 E1.TE. 20 UTH 9fd TS ahl 200 e art | faetrent fosTg
% 40-45 feA o fogswm@ i |

AT
T H AETIRATIR A T F I8! Tah T <A1 =18 | =4
w1 afedll WA s T o Feal @ < O §He =fet foh = &
T H e o1 e § | s8fae 39 fH § s fose § aeat 10 fo.
1. TS Gothe 31avy Sie =nfen | i@ == 4. 1 1 fafaa &=
T femrer & 7eg ae ot S ST Hehal © 1 wfi-heft well B
quet g fei H Heit 3 afal o7fE TX STehHo S St ¥ 1 37d: T6eh
o & fere 200 &0, TFGREIEE 36 TE.TA. A1 400 0.
foraerRiE 25 3.4 . w100 AR U H e ufd ters foss |
e : fRam ¥ oY ® R o1 gada qen Uit ¥ & o &t
S, fagt—art st whero wEmeren | S R e e 8§,
AT | B Fehdl § SATIehT IHT S o T Stk 21 3Tk = &

A I foeae TE AT |

AARET, IEl 9 =

TEH & T TEETE § QI b1 Ueh! g8 e i heTs i ae
T R ST TS TRAT o 1 1 B bl HelH & SAd H I < | IS
TG g T & et i & foheRi <1 T el U S @ 9% 5
1 T T BRI E | 3T FeTT Tk foremumy fSiss Tewe, 5 framm
AT 1 200 T T H FHATRT T Tohe Foa W f5gha &:1 |
Tl W e Hhicl aTell START 9 18T & o 600 T SEaH
TH-45 i 250-300 T I H =it s-1en Ufd Tehs fogeh | faes
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R T | ufd The T | T & fag s gethe 160 fh.am.
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fooE ARt T |
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TR & T8 T Y T B I ¢ | AfE SHbT STHH ST 10%
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! TR T 9 Tl & 1 91T & e S 1 Wi W haet 250 9
400 Ta.<f1. Fenforam 50 .41 =1 fogwe 10 faq & TR W iR
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e urt # fHetre ufd tehe fogsa a1 | 3 feesw gtk gt
SN &% A feed & L ae g fegwE 15 fiA & T ™
T | AT 1@ 39 S i Uk o & foTu garE o1 fogea i
it et gag W oft STava i |

5 511 H Sl & a1 7T (S@ST) TN 1 Yeh 9 &L ETel Bl §
a8 foeg & 45-50 faq a1 65-70 feq & &g Frel=ifeH
fogshta 0.1 9fa9Td (200 UM TATE/200 T IMT) HITHA R |

T[T

T T HEA-FHA § T ATt foh&Hl S Thelg hieh TS oMU |
Y TR arelt fht ol ITel | s & foe waet § 999 -1ma )
T TG TR | e T U W gifard @l 9 T hi helE o |
T Tl § Hig I FEAT S |

HHIYd, TSNS o Jgdsh fSall § Thal hig &1 TS agdt
ST T | IS FEe i TS el hi IR o=t g8 gradi o gai
FHISTATS | TH A bl HIG T |

S F oA
T 1 HHA 1 B =R & T g LA & IS T A |
T[T 1 1 TR I S | i H 20-25 fEA & TR W wHA
%1 UM S ¥E | 2T TR g W 13 foR.am. 9fen s § sgan
Sleh fHet ST |

AT

TR i 3-1d fored & gRamon oeR 1, 9o o fEn | 99 &t
! ToreTE 30 |18 o 92 e doh i ohd & | 39 feTT 18 9 20
foreim TS Ufd Tohe STl | HEX ohf Iedil ToIsiTs oh! IEa & +ff 15
T i@ a=n 100 foh. 1. YEESE Ui The 31evd fea
T | AT GUURERS ey 9 2 01 IRA1 a2 G HEhe i ST
stehen 35 fohcimm Shud. & o & = fegad w1 T |
TESIToR™ 1 21T TFIET A et | Wdtett 594 § 10 fwam. 5
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T ! I A & AT TR | TG § i fawE @
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TS foreri 1 WA B o qen foemg 9 vt 2.5 U Ui 91 e
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TG T ! TTE TS bl SEHTA hY | TE | ForeTE 39 TR o qem
TEaTe | off St S Hehell T 1 30 B F Sl bl 3 H 3TfHeh qHY
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et
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Earthworms - Role in Soil Fertility

= N. K. Goyal, Sandeep Rawal and Aradhana Bali
Krishi Vigyan Kendra Damla,Yamunanagar
CCS Haryana Agricultural University, Hisar

