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AR I 8,427.00 19,735
E/\—)L i 6,345.52 19,884
GO% 55— kil 3,549.38 31,578
ITA4N - TSToam 3,161.00 22,410
N D T 2,389.48 25,696
AN 1,037.26 9,895
INV) XS 853.81 24,912
HILF 32 FM 651.45 13,550
FryT4—RXHILM 644.83 15,371
ZDih 2,858.08 13,972
ER N 43,769.57 20,515

(HFr) Agricultural Statistics at a Glance 2016

(3) RBWERFICH E 2 BEHBIL

AV ROREEHRBLITREE L TEELZENATWD b0, BRSSO Dk, &)
DOEIGITHIMLTIY | Tha Y4720 IZEHINDEH 1951 D 0.25kW/ha 25 2001 41
1% 1.35kW/ha &9 5 f5IZHINL TV 5,

100% = 1.6
90% I 1.4 FE
80% -

1.2
70% -+—
60% — 1 HeA
50% - 0.8
40% 0.6 RE
30% -+

0.4
20% -+
10% L 0_2—0—1haé'|7‘:'d(:

6 | -
FERAEINDE
0% T T T T T 0 jJ(kW/ha)
1951 1961 1971 1981 1991 2001

B 1-5 BIARICEH LS. EHDBNEG L thaYf-YICHERAINIBEHDOHRE
(HHPF) Status of Farm Mechanization in India



(1,000ER L-UEH)
400
350 =

300 —
250 —
200 —

s i bR

100 —

: it
0 --

1hall T  1-2ha 2-4ha 4-10ha  10hakl t

BESAH nkSU4—

1-6 $5A8. FSV2—DFMAELERHRE
(HPFT) Agricultural Statistics at a Glance 2013

RO NIL, 1960 FEROFKOEMOER LR o1, A2 FORERENTH H /1
YO T, NTFTFM, T E e TTTF AN TRBEATEY, 205y, BEEE
PEIEE V. L2rL, 1,000 RE N7 0 3MRA 2 REMR O V1540 Tld, 4-10ha, 10ha LA
FoORMERT HRBMERE (2RO 33%) BEL EZRAET DL 2> TND, FEHIHK
IZBWTIE, 2-4ha ZRETDEEDN 24% T—KZ <, 10ha DL EE2RAET D REIILED
11%TH 5,

@) FHARRLES LR

A FARBELEEEEEMEICLD L. A FTRY - — DL EAFENEE F
I CHEER 10% T LA LTEY, REREOMEL 2> TS, RECKITLIV—I— (¥
YA EWY OTDOFEHTBHELEL) OE&LFERIC EF L TR, HEILAELEE
R CEERE LORESRMEE 2> T D,

AFEEMNGHIRD /N T TN T, BINTOREMNFE FR2Y v H A BIE S
B LHFEEF) ORI ELREIZ > TETEY, Lo EAN— N T v &L -
T T a MG OFEHTEFE AT AN TE 2, LML, 2005 FIZHNL L2 EFEENTE
FIRIETE (NREGA: National Rural Employment Guarantee Act ) (2K 0, EAN—/LNOD >
Zv s TITTF 2T EARTE, BIEEORMANER L, MM ~O HBR I H# 1D 237
MR, WYX T TIZE N VINRL T » Zv - T 572 200 b OFE G7#hE 0%
FATUTS HICHEEE > TETEY . BRI EFMMTH D,

G EN — A N LI AR BRI N OA 1 AN 4[] 100 A% ERICEM L.
TARTHFHCEMEEE~DO T LB XM ESE LI O FELEOBEHITFZE, 7R E N E
iR L 720 0 2006 FEH 5 2010 4E DB IXAER] 4,000 /5 Rs O THEISHER S 7208, 2014 21X
FENKIEIZHIB S 3,000 E Rs AT & 72072,
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THEARRDBER E 72> TWD B TORRFEREL LTI, BFE FIT/NE) s
HIZVBRT 2MEEMO I B, ANFEET LY A EREEZOOTLEL S L5
EPRBEEAEAICH D ETH D, ZhiE, XYy TINCB W T, A TOAEERDORD
WCHENRDZ LR 2, A FEEA~DRE CLENRTEA THGIREH 2 &0+ EK
LRV ZDBLDEEZLND,

R 15 NUCHYIHBRERBENESDHER (B :Rs/H)

- 2009 £ NREGA LLEIT (2005 )
Bk ZE B =4
BX 150.0 70.0 80.0 50.0
BELUSN 150.0 70.0 100.0 60.0
B 160.0 105.0
BRBiTE 300.0 200.0
BET 350.0 250.0
BEXE 2009 £ NREGA LRI (2005 £)
(2353 112.5 82.0
HiEZ 142.0 80.0
INZUNFE 113.0 72.5
O A Ui 110.0 75.0

(H ) Impact of NREGA on Wage Rates, Food Security and Rural Urban Migration in Punjab
F) D A ETREFTEEOREIFZGVA, BHFAELY 200~250Rs BELEEZX 5N D,

Q@ EXZEEOREENE. BR NRBREL) BLWEHE

(1) A v FeLBEHE

BUE, 25 12 RS o FFHENC I © 72 JBEBOR PNEITH TH D | 2T 5,480 & Rs DB
I k0 FEEEfER O, MBI 0GB, FMOZEL, BRZERESE OIS
TIvar7IreE LTHEIENTWS, £/, v/ aRFEOFEEAMEE U TEELED
BRBETONTEY ., EFARLEEEIC OB Lo, BECEW e &S M
VEM)~ERHA 95 = L3P b T D,

® 1-6 F12 x5 MEFHE (BELM)

BEOEEMEMLE BICEE. BE. FEDEH)

BRERBOLOAIL, #$5AH., BER. DERSORERIBAZIET 2HBLSONLR
FFEBOMIGEENDRR b= FDFREE

BHOHFORED YT —EXDFEE

F/NRIED B BEEE E DL

(B AURETEEERIE 12 X 5 AEEHHE]




() TV x TN BEHE

20130 [P ZTINEEBOR ) 12 XU, FREFFOHE 12 R 5 » F5tEICH] > 7 &
HECRIZHE T O BEE L AR, 2 X L/NROAEEITR -T2/ ¥ x 7IND BAEY O
EEREL O Px TN ORBEDIZED DK - ZOEIGIE 80%) . LY ML
W (X A ETEED) CEMOLFELHEOCT LA AMELE LTS (FRORWIT
INBUMEZJRDPTE)

HRAT, ARE DRI ORI PEHERN—R) A5 & 30 4FAT (1983 4) (20
TH, K- ZOFEGIIEEDMD 38%TH Y (2013 F1L30%) . /Sy ZINTE T 5 EIE
MOSFEILITEHETH D,

%wmz 0 RfEE TO
ot a3 ﬁi’.%" e

Bt 2%
5%

DT M
EEMER
(2013)

EEMER
(2013)

B 1-7 Ao Pv TMISH T EBEMOBR L LFEICE T 5 BIFMDER DO LB
(HFF) Agriculture Policy for Punjab, March 2013, 2013 4 E R EMEHET (BMKES)

(3) BEBBACETHE

A ¥ REEEER R FREATT (Ministry of Agriculture and Farmers Welfare, Department of
Agriculture, Cooperation and Farmers Welfare) (323 LHEED 72 D12, O2ZERMIE A K
U@%%%W%L@tw®ﬁ@\7%/xbv~ya/%m_%éﬁ%$%%lbfwéo
W2 2 AR 0 R EERRA L B U 72 SRR O MBI T D & B0,

® 1-71 BEHENMBXZH (B4131)1,000 75 Rs
FHE 2016-2017 (32 H4) 2017-2018 (F48)
National Mission on Sustainable Agriculture 880 1,226
National Mission on Horticulture (NMH) 1,493.07 2,320.00
Agriculture Extension 590.46 912.00
Agriculture Mechanisation 366.93 550.00
Rashtriya Krishi Vikas Yojana (RKVY) 3892.01 4,750.00

(HPFr) 4 > FBA#%%4 Union Budget, Expenditure Budget



Flo, Ny TMEZERICBO TS RERBIEA IR O 6Ber AN TED , 2014
EOTH 825 Rs.D 9 B 4,300 J7 Re. 23R 2EMMIE AT D 4iiBh& L LTHIV B THA
Too MBEHIEIILUTRO LB, BEBMBAICEL, 1 84720 Ofbiesr BRE L,
IR RO —EREMPHEICL > THS ZENTE 5,

& 1-8 Ry r ITHREMMBAIZRSHBISHE

lEHEYD
No. B WEE LR XEOA T a3y
(Rs.)

1 >4 4 — (20HP LLTF) 3078 aR LD 25%., /MRE - T - KERRIC
DVTIZTR D 35%

2 S5 AH (8HP R 105 OR MO 40%. /MRE - FH - TEERIC
DNTIEaR D 50%

3 #HS5AH (8HP LIL) 15A ORX MDD 40%. /MRE - T - TEERIC
DVTIEaR D 50%

4 20HP LTD RS9 52—, 3A OR MO 40%. /MRE - T - TEERIC
HOAK (T B, #1E. DWTIETR FD 50%
BRERHAEERW)

5 BIE. HEfT. MIERY . UNFE 378 OR MO 40%. /MRE - T - TEERIC
AEERR DWTIETR D 50%

6 TSRAFYIIILFLA 75 ORX RD 40%. /NEKE - FBH - EHEERIC
r— DNTIEIR D 50%

7 BEXE=RAEEEN 25A OR MO 40%. /MRE - T - TEERIC

DNTIEaR D 50%

(A Noov THEER

@ EEEZHEORRIFICH TS ODA EXDEH ST RUM FF—D 2
(1) BERMH ODA &IT7EH]

BT D ODA FEOJATHEMIE LT, 2011 NGBS TWE~T ¥ -
FIF L aMKGHE T 0 2 RO v —F ¥ LT T F o 2 MVEM SR b~ o
T MRBETFTOND, WTHLh . K ERLUSNOIEY O A FESLR K OVEFEZN R O 1 (G
BIEOER) ZHHE LD THD,



& 1-9 REXH 0DA L£1TEH

I5H kS

ZH4 ITA4Y - TSTVaAMKEEETIOS Y + [FEigHTaS oo K]
2 2011 £ 6 A 12 H~2016E 6 A 11 H

Nk VA =E MP MEREBUEERERRUS Y INLTI—IL - RIL—BERE

(ONKVV)IZK Y MREBEREERFZRME E LE-XEFHEFMINERT S,

Jolzy LEE

MNRBEERERICHE L - XERERTARSEBEIND,

EEBE 1. MABRERBRRO-ODOREHERMBEICET 2AHEE
2. IBEEEEMORR
3. RAEEEEHEMOMRE
4. BE. BRICHRUVBERTORE
5. % - B S-EREFOEKRIE. EEDOEEE
AIVE—N—F | RT4Y - TSTVaMEER
HH kS
=4 EX—FxIL- TSTLaMEMEBHRILELETOD Y +
(FERMXZE-—MWTE O]
A 2011 £3 A 7H~20165%3 A6 H
FHRIEE xR iz 5 | (Kangra,Una,Hamirpur,Bilaspur & U Mandi) D E#EIZEH LY

T, [UREHDBAICEIIEYEHRAELHESTN D,

Jalzy FEE

HP MEFEXB (DOA) A'. 7O btk 5 B) THEYMS
WAL ZHET H-ODEHE MKEEEIND,

EXBE

1. EMZHILHEEDT-6OD DOA ODEXHEETFE EEmEEHODRA L
*iE

2. EISHRILHEED-ODEEEREICHITI=HE L X T LBKHE

3. BIRERERBE DT REMMFRLXE

4, /Oy MRIZCEITAEFZELC-SHRIEHETTILEE

hooR—— K

EX—F vl TSTaMEXR (DOA)

(2) #g5h B —DBERE

TV T BHSEERAT

(ADB) M OVMERSRITIX, Hiiith 2B U7 7V BV R A, RHIEa—

NRF=— T 7R AREIE ST 0 V=S FEEHE LTS,

NP THICE

SWTCIE, AT U FBIRNR AP TMBUFE I L, NY 2 —F = —

UHESIR DL T Y 27 A 2014 FEICERIEL TS, BIRIICIZ, AFEECRBITILI ATV

X —,3— kK (C/P)

LR BTV TEZERZE T @ Center of Excellence (B K7s & &

PEFHEERRR, DUT. COE LWE) 12T HYBUFL D EMZEBIRIE S, ¥ v A EDHK
FECIE D BANTHRE 21T > T D,
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(2) E& - REAZELHGE - BOBE
& 1-10 TPH179 (2014 FERMLTETHER) &1 ¥ FHEBORR v H 1L

ITPH179 (€ > FiE#R) TPH55 (A > F4E#R) I

FEET TPH179 (B ZAR{L#kR)
EE ] FM., 8K, EIRK I%ﬂ BERX. EIRX FMA. E5I1X, ERAX
Epos 5,700mm 5,700mm 6,540mm
218 2,500mm 2,500mm 2,500mm
5 2,900mm 2,900mm 3,100mm
E= 5,600kg 5,000kg 2,810kg
I Ty 4 A IWKAEERXT |4 YAV IULKSEERXT—EIL | &EL
4 —+tJL 3,059cc 3,059¢c
H /(e SR %k 40.5kw(55PS)/2,100rpm | 40.5kw(55PS)/2,100rpm s k5 9 2 —36.8kw(50PS)
TR HST SRR TR HST R EE bSO —DERRIZEK D
ETEE 0~5.5km/h IO~5.5km/h FSU B2 —DERICED
YEERER 0.5~0.7ha/B 0.5ha~1.5ha/H
L PES 1 #A 18 (RERGDEY 7y 1=y hEFERTEIET2@B )
ey A2 700kg A& 700kg BE 1,320kg
pyn—3/84% | yA—IHK ya0—5=H 24vR
E0) HES | ES Bzt
il FE HA R — |6 s A 6 4 A I

£ 1-11 BEBIOLEBREAE (HathitHe OB

item Toyonoki TPH179 ettt & &
E5E BEX - vo0—5% E KX 44 VE
&R 5,700mm 7,900 mm
e 2,500mm 3,000 mm
e 2,900mm 3,000 mm

I oy 4 cycle water-cooler/Diesel 3,059cc NA

PS/rpm 55PS/2,100rpm 75 PS~
EITERE 0~5.5km/h NA
1 BE=YIREERR 0.5~1.5ha 2ha
il 4% 1,500 M 3,000 5 (F, b3 V52 —8L)
lha IREICLERELR Ci;ooo 75@ Q500 5D

I 1) REHMOMEIEL, BATOREREME

X 2) BEMARGO 1 BHf- Y IREERER OEE (i EE

11



<R 7EEAH >

WPERS D Y v T A B ULHERIT 1981 FEDFETELLK, FE 4,000 5 % BERTE L CTD (4
EDYx A FEZNEE, 1| BHT-YD 600~1,500 H M) ., ZDH 5, IEEESETIC
BA%E L7- H &R (TPH179 ) 13, BIFEE TIC 110 & v FRAIRGE L TH Y EHli2 15TV 5,
F 7S TUR 9&ﬁ4?$%iﬁﬁﬁ“*ﬁ@¢lMﬁ%@ﬁﬂ%?7&~%~ﬁ~&
DOEFITINT . BRFREOBERE CZE DT 2RENRH S (=72 L, BURIRPBLIZ L v &5
FHEITEHL TND) . BB, o TICLEEOMAEELH D,

<EREZAT >

RV TMNEZRPRAETLIRED S, PX HAETEEO LS L bEARY ¥ T
H—VHIKIZH D . COE DEEHT 2 EZIGICRET D |

COE WNIZIX 60 =— 1 —DREHAH D | Z D 5 HOFE{HI-43 7% Hard Soil, BAI*-47 2% Sandy
Soil ® 1 X 5 =—h —DEFERBREEGE LTV 21T 52 &L THE LZ, 2SR
Br o IWHERBRIZIZH 0 7R IR S CTH D, FT-COENT ¥ HA EEMDD 1 H EHFLINET
L7, FHICHNERERDLTVENI ATy bbb D (B EFHAE TOMERERER -