Earthworms are the best known and perhaps the most important
animals thatlive in soil. Aristole called them the intestines of the earth.
Earthworms are sometimes known as 'ecosystem engineers'
because they significantly modify the physical, chemical and
biological properties of the soil profile. Earthworms play a major role
in soil nutrient dynamics by altering the soil physical, chemical and
biological properties. They affect nutrient cycling by modifying soil
porosity and aggregates structure, changing the distribution and
rates of decomposition of plant litter and altering the composition,
biomass and activity of soil microbial communities. Earthworms have
been shown to improve soil structure (increasing stability and
reducing runoff), mineralize and stabilize organic matter, increase
nutrient availability and even affect plant health by inducing the
production of hormone-like substances. But by far their most well-
established benefit to crop production is through their impact on
nutrients availability.

Earthworm Benefits : Earthworms play a major role in soil nutrient
dynamics by altering the soil physical, chemical and biological
properties. Their casts, burrows and associated middens constitute a
very favourable micro-environment for microbial activity. They affect
nutrient cycling by modifying soil porosity and aggregates structure,
changing the distribution and rates of decomposition of plant litter and
altering the composition, biomass and activity of soil microbial
communities. More specifically, the activity of earthworms is
important to the agriculturistin four respects, in that they:

QO Improve soil structure

O Mixandtill the soil

O Aidin humus formation

O Increase the availability of plant nutrients

1. Decomposition and Soil Organic Matter : Earthworms play an
important role in breaking down dead organic matter in a process
known as decomposition. Decomposition releases nutrients locked
up in dead plants and animals and makes them available for use by
living plants. Earthworms do this by eating organic matter and
breaking it down into smaller pieces allowing bacteria and fungi to
feed on it and release the nutrients. Another contribution of
earthworms in the soil is that they will help to break all the large
organic materials within the soils or organic matrials that you put into
the soil into the state where the nutrients from the organic matter are
easily available to the plants.

Earthworms are one of the major decomposers of organic
matter. They get their nutrition from microorganisms that live on
organic matter and in soil material. When they move through the soil
eating, earthworms form tubular channels or burrows. Earthworm
burrows increase soil porosity which increases the amount of air and
water that getinto the soil. Increased porosity also lowers bulk density
and increases root development. Earthworm excrement or casts
increase soil fertility because it contains nitrogen, phosphorus,
potassium and magnesium. Earthworm casts also contain
microorganisms which increase in abundance as organic matter is
digested in their intestines. The cycling of nutrients from organic
matter and the increase in microorganisms facilitates plant growth.

Earthworm casts along with binding agents released by earthworms
alsoimprove soil structure and increase aggregate stability.

2. Bacteria and Fungi : Earthworms have a positive effect on
bacteria and fungi in soils. Where earthworms are present there are
more bacteria and fungi and they are more active. This is important as
bacteria and fungi are key in releasing nutrients from organic matter
and making them available to plants. Earthworms activity in the soil
can also increase the beneficial microorganisms activity in the soils.
Beneficial microorganisms are very important in soil for
decomposing of the organic materials that will eventually supply the
nutrients to the plants. The microorganisms activity is increased
through the abundance of oxygen and humidity available in the soil by
the earthworms activity. Beneficial microorganisms can also reduce
the attack of some of pests and plant diseases to the plants.

3. Soil Nutrient Availability : Earthworms feed on dead roots,
leaves and grasses, soil and other debris. They digest these
materials and re-introduce them into the soil in their casts. Their casts
are rich in soil nutrients and readily available for plants use. The
bodies of worms decompose rapidly when they die and increases the
nitrogen content of the soil. Worms casts are rich in phosphorus
contributing about 4 times the content in the surface soil. Their
feeding activity also helps to bring to the top leached soil nutrients and
make them available for plants use. Nutrients like phosphorus and
nitrogen become more readily available to plants after digestion by
earthworms and being excreted in earthworm casts. Scientists have
measured up to five fold increases in nitrogen availability in
earthworm casts compared to undigested soil. Earthworms also take
nutrients down through the soail profile, bringing them into closer
contact with plantroots.

4, Water and Air Movement : Earthworms burrow through the soil
and create channels which help in air and water movement in the soil.
Soils with earthworms have improved drainage than those without
earthworms. Worms population is high in no-till soils and therefore
have about 6 times greater water infiltration than cultivated soils.
Earthworm burrows alter the physical structure of the soil. They open
up small spaces, known as pores, within the soil. When earthworms
are introduced to soils devoid of them, their burrowing can lead to
increase in water infiltration rates of upto 10 times the original
amount. This brings water and soluble nutrients down to plant roots.
Burrowing also improves soil aeration (important for both plants and
other organisms living in the soil) and enhances plant root
penetration. In addition to increasing soil porosity and aeration, this
activity also improves soil drainage and water penetration while
eliminating hardpan conditions.