74—V RTE () IXEES CEM L -BEFRN D, BIEEE & B ONHHA TG
XU E LW NIRRT T TIZEZERR I TND) |

<>

HARfEARD TPH179 B (AAEX) ., TPHSS & (F5|X) 24 » FMARICKE L7z 0% 1
Bl L, ZOENC, #EMbiciE Lz GEEH) ok, e—2V—hrF 1 H
(mﬁ@%)%%lﬁéo

<Affik& >
16 (12X Y720 OMRGefiks (BlHARE L7 BROMEE)
TPH179 %4 : 600 J5 [
TPH55 %! : 300 /51
m—% U —JvF 110 5 (AARD Ll L CHRTE L 72 fiik)
- REETOBRMERSE (st - PAREST) @ 1,451 7
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2 EHE - RAFEFOHME

(1) EX0AM

T AT ATER L, BHICIT 2RMEZITH & & bIT, B e NHE A R e
SE & BEALHEE I T 2R (C/P ) L 3B K OVEZR T OIHER R & Btk 0¥ K& IZm
TRk E1T O,

ARFEEL, AV FETOMA EOWREEZAEET L0 Py 7B T, VX H A EIL
FEREOREA L8 U 7 IRE (R R B NT I 1A - FRiE A R R 257 (C/P) % &% B & OVEF
FIZERET 52 280, C/P O I BEIFIZAD 5 RE) 58 QN e~ Fefs R i &
Y. bo TRERMICEZOEER - HIlfEORM EicFE535b0ThH D,

FRZIRBETHDLY ¥ A ERHIERE (Vv A THFERFIIHFE LR, hyEra
V. EURE, REMIESESE L OHFERFE) TEORBUIERIIH LB, Uy A E
INHERE AN 90U, B 2 A CE WA/ NEZE S A Vv R TI— MR & T
Wphar v 78— (V—2AFER) ICL2ELHLY—ERAZFMAL, 7B EEH
DTENHREE IR D, THUT KD . REBERLUSNOBFE THIE A OILR & A PEED
HWRICHORNY | FrfFom EbHIfFEND, ¥, MM AIATE 2 KREWREZRIZOWNT
X, BIERER R A S EIC 20~30ha BREAFIET 2EFEZ X —F >y M LTIELT
B 3 FLNICTEE R ATRER MR FE E IR A O MM DO ARy 7123 5~ Bl
A—J— L ORFEIRD TN D,

AREETIE, Py VA BNHEROERIEIEEZE U C Y A B &% & FHE 2 B L,
AEEHLOFRMB IOV 7— MIEICBIT 2-EO%&KE BET,

(2) HFShLERE

R A FOHiSG=— XM E LicA v FHRRD ¥ % F A B UHER OB ARGERS J O
WAL L 72 IR R DR E T D,

R 2 0 NI 2R N RS K OUNHE ST ¥y T A B OFIE R R BIRE SN D,

R 3 . (REERD) U x U A BNHERKO B2 3 AR &K O KEHEA R S,

(3) BXDEMEAHE - FEIE
(1-1) Vx A EBEROEBEERLYSE XK - IHEEROTLIR & & EEE
(1-1-1) FIEERFHE

RV T 7Y% T — ML UPMOEIMNTEBIT DV T A EREOERFEELRE
THZELICED, AV RIZBITDEERY v A TS - WHEEIROERERLZHZEL, 20
FEFER N SR, TRbbiig=— X0 & ¥ v H A IR ORI FHI BT T
DHIEMONEZIT o7z,

NP ZTMIZBWTIEL, COE TRRDEFSE~D e T U 7 « EHFEEIC L D HlEHE



REOEICE D, 7Y% 7 — MN, UPINTIE, HICHEEZIMNET LR TEEREZ Y =
iz, Jek. MEICYTL > T, AT, MITA €, BHATREMET L OEHITIEA
DIECHEE L, ¥ VA TREEROHFNE 2 ENM Lz, BARITIE, BT B51E
D (HEHE) | A ERA (WE FH UK OEEHE) . A4 X B v b, FiERER) |
EREMEERA (R, PR, SRR S, KR | BtdE Gk, 2441070 BN
ROKERAL ik, R, WIR], 22vh) | BEMERERA (BReidiik, PikRdrik, EE o
Bt B REROEIRD | SRERE, ERAECRIESE) Fa MBI aIE 21T o 1o,

PR DAEARICAR D AT E LT, FRIS, S~ O IRASCEER b I ORI
£ % BT ORBEIERIC I T DA AT T RS & ZHUSHE D B BERICER 2 BV TEREH
BaelToTe (BEMALICER U TRES DS B2 7 s - IUHEEIN 126 D RITR SR DO RER)

(1-1-2)  HREE - WREAER R OIER AR DR R

(-1-)%& b LT, Bz 2ok - ISR K OMUHER AR 2 BGT L7z, FREFIRSRIZ OV
BERALIZME S o< 0 FBREEEA L E L, IHERRIZOWTIX, ¥ I A EIHERKD
55 C—EDBAEMEZ IR SN D T2 DIRR (BLHIOMEIRSE) 25 OBtk OBk > AK,
Wettg (m—% U —hF), kb, 27 L—v, A7V 7 T7—5) LoBEEICLY
FEHINDEERERET, W ONDERBEZHND,

INHERRICOWTIEL, TEIRT I 9ICA > FTIIRERINER I B TOFEE TR
FED, BBEOT U R AP TOATWAR, 2T & bb—F—&iFH L THEY TOE
FEIZEL, 2NV TROVE D 2 LN TEDERRERTT 5,

EFICAEDE T, (12)ICB W THRMICHEE S 5 IO HAARITIR D LR, HHEE1T O,

R 21Oy AMENEIROBRLEIOERDS A—

I3E RITHR BN R R = EGARSR
Digging Digger
S-Drying Hand
Picking-up Hand
Bagging Hand
L-Drying Hand Hand
Grading Hand Hand MERITUNFER TR,
Bagging Hand Hand WA AR
Storaging Hand Hand

B, BT T o 2 — D P SRR SO RS HENZ DWW T H . COE RCUTRRD 2F
THSTNET I F—2REL, BRI LS TET TV F—A—H—TORE BT,
LR A — ) — ORI A — I — AW AR L. BX Y a5,
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(1-1-3) TIEHAE - BHERE

RIUEFE BN TIE, TEVA L —Ya VRS, BGEX—F v FEEZ DN DHEA
THAEDEF 22 N) ZXHRICLET Vv —hEERL TS (THR), LorL, EVXRA
JRBHEHENZ LB O # — 7y RERTEICY 72> T, b E b &Iz, BMEE %2 £
L. BEASRME, B2 Icinds U, B OB GHIRR Mk sk &, e RS T M S
B EUR AR KO KEHEICTEH L Tn,

& 2-2 (8%) BAEHEANDT U7 — MERF LY (EHILTER)

1EHE R &%
ZFEmEE (ha) 593 (55, FTE 34.9)
x4 EHERE (ha) | 43.1 (55, AL 29.2) EHREEE 4.4

Sy HA EUSNDEY 12 : FHE@aS U7 A) 44 : FiEgtE 5N
241 IhME ON)
360 HESXE B AN)
& 14 : EE (20 A)
241 #E (19 AN)
34 BEE (10 A)
FSOA—REEH 2.5 (55, 40HP LLE(X 2.1) 1 > FOEHIE 35HP
aAVNA VBRESH 0.2

£ 2-3 BF) FI3V8—A—"—0R0 T THARTHE (EEDH)

Tractor Company

Districts

Kapurthala

Amritsar

Moga
Bathinda
Patiala
Fatehgarh Sahib
S.B.S Nagar
Taran Taran

Barnala
S.A.S Nagar
Ropar

Gurdaspur

Ferozepur

Sangrur
Faridkot
Mansa
Shri Mukhtar Sahib
Total 51
F) MREIEEEDS LA 3 X

N [WIN|[W[WIWIN[WIN|IN[(N (W[N]
O|I= [P IN|= RO |~ (D[N~
(N e Ll el el el el Kl Fe i e e R R =R e Bl Rl
=N N = D[R [ = [N D= = | = [ DD [ = [
— == N[ WO |= === || |W | w

[ R Rl el Ll Rl e =2 Ll el Rl Rl Rl Il el Rl [ W)

*

[\o}
(e
—_—
(9]
(98]
[e)
(3}
N
—
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o, ARG OBEMLN 7Yy T — MIRIC TS 2 &R T 55l E R > T\ D720,
TGICEAT DM O X =7y b AR IESFICOWT, 7Y v 7 — MNESEBIRAE S