5. Soil Structure : Earthworms are one of the major decomposers
of organic matter. They get their nutrition from microorganisms that
live on organic matter and in soil material. When they move through
the soil eating, earthworms form tubular channels or burrows. These
burrows can persist for a long time in the soil. Earthworm burrows
increase soil porosity which increases the amount of air and water
that get into the soil. Increased porosity also lowers bulk density and
increases root development. Earthworm excrement or casts increase
soil fertility because it contains nitrogen, phosphorus, potassium and
magnesium.. Earthworm casts along with binding agents released by
earthworms also improve soil structure and increase aggregate
stability. The casts of earthworms are able to bind sail particles
together into aggregates. These aggregates are able to store
moisture without dispersing. Moreover, according to research, the
casts of earthworm can rebuild top soil. (to be continue page 31)
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Roll of Vegetables in Human Health

*= V. P. 8. Panghal, Sandeep Bhakar' and Jagat Malik’
Department of Vegetable Science
CCS Haryana Agricultural University, Hisar

The importance of fruits and vegetables in human nutrition is now
well known all over the world. Vegetables are rich and comparatively
cheaper source of seven basic constituents of human food, i.e.,
carbohydrates, fats, proteins, vitamins, minerals, fibres, and water;
their consumption in sufficient quantities provides taste, palatability,
fair amount of fibres and increase appetite. Besides, they provide
many specific chemical substances, which are essential for growth,
reproduction and for maintenance of good health and also beneficial
in protecting against some degenerative diseases.

Vegetables play a pivotal role in the human diet and are essential
for a balance diet. Vegetables are important for neutralizing the acids
produced during digestion of proteineous foods, like meat, cheese,
eggs, fats, etc. They supply carbohydrates, fats, proteins, vitamins
and mineral elements, which are essentially required by our body for
its proper maintenance.

Source of Minerals : At least ten mineral elements, i.e., calcium,
iron, phosphorus, sodium, potassium, magnesium, sulphur, chlorine,
iodine, and fluorine are needed for proper growth and development of
the human body. Out of these, calcium, iron, and phosphorus are
required in large quantities and these are not present in sufficient
amount in other food articles except vegetables. The important
mineral elements are found essential in the following ways :

Calcium : Calcium is needed for healthy bones and for resistance to
infections. In its absence, children suffer from rickets, pigeon chest,
irritability, blood clotting, retarded growth and teeth become bad.
Beans, cole crops, carrot, lettuce, onion, spinach, peas, and
tomatoes supply calcium. Green leafy vegetables also supply a good
amount of calcium.

Iron : Iron is essential metal in haemoglobin of the red blood cells and
also important in the energy transfer system in respiration. Itis a best
carrier of oxygen in the body. Its deficiency causes anaemia, spoon
shaped nails, frequent exhausting (fatigue) and pale skin, eyes and
mouth/face. Green leaves can easily cure nutritional anaemia. Most
of the iron can be obtained from green leafy vegetables. It can also be
obtained from spinach, lettuce, cabbage, peas, beans, and tomatoes.
Phosphorus : It is essential for all active tissues of the body, as it is
required for cell multiplication of both bones and soft tissues. It plays
an important role in the oxidation of carbohydrates, which liberate
energy and it is found in potato, carrot, tomato, cucumber, spinach,
cauliflower and lettuce.

Sodium, Potassium and Chlorine : These elements are part of the
system of blood and tissues of the body and necessary in maintaining
the osmotic balance of the body fluids.

Magnesium : It is important for blood and skeleton system and plays
a significant role in post-menopausal osteoporosis because it is
involved in the regulation of calcium metabolism, in the synthesis of
vitamin D and in maintaining integrity of bones.

Sulphur : It is an element in proteins and plays an active role in
enzyme system.