RIERF . A =T —,

T A =T EEAOFEEREICLD e TV T EEET 5,
= 2-4 TIGREEH LRNE

H H RS
REFEHRE Tih, THRE, TRHRM. KXEH BEHHF
BESIIEMOL | REBRHK. 200 BFE. REHXR, RE—F, TV, fikHF
£
2=y HEM. BEEE. FRI
B S Efbfi){, bO—2. BRFEAE. REKS. ZRE. T3 MEE. X7
B R R E ITELGEMMPERE . SAEME. FAEAEG
A ERE HEBR. £EGKS. £ERR
Z DAt TS 8FLDEEKER
(1-2) A ¥ FHARIUESORE - ik

A ¥ FEEROINHER D RIE I Y 7= > Tid. BARENTHRE SN 2 BONEK L2 T L

IR,

THENMZONDZEEHELTERBY ., Yihs 1 o i@k L, B CEiE
ERAEIT-> 729 2T, Tid. (1-3). (1-)IZFEHD X H iz,

FEUA R L — g RO RER

BRICETH5HTIERAEN S, 2 BEOINFEHOMHARIILL TO®EY Th 5, ki, PhisEe
Zhi L7 BT, kL,

& 2-5 SE - WX HINEROGHER (BAMLHRLE DHEE)

THﬂW(E$&ﬁ)|Tmﬂw(4>F&ﬁ) TPH55 (4 ¥ RE#R)
eR. BEE% FIXE L 2K 6,540mm, BE
2,810kg-
I Ty 4949 IILKAEER D-3,059cc 7L
H 71/ EERE 40.5kW(55PS)/2,100rpm -
#E SO0 2 | - 36.8kW(50PS)
EITRE 0~5.5km/h 0~5.5km/h SO —DERRICE
%
YEERER 0.5-0.7ha/H lha~1.5ha/H
fEER Y &3 18 1 RA(BAEREDEY Y7y T1y FEERT S
ET2@ b))
Bmay A& 700kg A& 700kg AE 1,320kg
ya—5% ya—5%x sa—5= 24 v
B ) JHE R hE 1
B SE & 1,500 5 M 600 A %) 300 B E)

) BRFEfi&E. BARTHRE - RELTWAETILERICIVICE YIRMAEE L-FOEE

16




1-3) ETNTZ77—ALTORHA
EFETNT 7 —ACBWTHA L, RESNDIERICAIL T, KL KR, WET 2,

(1-4)  [EMRFFEL CHrdROYMHIERE, (R D HOE & E3E)
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No. BEER ol § BEHE BEAR R BfEAE | R-D | E(ha)
(cm) (cm) F
© 1817 Hard 63.5 ARL—F | 211 FHEZ - 0.2
@ EILE R Hard 75 SHYY 168 | F5v4— - 0.2
@ AR Hard 75 A bkL—F 168 | 75v4— - 0.3
@ AR Hard 75 R kL—F 168 | 74— o 0.2
® B1T Sandy 63.5 R kL—F 21.1 FHEZ - 0.2
® AR Sandy 75 CUYT 168 | 7548 — - 0.2
@ AR Sandy 75 R kL—F 168 | 74— - 0.3
HiAZR(FH) | Sandy 75 A hL—F 168 | F5v458— o 0.2
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S
>

288m
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159m 159m
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65m ( 1ha) “ (1 ha) 65m
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(1) FEIEREOKR
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AV FOHEH=—XT#E LizA v RO Y v H A T IR OB ARGER X 0L
(23 U 72 IR R OFRE T D,

(1-1) VxHAERBFOERBEREY ST TN - ERNOBUIR L RS SITE
(1-1-1) FEEERHRE

NP x 7N 7V % 77— ML UPINOEINNZIBT 5V v A EEFEOEEEREY, %
INMZFBT D HH=— XOMEOFEIZ L E L OO AE Lz, FrICIEERSBESIZ A L—
RITHATE, EETE 50, BREEEICBT AMAMTTREES, BEoEEICELSEZE
W CHAEZIT - 72,

O HEAOBEREY (LERE)

ReTr THICBIT DGO LEIX, ¥ HA TR, R e S
WETELDPWTER ENEMERET A 7RO TES MR E R 2 MEEZER L TWDHZ
LATNA, RERTIZ. BEEiik (V—288T) LTXTHEY, HREARE N L2
S EIGEIC TE N R 5 FEREA R L TV 5,

R -1 BEXHARROESZOLE (BREREOXEL5BRROEM)
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75 o o o o o o
65 o o o o o o
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£ 32O S—FHOEED v A4 EREEBROLE

IERIEL RVEEHOSLEE
1 Gandhinagar - _ SN AN LEEZLE
pRELA—L CIHTHE.
2 Sabarkantha RhiEL KBIFANE L BEXGELE
WiEL fBR7GLE
3 Banaskantha . EXELET. &b — &M
Js N ey

Hi#8: Primary Survey BRIEF Pvt. Ltd.

—J5, UP INTIZ, TRIOXL I RTEOLONEHX TRZIT 6N, 7Yy 77— MR,
FZODWTEEORBIC T, Yy A BRIEMTbATWD

& 33 PHOEED v i EREEROLE

1 Aligarh INRLDA E WiEL
Agra (Hathras) INIDA EHD WL 2 REISH D WiEL
3 Firozabad INBRLDA E Wigx, M1 E

Hi#8: Primary Survey BRIEF Pvt. Ltd.

ERENS, N Ty TINTIE, WS PEICB WA B TE 04— T
7Y RO TRIFIUTR LN EERLTEY, — T VY 77— MK UP M TIX
HBRZE D BHELLT W HE TOEENIF TE 5 LB BT,

T, AT ETOHHL « BHEEICH 7= > T, 40~45ecm OIESITH L, <. FbH
MLRDETHTZENBIBED , AVMHEREREZMVRE ., o< BREKMEN T
R, TR ERBROVISIZEHINDINER DD, £ LT, TNEROLNATFEMAT
FEETETIEDLZ &ﬁ%ﬁéﬂé BRIZE > TTE R BIEERZFTA L TRV
EHHY, Uy A L. ERRO TG o T RWE ZARRZIT OND
OTRHTRIC, YT VA TF— FE—V KT 4 A7 m— MD/"\1—) L B—&J—3%
T OBEAICLY, ZNE TRV EIE R TS L 2 0B EEELEN ENR S0
ZRRAET DN D D,

@ fEAETHE (WHE. FHURE WLEFHES)
<A EOMNE GEIEHIE) >

fdi A % D Breeder seed (FUsfE) (BIfE, 50 HWHDHEFED 5 6, 15 LD FRAE) 1%
A e ~—F v )L 7T 57 2l AT 12& 5 Central Potato Research Institute  (CPRI)
IZBWT, =7 rAR=y ZHE5IC LY B S, £ 528 CPRI Y (Kufri 235, Fagu 2
%) ThpRdE S BT, s ER, £2EIC 6 2HH AT — 3 > (CPRS) THSE,
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FIMZ I TR « IGES TV D, — 5T, RFEFEA ERFE L ORIZ MOU 2565 1X4L. #r
To R ERARR R CTOJRAE - SRAEDHGE - SR AT b E W >0 D, o, BEFXOHITIT,
BT 7 vl =y 7 ftEhisk 5% . BUN) D OffA ERELZ TRV TY ¥ A EHHK
BHEEZT-TETNDLHDOHWND,

BB, NV TN T X VI —HRICIE, REEREEZESK 50 12EHY |
ZH%RY (Punjab Seed Certificate Authority) (2 &> TH 4 [BIOREDO T, BAE 1-#E5 23T
NTn5,

R4 BIEDISA

Class of seed (fi D727 T R) Organization (4 FHECAT 1)
Nucleus seed  (FIZ72 % fE 1) Central Potato Research Institute (CPRI)
(Vx TA EMZEE L FZ—)
Breeder seed/ basic seed  (J5U5UFE) CPRI
FoundationI  (J5LF& 1) INDREERT:, INBUF, FE7 e (NSC)%E
Foundation II  (JF## 1) INBURF, FEFHhes (NSC)%
Certified seed ~ (£%fd) INBURF, INOFEHREG . A%

H#: AEED CPRINOET Y VY

WD X T OEATDNEITA Y FTEHE—FTNATWVD Wbt TW\Wa3, HcH )
A FEFIZINE, A2 FORIBAHEO T, B - SEZ2AEE L TV 5 EBFIILHE
A EFHED S%REE Ll BERAEA TIXWEEHB AR ER> TR THD ED
ZEThoTe, DFED, A2 FITBWTITBUFPMNBIRF MRS L T 5 3BGEFE A EILIEH
(D7 R E A EDTEA ENFEEEDRWEA T LW T LITRD,

TS, A ERE GRREE T2 > TORWEES) ORI E BV =28, k0 s
FHFEHEZES LT OEFOREFRZITI L NI ZETHY ., 95%DFEA ERFENE
DEHIRBIRTH D, Fi-, BT v TA THEDOEEEICB N T, VAL AFOFRE
(BREAHKE) 1L, EOELWEETH, WO NIRNEY A 7T 0.5%E 72> T
BOEBED 03% (EOLIRTANAFHTE) LHRLTHLPDHNWHEHEL - TED
BRI W TIEFINEF A 7 T 3% bIFAGII & 7> Tk Y | RAEREA ETHMEILE
NEEVN DO TRV TSNS,

B, TVX T — MINICEBIT 2 FEEFRE) O, BEHREOFIEN, FA TG ESIC
BWTRKEREFZHSTHDZEHBA L, FIIRr Ty 7ME D EWITF S fE A
FlI, BEMEBICL T, V¥ WA ERFEICMEISNDMBEEL 8> TWD, E-ffA
TOEFET, 7Y% T7— MIR UPITIHIEI TN TE LT, SV TN LIEAT D

3 s, INHEHNCRIRAML D 2 % T A EINHEINIZ LR TRIR T, W R EOERENME . KIEBEREH I
K0 EARNEIED LIZEMRR 72 b O SR O SR 70 S K DI REBEDSE S S BERY 0 E 8
RREENTND Z LB Uy ZHOMEA TOFEMENL R, &, B EORERRN), 7T K
DI T2 h3 > TV D,
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FAERRKRYEEZHOTEY, Ny TEOFA EI2kHT D MERHMIIEE WS O Efau

T,

T DFERERNS | M OREA EAEENET ), T TN D DR

FEY Y WA E

T OMFGEZFCT Z EPRIICER T, A FRETOY v TAENED S

LIZER>THS b E-EbN5,

Nucleus seed

Z0—; i Teber
Clonal selection Tuber indexing o
indeving
Cloral mubtiplication Stage -1
: 4 in field It yeor
E FAA# (basic seed) T s 23
D Clonal increase in field %ﬁ;&
R [N
ircres Stage-11]
s e o
E 4 (mhE)
Beeeders soad in fickd - ald
(PR L)
y o FOUNDATION SEED sl
Foundation- S Sth Year
___rwﬁJﬁn (5Uim)
Foundation-I oy M
Bl E )
Certified (ﬂ@ " g
'
CERTIFIED SEED ~ef Certified-1
Certified! (ERTRI) Sth
(m!) 1 year
oot (SRAYI) Shyes !

Hi#2: Seed Potato Production Manual, P29, Central Potato Research Institute

B 3-1
<HOLHEH>

BAEREATOER

AARTITEERIN DM TRIOW B THLN, NP TMOY v A EHFED
RO, FEAHITRED 10~11 AIFHIE QIR BN LR ELH Y | FICHICHIZY TR
THHFET DL ThH D, BIFTOEEEBIET 2 & BRBEEOWTTITE b 5T 3
~5 RBROZFEHN A O, NPy 7N 23 L TRIE, IvE»SH LT 1
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F<SHWTARICY TTEEERT, OERBVIIRE TR T2 Z &I272508,
ZAPF IS 1 ERERGETAIUEHEET D, VY 7— MNITHRERRIC, FBREMEEICNL - T
10~15 HRNCHEA BN LA EZ 0 H L, RS RWVHART I~2 BEREIAKICS S
L. TO®RFEFEE- T, HEKAROTZ OO EREFITRT TREZ/R T, BRI mT /e
FOMEHREE S, 728, UP MTIiE, MLWVAROREICHEA T4 2, 3 AlEX, 5%
i AENRR SN TS, HESNDLHEA TIZ, DSV OLORFENRDEENDH Y |
35~45mm B Z DV A AOFEA EIX, 2212 h vy S, EBEIND Z ERpnoic,

IHNHOEENSL, WTRIZLTH, BATIT>TWD L5 7% 4 BEIEENT=+57%
WHEIFEE TIET HHER 20 O &l S huize,

£ 35 UPMIZCHBITRESMEDI TR

1 0—20 mm &5 FDFEFE
2 25—35 mm ZH FTOEFE
3 35—45mm hiEE 2 2El

4 50 — 60 mm RKETED 2~3 HE|
5 Above 60 mm R TER (BA)

B, UP INTHFEERIC, N7 7 U TREEICLDWERARE LT, BF LA I
AN RRIZIR L, KIZ 2, 3RHEBERTIEARD Anbh T,

@ EEEFRFE (BE. ¥, BERS. J%)

RV x 7TWNCT, MEEET V7 — FNRE L BBEEEIX, Py A ERBEOFT, &
FOH SN EN 2 FEENINE TORBRICESHTIROTNWD LI THD (3
3-6 2MR) . —H T, BRFICE, AL TOXEKa Y hu— GREEEORE) 12X 50N
HEBLZE YA AR OMEOFEN AR TH H Z & B L, M8 X2 X 0 kR &
MZ DI EDTEEZITOTVDHEZALD D,

AL LCIE, RF0 /PR DOEFEZRD TND LI THY, M H A X (35-55mm)
DHLOPMIELENE D TH D, 1FEAEOHEA ERETIE, /MR A ROBEDAFEIC

ODWNTIFD TEML TWND LD TH Y, WEIAT->TWD KO ITE T b7z, T, COE
TORKENKE RBESCHMB e EOEMHEENSL L, AT E L TOSHEE D EB/MED

4 EHARTIE (Fricdiiil)  WREEFEET OIS 3~4 AEZO T, KRB EL FEOHOEH ORLEVA,
A 2 FTITRIR 30°CE M2 5 & 5 R E S LT, VS OHE, FRELEEITI OTED
HE LR, Fo, A2 FOMEITKRIESHMNENHECHEFEZR L AL 20t Bbh b O TRFHED
LTV Ebnd, 35, IFEENSH L THAMATETOEEZICBEBWNT, 4 ROBEIFAARD
EOETEICH ) 2L b2, FEFICHICHE > TWEOT, HEVHFEMILTLES ELEREELSL
AN E R, 1 ERERE TS EIND,
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HIEWIRER 2 72, KSR EORHE, B0 LINERR O N X bA L3
TWRWNDO TRV E B b3,

H 3-2 BAENER & :/MIREAZ( (IER) H:EAFTHORANEESD

XD X TINTIHHE TR DO 7 F 2 — DAL, POSCON DREFTHA7 | 1FEA
COBEFZTIXFETRELECLIMMT LR T0DE, TNETOELOEETS T X —TT
IREAH T OREENELS , —EORMERTROD L a2 K& SOfA TICFEBITTHER
THZENTEROONHHIR,

R 36 ERROBERE

FRRE <R HEEE
BR4A R FHl (B4 4k iz e
Inch(cm) #)
Mr. Pardeep Kumar Dhogri i X 6x24 11,111 #% | Pukhraj
(FRER) (x5 U5—)) (15%60) /10a
Mr. Pawanjot (Giani Dhogri #i X 7%30 15240 ¥ | Jyoti e IS 2—T
Farm) (xS U&—)L) | (17.5x75) /10a CHYTHEZC, BREDY
(KIRERR) (7,620x2) 1 XATHEZEEZTL
5. MIAHL—EMEEL
TWa,
Mr. Pardeep S. Malerkotla JTXF (JL 7x24 9,524#%/10a | Lady RTYUS—EK, m
DHALIWAL TAN—F—AE) | (17.5%60) Rosetta THRLI,—HEELTLS
(REERR) ith 4 F7E