'SNAITTE, CCSHAU, Hisar
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lodine : It is necessary for thyroid activity. Its deficiency in the body
causes goitre.
Copper : Itis necessary for tyrosinase activity. Its deficiency in body
impairs iron metabolism, causing anaemia and bone loss.
Zinc : ltis a component of at least eight-enzyme system. Itis involved
in bone metabolism and maintains memory.
Cobalt: Itis necessary for B,, activity.
Molybdenum : It is a metal ion 10 an enzyme named xanthine-
oxidase.
Manganese : Itis a co-factorin many enzymatic reactions.
Fluorine : It prevents dental decay; excess causes loss of lustre and
roughness of teeth and bone disorders.
Selenium : Selenium is needed for proper growth and reproduction
and is found critical to keep the thyroid active and function properly.
Also, itis a powerful antioxidant that protects the cells from oxidation
by-products known as peroxides. It is necessary for proper vitamin E
function required glutathione per-oxidase activity. Selenium helps in
fighting cardiovascular disease.
Chromium : It is involved in glucose and energy transformations.
Most of the leafy vegetables particularly crucifers and root crops are
rich and cheap sources of mineral elements.
Source of Vitamins : The following vitamins are more or less present
in one or other vegetables. There are two types of vitamins, i.e., water
and fat-soluble. Vitamins A, D, E, and K are fat-soluble and vitamin
B1, B2, B6, B12, and vitamin C are water-soluble. The body stores
only the vitamins soluble in fat and utilizes them as per its
requirement; however, the body does not store water- soluble
vitamins in significantamount.
Vitamin-A : Itis essential for growth and reproduction, vision in dim
light and also essential for resistance against infections in respiratory
and digestive systems. Its deficiency causes the following disorders :
> Night blindness and sore eyes (inability to see In twilight;
sensitive to bright due to softening of the cornea)
> Susceptibility to infections of respiratory and digestive systems
> Formation of stones in kidney and gall bladder
> Dryness, pimpling, roughness of skin due to development of
epithelial cells
> Retardation of children growth
Alpha and beta-carotenes are precursors of vitamin-A and found
in green vegetables, like spinach, fenugreek, green onion, green
chilli, cabbage, lettuce, and in carrot, peas, turnip, beets, tomato and
sweet potato.
Vitamin-B or B, (Thiamin) : It is a co-factor in carbohydrates
metabolism. The lack of this vitamin prevents normal metabolism of
pyruvic acid in the respiratory cycle. Pyruvic acid is an intermediate
compound in carbohydrates metabolism. The brain and nerve cells
derive their energy mainly from carbohydrates and are, therefore first
to be affected by B1 deficiency. Its deficiency causes :
Beriberi disease (dropsy)
> Loss of appetite
> Lossofbodyweight
> Fallinbody temperature
It is essential for growth and reproduction and can be obtained
from vegetables, like lettuce, cabbage, green pepper, carrot and
onion.
Vitamin B, or G (Riboflavin) : This vitamin is necessary for energy
production in the cells. It is part of the enzyme system in the
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conservation of foods to chemical energy. Leafy vegetables are
considered high in riboflavin. Other vegetables are considered low in
this vitamin. Its deficiency causes sore mouth, pellagra (cracking of
skin), alopecia (falling of hair), loss of appetite and weight.

Vitamin B, (Pyridoxine) : This vitamin is needed for normal
metabolism of tryptophane to nicotinic acid and has a role in
metabolism in nervous tissues and also in anemia. Meats, bran and
leafy vegetables are highin this vitamin.

Vitamin B,, (Cyano-cobalamine): It is important in anemia
prevention. The blood forming tissues of the bone marrow and the
gastro-intestinal tract are affected the lack of this vitamin. Itis found in
animal products and also produced by the normal flora of intestinal
tract. Plants do not contain this vitamin.

Vitamin C (Ascorbic acid) : Its deficiency causes:

Unhealthy gums, tooth decay (gum's bleeding)

Scurvy disease (blood disease) in children and adults
Poorwound healing and connective tissue formation

Increase disease susceptibility (infection as common cold)

Loss of energy, fatigue, anaemia

Enlargementand damage to heart muscles

Green vegetables like fenugreek, beet leaf, lettuce, cabbage,
green pepper, peas, and other green vegetables contain appreciable
quantity of vitamin C. Raw or boiled vegetables are better sources of
vitamin C than roasted and fried ones because cooking destroys a
part of this vitamin. Tomatoes, which can be consumed daily in
sufficient quantities, furnish sufficient supply of vitamin C to meet the
body requirement successfully. Synthetic ascorbic acid can also be
added as afood supplement.

Vitamin D: Itis helpful in calcification of bones by proper utilization of
Ca and P salts in the body. A good supply of vitamin 0 is essential for
proper bones formation and their strength. This vitamin acts as anti-
rickets, and it is principally obtained from animal sources. Cereals,
fruits and vegetables contains no vitamin D. 7-dehydro cholesterol in
the skin is converted to vitamin D3 by exposure to ultra-violet light.
Ergo-sterol, which is present in plants, is converted to vitamin D2 by
exposure of skin to ultra- violetlight.