S HIZICEBANBE D01, WMERHEE LTRIDSTWVE NS Z b H DM, RIS

W & ETHEAKRT D L BMICHER RO THAT 2L 0 2 end D, HIOERFLLIRNII M OFE A

F G EICEWZIR Y Tid, B TOWBKICBWTIEY ¥ A EDAEEF & K 2 B 7208 O i @
BITH L W) 2L THDHN, BRIEADEA T ha— ALV, F7-, IR 2~3 FIE LI E:
FAEZIT- T, BT DHEY A X, FEEZEOFEZITV, WHICEELHZ/T-> CTHEDEFZILDD

CENEETH D MIBOBRFZCMOREA TERFERETIX. ZNODORBONE LA L TETWAN COE
TEHZEIETTETWARNVDOT, KREQRIECHM R EOBEN ST b b,

6 DUWIREZAZ XY FEEEIIC 17.5X75ecm OB L 720 | BALYOBREN L 1 5,
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BB | HEBE
BR4 BT i (Bfrsk | Mg #%E
Inch(cm) )
Mr. Amar Singh Bal Idda H#h X 4x24 16,667 ¥ | Jyoti fi 6
(REEER) (S48 —)) (10x60) /10a miE
Mr. Gurinder (Green Uggi # X 4x24 16,667 #& | Atlantic
Field Farm) (C¥S048—)) (10x60) /10a 8 @iE
(KHEER)
— &P v A EER | Dhogri #iX 9%x26 6,588 #k/10a | Kufri EXMICEBAOD v H4
(%S48 —)) (23x66) Pukraj EAE
® 3-71 B¥EHEERR (2248) ~OF7 75— MER (EHLRESRE)
EH ER &%
EE®EE (ha) 593 (55, FiE 34.9)
Dy A EFHEEE (ha) | 43.1 (5B, FAFEIE29.2)
Oy A EUNDEY 162: F9EQY (17 N) 441 FE@tE SN
261 :ME (9N
34 BEXE BA)
= 14z : FREE (20 AN)
261 B8 (19 A)
346 BEE (10N)
AT - #AMH HARE : 242 4 UF MR 684
Ea
A4 EDELE Jyotil7. Pukhraj * LR14, KCM 1
FSOE—REEH 25 (55, 40HP KL EIF 2.1) 4 > FOFEHIE 35HP

7Y% 7 — MINTIE,

MR, T 72— ABIRDT T 072 8 & T 24~28 4 F

(61~7lecm) FRETEZ LN, bolEb, I 2 —Z2HWEHERBEENR SN TV 5,
WEZ AL, SESRERIC, 4 4 F (10cm) FBREDOERIOEZHY . 2o, KRl 6~
94 F (15~23cm) M@ T, A EE2EIDHTEHTIND,

£ 38 TOvF— bMIZHEITHHM. K., BERS

1 Gandhinagar 22 — 28 inch 6 — 8 inch 4 — 5 inch
2 Sabarkantha 23 — 26 inch 6 — 8 inch 4.5 -5 inch
3 Banaskantha 22 — 28 inch 6 — 9 inch Approx. 5 inch

— T UPHITIX A ZE F 7 7 X —1FAFIKOT T 72 IEH L 24~28 4 »F (61~71cm)
BT, 77— HOTHA TOEZAA TR ITbN S, X, CHICEZIEY T
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F 5 TIThiu, 8 10~11lem BBEIZ R o7 & TAITEY L4217V, MaE L, %A
ERED M7 b TR ER>TND,

& 3-9 WP MIZHITHEARE. #E. BERS

1 Aligarh 24 — 28 inch 7 — 10 inch 4 — 5 inch
Agra (Hathras) 25 —28 inch 8 — 10 inch 4.5 —5 inch
3 Firozabad 24 — 27 inch 6 — 9 inch Approx. 5 inch

FBREFEICBWTHWON D BIEE LT, BCKROBEIR A — 1 —23 1 R TOR AL
STWET T U & —ix, FHTEERENEOFMETHY . HHOFEL LY WX 9 T,
S, A2 RIZBWTERT D REMENEV, £ 9 iU, A > FEERD ¥ v I A £ I
B & A2 E T5em OEAENZ S EBAIND Z L1220 | Vv HA EIHEREOE A 5
HWOLEBFRD, —h, MRBEEE TE DT AFET H720100F, B Z D%
B E 2SO DMLENRHY . 75em MAE TH-Th, HAESLERBEDO T T4 — (v Fi)
IZLDH—MIT LD V7 TR TSN W e D /RN @V, U7 TR X O%IT,
Bt CHaoic B8N, MIERE R RUTHE - TO Y I I THED BN
HHE R VEIE N ATRE N E B 2, RIIVIBHED N T 7 X —D X A ¥ TIIENATE
DT, OO Z BT /e E OGN TELT U,

B, VU TRATIE SRS, mEORE (R ML— 1) TORfHTFES R L
THE LTS, BAE A 75em (2 L 72356 OFME L 4 £ OFLELIZTET 50>, 2018 FRFDIN
R CHEREITo 72,

® 3-3 BEAEOEE () #2FFXoRR. (B F504— (BMHOBEA—H—R) I
FAHBIEMEER (BB, BELRKFIZTS)
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@ EXMW/E (HE. 214327, B

(P 7

FBRELGOEHEEIT, e 7V U ITREICLD L IFIE BB TITo Q0 5, FHET 5
Bb AARE AT DODITIART, BHTE2EEELROATE Y R RS o)
R LET2HmICH D, HLEOMEL LTI, BARTIHIERIEE S EBRREE IE
FTENWI) ZETHRABRDENRH Y, Vv TA TR CTIFEERIEETRL STV,
WEHRIL, VA HAETDOEBICHOLE THRAICEZFETNE (IATFRIT5E >R
1) | ERKBNCEE RIS E B D K D AR ThH o7, IRIMEEMORED H Y E ik
ENH T ENDL - RBEERERICRHS>TETND, A2 RTUEAHT 5 HERY ¥ I A
TEHETHHERES 5 (BBE S 2<EEICE LN ) (2B - TR0, WO
IZBREHINEAT S, X A EDOEFT LI L TE LM ERH ChT - RE L THR
N2 E B D,

Fo. Dy HAEOEFITT., AFICEOE THERELEZTo TV ZENHEETHD
M, NV TN, TV T— NN, UP AR EDEZL OB TIE, Hnbhd b7 7 % —
DX A YIEIZA DY, WA 60~7lem 1T E DFEWEAE 2D T, +o72E RN TETWDHD
IOREERITIEH B8, B IR, XY A TOEN 10~12em 1 ZFEIELIZE ZATY ¥ I
AFICBONSIDECEHITON. 7V v T — MIUP M7z ECEESNTW DA T,
WA, Y A2 T 52 &b, BEIUIIES A v F (13em) FREIZ/R> TN D,
02— U —J T iE, BLRIORES TE TR b TE50 T, FFICHTEO T8 TI3E
A2V > b3d Y, BURD COE OB BWEELSITIIHEA T ROt 23R~ L bh 57
D, m—& U = F TEETAXBR L0 SO 2257 BN ATRE & 72 0 ICHERE | (/#1355 73 [
KB bW\ sn2bDEHfFEND,

72712 L, AREGHEROBEME T 7 TR LERICT 4 A7 S THREL, Sbltu—X
U—=RTFE2To T v TAEPEZRT WVESGZES TRIIRMHAZ L, SURESEZ 1 4
T3AEEIT YA 7 N7 TND T, BIENRESEREEE S 5D LRFT o2& &
Bbonsd,

® FKFAE (Hik. HH. 5. DEH)

NP x 7N, 7Y% 77— ML UP M, ZNZENOHIK TORKIZ, —#H7 Y% T — b
IMZBW TR TN TN 00, ZTIUIRKEBEICES, > FEETRD &
WARIRE K S T & 7o TRV | HG T L OFEEB SN, YO A B RESRBRREZ K
7203 DIEKT D 2RO TV D, 1@ H I FAEB NS 3~5 [ (10~15 AFIRR) OREEKEZTT 9,
BT, B RERISONTERY . Bukid, FEIT50~75 7 4 — MEEDEIFFNL, R
YT ERAWTThIL, <A ETFTKE ERMBHL T 7~8 RO Z & IZNERIZHEAK L TAT
S HKERH-TWD,

THEIEDOHL LTI, VY HAEI0A~2H, FUuEraT2~6, 246 H~10 1,
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& 3-10 JOv5—rMIcEIT SERMERS

1 Gandhinagar HARE/ U 10~15 HFE R BERT
2 Sabarkantha AP/ R R 10~15 B &k EERT
3 Banaskantha A/ R 10~15 BEfE R BERT

7272 L, EHEEEIZL Y BEEINAMEALTWS E BN EEFORBETH, —#TIX
HERKENSTECARHFL R TV DG RO Z & h, MK Tl &% 2 EN
BRI 2 HAMmD T LW E b s, Ko THMOAB RN ABIEE LA b A
N & A KT DD OHEMBOMEIZLY | X A EORNEL PR VEEINDLI DD
LEZLND,

FoT, A%, /V% 77— MNTEEREINTVWE R v AV F—varo~vfraA
Vo —a g EOHANE AWz WAKEIROSEALS, NV TNV T 4 7 S HIX T
DK E WA T Y 7 =K KU v 7K 8L EARER S HEIIEN D,

® 3-4 BMEEROER (£) S¥ 50— /LIhRRROMHEEK, (B) VT4 7FBEROE
KBS (RUNAS 20%LL LT v )

©® EEEERE
(BRegiE, Bhberis, IR HBk. 55t JWEROHKIY | WERE, IERACHTESE)
JEEHE., NPK (ZH#., Vg, WV UL) OFSESRENEA L THEY, TSI
BIoTWND, FHCEREITEFRICL o TRRDLN, /N Yy 7T, NZHLIZ 1
EDBEHIT> TS, BREFOPITIE, BERLTY v A EORNIRIEZ ANDS R E L
THEY, PHEEZTLRBIINNID, VXY A TOHD b UEa a v HIFICZWIEE
AT 20T RSN TS, 7V % 77— MITIE, BSEHOEE, DAP # 1 =—%
—72 D 250kg, 7WEAE 8~12kg FREER T SV TH D, £ v A BRI AT,
JRFBIREVBATS TN D, £7ZUPINTS, ¥ T A ERETHIR I, BB 5N n

8 Central Potato Research Institute (CPRI), Punjab Agricultural University (PAU) 72 E B3I OWFFEE 1T > T
L0 EEbns,
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JERHAI SN TR, ZNEN, 7V % 7 — MIERBE 1| =— B —&H7- D 250kg & 8~12kg
FBENETINTWD, JRFEDL SOkg lEEN 1 =—h—IZx LTE TSN, —HFTHI UL
8 A AN = NSV (AN

B EBRBBRIZOWTIE, RNy TMTIE, X A TEOREERINITT 77 Ly
DFAL DI UANVAFRORAE LS X2, EMo@EmEICE Y HERES ERD0
TYA MY T2 EFDTHEFHERE S BRICIHISND L2 22RETH 510, FebrH]
TR ORBENT-FIZA O D DT, FBF & TREH QRN b FHEAYIZ T DI
TWb, BBREEIIA T L —YZHNWT WD, 72 L, BETHRROBEN LGN BB
BRAAT O LWV IO RIENIE L A LT, HEHRPOPBRIZZNIZEL S RV TIERWINE
Bbid, BEFZO M TIEPHOLOICHERAMAEZITI L) ZE RN, FiK
DFRAEFMENRERSTHE. Ho LW MICKHE RN EREICELLEREH D LEZXD
ND, NV x T TOEYBTOY v A BERIESRMD, KK OPHBERKRTH D
T DIRRDIEAEDDIRNE NS RN, L DOEZEDZ DL D RBHEICEEL TWDH O
LA, Lo, FARBEEHOTODEN RLEYNEE T EoFLH -
el A%IREORAETRIITITHICERET H2HERDH D L Bbild,

— T, 7TV %7 — M UP M TlX., Mensurin <° Pulsor & FEIEI 2 R GREA] 23,
A EOMZAITRNC 1 =—h—H7= 0, 250g FEEAAINDID L, FHEWRFICH, 15
~20 AR T, 3~5 BERREHM I TV D,

NP x TINTIR@EH, 12 H 7 TAICEEERHN 2 FAEETIT 9, £z, XELHEZED
BAEONHE HIT-oTH Y, ZAVUIGRIEE FREOMELEIC O B EN L7, FHHEWLH
EATHORELZ EDO LI ITHE L TN DDNASBRHET DNEND D, ZOE¥EITAARTHE
HENTHDA e —F g vy =7 EER 8 ATIUIREMIITZ D720, BAEENS%
FIAEN DS Livzen & bz,

% “Seed Plot Technique” & FEIZAL A HAIFIC L V. 77 7 AT DOLFT 2 W 438 T £ 2 o Mg Cii b 72
R DFIE ATV, EDIFRISHE L T D,

10 ZHECTORME YR Ik, EEREER STV Z L0, A2 ROV b~ =2 7 LK
(Seed Potato Production Technology, Central Potato Research Center) 72 £ T HIERENFEH I N TNWD D
T, WENRZVDIT TN EBbNER, XUV TITOV Y HA - FUERr VIR E T
AR, EOMIEWR ED 1 FT3WIETOERNRFIEETINE TITo TRTNWDL I ENEHRD EE
MEEMBE L T o T bbb s, 7272, odhh & b 5 Mo FITGETNIC & o Tk
£ Hbh D,

W Ox HAEIE, ARMEDEPAL T AUTH EERRAE LIc O bEEDRFAIAE D . HTFE (M%)
BRI 72 IR TRIDBE E 203, FW LG oA, AERIOT 77 501k v A
NASFEOIEGN K E B E 22 2720, HOBRERENERTIIZH EHOXEL D~ N L TEEZIE
b5, A2 KT, KT Seed Plot Technique & FESHWEIZ L Y, 12 ABEING T 77 AT OFRFEE
WEESTLODT, ZORNCEELZ L L T A N AFOFEREZH ST La2INE LTHHERL T2,
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H 3-5 EIREBEROER () RFL—V#EEP, (A RFTIIVYI5—

INHER . G E 2 BMERICK D EEET 27V 7 OEEHITEFICE > TIERE
LA CH Y . =TT TIT AT H Il A R S ERE L 5B N T
PNEE—TNTERENEZS L WVWIFREDO LS ThHDH, £z, IHERHIZIEN L2 -
T A THLH Y, RFHTERENEALTNEEE WD LI TH D,

MePZEN DB Z LR TE D503, ARIL, DHERHCHZE A £ D D7 @O R
K & 72 B B SCAR BB IIRDO N T DX TR0 T, E—7IZEATEE L THZ Sl
BUIZIECT 2 L i3onavn, L L, EHEOEREIZE ZE TORENRBRNWED THY,
REHEENE —TICAS>TLEI LV IFIHRTEZTCNDL LI TH D,

DX WA EINHEENCHT= > T, BIEDA v RTOV v A ENHER R E BT D
&L HERE OIS > MIZBRZE SN S - IC 2 OB Z R e — 7 & TRo TITI
D00 EGEEREEL 7203, BEFOUHE - HHEERIZH > T, AT v bbb
AF—=Na T IR EOROEEREIE LEZ D0 ML —F —FIIB LBk, &
LI =TT H5FTEAT, E—7ICBINL LS ZLiIndneE2bND, 2D
BA. INETOLICBEZRICH TENT I ENTERVOT, EEL—7F 5120
Th, MERTDICELBLTCHFaT VIR TELLIRTREMENEEZOND, L
ST, E=7DOFICARHDOZ 2 (Rby b)) ZHEONTIFENLOBERAEMRLF 2T U >
THIRT LI R =T HEOHBIZOWTHIEZ L T BERH S 9,

7. e =T ZDLORLEROD, Lo BRI x L TE, BB X HITA RO
MEMEETEL A ML —va VIZBWTHEFEL, BREFZOM T, EKE TIXE#RL TV
E—TIZoNWT, aryTFEEATHIERETHS L OBBEFREHLIHO TNDL LA LR
b, KAWL AF— Lo T FOEANEHBERF LIBEDTHNEHDOHE N5,

7ok, A OIEIIEGFTIC L » TR A TH H, EBEARIINTITIF E A EDBY A XfEORL
BOA Y v aTHRNTHA X2 F 5 WA TH D, L LEDO TR TOER I
DERIXIFEALEINTNRNE I Th D,