Vitamin-E: This vitamin acts as an antioxidant and preserves easily
oxidise-able vitamins and unsaturated fatty acids. It is essential for
normal reproduction and called anti-sterility vitamin. It promotes
fertility and its deficiency affects first the reproductive mechanism.
The richer source of this vitamin is the fats of vegetable origin principally
in the seeds and oils of corn, soybean, peanut, coconut and cotton. Itis
alsofound in leafy vegetables, like cabbage, lettuce, etc.

Vitamin-K (Phylloquinone or Dihydro-phylloquinone) : This
vitamin is important in coagulation (clotting) of blood and is present in
fresh dark green vegetables such as kale and spinach. Foods of
animal sources are poor for this vitamin unless they have undergone
bacterial decomposition. E. coli- that synthesizes this vitamin is the
normal flora in digestive tract.

Source of Carbohydrates : Vegetables particularly, potato, sweet
potato, peas and dried seed of beans make significant contribution as
a source of calorie (energy food). In plants the main carbohydrates of
nutritional importance are starch and sugars largely sucrose, glucose
and fructose. Succulent roots, bulbs, and tubers are rich source of
carbohydrates and contain C, Hand O in proportion of C (H,0).
Source of Roughage : Dietary fibres have an ultimate effect in
controlling blood pressure and reduce chance of a person having
heart attack, thus, for over all improvement of lipid metabolism and
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reducing risk of atherosclerosis in persons with hypertension
inclusion of more food fibre in diet is recommended. Low fibre diet of
industrialized societies is a causative factor for constipation, obesity,
haemorrhoids, cardiovascular disease, diabetes, etc.

Food fibres, by controlling metabolic rates of lipid and sugar
control body weight and can also help in reducing the body weight.
These help in maintaining water and electrolytic balance in the
intestines, ensuring smooth bowel movement and in preventing both
diarrhoea and constipations. Fibre also acts as an antioxidant
preventing many infections and slowing down the aging process.
Corn and wheat bran are also known to contain oil rich in vitamin D,
precursor of phyto-steroids antioxidants (vitamin-E) and to have
cholesterol lowering property.

Vegetables provide roughage, which aids in digestion and
prevents constipation. Most vegetables particularly the leafy ones,
such as spinach, lettuce, cabbage and various Indian sags are
characterized by high water content and high percentage of cellulose
or fibres thus, by eating green vegetable we eat cellulose and
chlorophyll, which help in digestion also.

Source of Protein : Peas and beans are the important source of
vegetable protein which is digested in the intestinal track and broken
down into amino acids. By proper selection and combination of plant
protein, it is possible to obtain the necessary supply of amino acids
required by human body. Essential amino acids are those to which
the human body cannot synthesize itself and are obtained from plant
and animal proteins. The main function of protein is to serve as the
building blocks of the body cells. They are part of enzymes necessary
to carry out the body function.

Source of Alkali : Chemically human body tissues are alkaline in
nature and it is essential to maintain proper alkaline reserve in the
body for good health. Vegetables are basically alkaline in nature and
supply enough alkali to counteract the harmful action of proteineous
foods such as meat, egg, cheese and fats which disturb the alkali
body reserve.

Source of Milk : Vegetable plants can yield milk; thus, can also be
used for the manufacturing of milk. Pea pods, outer cabbage leaves
and soybean are being employed for this purpose. ®

(From page 29)

In favourable conditions, they can bring up about 50 t/ha

annually, enough to form a layer 5 mm deep.
6. Soil Productivity : Beneficial effects of earthworms on plant
growth may be due to increased nutrient and water availability,
improved soil structure, simulation of micro organisms or formation of
microbial products the enhance plant growth, or possibly through
direct production of plant growth promoting substances. Worms
break down residue and release essential soil nutrients. Their casts
bind loose soil particles and increase water retention. Their activities
create spaces that allow water and air movement. Altogether, these
factors add up to make the soil more productive.

Sustainable agriculture means the production of food from plants
or animals using different agricultural techniques that protect
communities, the environment, and animal welfare. The extensive
use of chemical pesticides and fertilizers to boost crop yields may
have resulted in good yields and productivity, but it has caused the
efficiency of the soil to deteriorate throughout the world day-by-day.
This modern agricultural practice has caused a steep fall in the
biodiversity (above and below the ground). ®
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