BIRENZ, BEEOERRL DTV o) 72 PR IITZ T ERUTHT TN L 9 12K

42




Coid, 7H—THOTWDIERTEZRTHE N T 7 X —DAE— RR#N-720 | EEK
OB EHET XY T, TAH ORI H o TEDIEOFT Y H LT W T A E AT
OO TOTIERMH RN L iTH 0 e, EBEIZ, BEFoe—73hTn
HAEDREZ R TH, BOHLMERLUIM I NTHEITZ AL, TDOZ LD,
INFERE COIFETIZENTEFEIEDOF YR 72 I T, ENETZEREN Vvt
THHW, WML VAXONERTE BHEEVER) TEAZEWVTND Z EIE+H5ICT

B EnEEbhd,
® 3-6 REERDEH (£-A) e—THhORR

(1-1-2) FrHRHE - IERR R OIER R ORSE

BIHEHAR & LT, BB OB & 22 DR R & LT, BT 5 (1-4)ITR LT
O BRFHICOETEFERE ATV, ZORER, LIT D X O RIRE 4 B CoORs - I
R ELTCPIZH L TUTo T2,

HEERRICONTIE, BIMOZ AR =— X2 oW Ty E A A RN E 2, 2016 4
10 A O—H B ORERHT Tld. B AROHIEASR TITERE L S, COE T B ICfs
ZAT > T DR 75cm OBk AR 2 H2 2 U AU CIX BB BN EE TH 5720,
+-5< B (Soil Preparation) (ZDOWTH HARTIToTWND HIELARE LT, 7o, WIBOE
¥R DT DD, IHEEPEITT D0 A=A ZHIRT 272D O (HO5ED
A CARNS 6 U CHREICHERHT T 2m) 21E2D Z LI oW Thatah Lz, BT, fff
FHETP TP ITRAEA N — MEX DR A To72 & 2 A, ZOREENDLBLEN 2
KRELT, PUVVIEZ, AR L= MEXOWTRREWONEOBIEIX, 4R OEE
FEEOLTIIMEIZTE RV, BAIEA 75em 1255 2 & TEITEL Y S HEMIERED S
FER LT B2 oTz, & SICALEE CEERICRIH N THWDEr—F2 U= LT DA v
RCOZNARREM: HARGRAICIER LT\ Z & & L7,

nE, IV x 7 — MNTITo 72fiA Tk, Bl 75em CY 7 AN LTI T T o H
— &l o THEAMT T IEEZIT > T B R ERM X — 7 — (GANESH AGRO
EQUIPMENTS) TH[REERD 7T v ¥ —D8liERTEEZ L CNWD 2 Enpynol, ZOT T
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H—l%, 75em VYW IEZ, AR L— MEXHFICRIETE DHEEEZ KA TR0 ., ks
BRIZH RIS TE D,

INHER DY X T A Ok, IFRIZD N DIERERIC, BARXOH[ = TF L FLr—
F—ZlEH LT, BINHEIEE & ORI Z £ 2 & &2 BRETHMMREIC O VW T, E
BTOFEEICLLBOFLNNE L7 TORY P WVFIE~ERETHTRERL LT, 4
BIBIZV Y HAEDRFE T mERAZE KRR ELTEZ L DD, —FT#[a 75T
72 <, Al 77 %, liEEm COFRNOLBMTIIETEAL, =27 FXOIPRE
DEAfHHED TWE T2 & OFEIED, IO BERFZ ROV COEIZENWTHEE->TETH
0. INHEDHBALIZE S L7 (REIC—FE) TOMD BN, ¥ % TA EOHE - BTk
LWV TRETIY ARSND Z LT DREREH,, EHETEHLbODOTRIND
R 7p > TETWND,

INFERE D HARIZ OWTIE, A v RCIUHE# ZFIH 32 LT, BRI OBEIHEICITH
NDLZEDNBESNDN, 7 u—T XA T TIXEITHEN B 7= ORI OB E I FER 2
DPVAEERENB LR, Ko TURNED LA L ORRIRARA — NV Z A TEBE LTV,

T, A BEEE I ERIIITD RN/ EE I T AT DO/NES 7 3
RO, INTAEXBEHAA EONHETIE, #ETHLIBREDY A X217 5 HE AT
EN, NEX I BRBIRDERBEZOND, TOHAEIL., AARTOMAFELERIT XD
\NES 7 DA RE LT,

(1-1-3) THRE - HERE
O V¥ HA EIERICET D =— XTH o

D H A B IS OWTERIZ & 720 5 DIREHBOKR X 2D v H A EHIFRE (hk
EHIE 20ha LLE) 1241250 Te T U 7 2% L, [UHEEOREE 1. BEASM:, AE
M5 DR ZAT > 72,

(1) B BUR
NP x TINOHRTHEFIZ Y v WA EAEPERDZLY Jalandhar HiI[X, Kapurthala Hi[X,

Hoshiapur Hi[X % %42, Jalandhar #1[X 7 4, Kapurthala #i[X 3 44, Hoshiapur #1[X 2 4, %%
EL. b7V 7 2% Uiz, SFHREBURIL 33.6Ha, HABEEHBBIT 12.1ha, HRREE
HIFEX 80.8ha & 72> T 5, HlEkBI - #8 = Bk Jalandhar Hi[X. 42.4ha, Kapurthala Hi[X
24.6ha, Hoshiapur Hi[X 16.2ha T& ¥ . KHIFEZ X Jalandhar X IZEHF L TWDH Z L0330
Molo, HEELTWD Y v TA EOREITFEA TN 71% & EFHIICE L ZOWICEHA
EF25%., LA EA4%ERD | NP THITHEA EAEEIFHEL TV 5D,
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Jalandhar4 —
Jalandhar3

Jalandhar7
Jalandhar2
Kapurthalal
Jalandharl
Kapurthala3
Hoshiarpurl
Jalandhar5
Kapurthala2
Hoshiarpur2
Jalandhar6 |

0 10 20 30 40 50 60 70 80

m Seeds ®Processing ® Table

SFTE7VVIHREEROEERE
(H8h) JICA FH#

(2) lha 7= 0 ApEm, INHE= X N RGeqiiks

WIEFR OWLEHEE & 72 D 1ha Y7o 0 s, =2 X | REMEICOWTRET Y 7
Z{To7z, lha 7=V EPEE O VXX 22,793kg/ha Th YD, HIXHFIIZIE Jalandhar Hi[X 753
23,515kg/ha & EWAEEMEZHERF L TWD Z E3bnnd, U= X N O-#)I% INR15,202/ha
T Y, Kapurthala #1 X2V T INR16,914/kg & bUNHED 2 A E L e > T D, £
T RGBS IZ IV TUE, 2016 4F 9 H OFIMMAK I HOWTHERI L2 & 2 A, 12 BFED 1T
INR6.3/kg Tl >7-, —F. Jalandhar Hi[X |3 F-¥) INR6.5/kg, Kapurthala Hi[X, Hoshiapur !
XIZ ) INR6.0/kg & 72> TH Y | Jalandhar HIX D ¥ v A € ORPGEME S I b @V, Zi
/% Jalandhar #IX TIE7 7 > RJ) (WWEIZER) O LA TZAEL TR, &iETHE
TEHILNHRILHDEDEEZBND,

(kgha)  [had47-DAEEE (INRD2) o e 2 (INR/kg) R 72
24,000 20,000
23,500
23,000
22,500
22,000
21,500
21,000
20,500
20,000
19,500

15,000

10,000

5,000

0 .
Jalandhar Kapurthala Hoshiapur Jalandhar Kapurthala Hoshiapur Jalandhar Kapurthala Hoshiapur

3-8 UrhHa4Ehadf-VAEES. IVEaX ., BRFEME
(H8h) JICA FH#&E
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(3) h7 7 —RAWRN

INHEREDIEE N A BET DBRICSZE LD N7 7 4 —RARWEZHER LIEZ A, T
TORFIIBWCT R T 7 4 —% 2 BFA LT\, TP F v /307 1 OV 53.3HP
TV, Jalandhar #[X (3 54.6HP, Kapurthala #X (% 51.2HP, Hoshiapur Hi[X|% 52.3HP & 7¢
> TH Y, Jalandhar KT P F ¥ N7 L OREVEZDEFLTNDLZ LR
Moty F£7- hT 7 X2 —OFEEIZEE D%\ VIEIC Mahindra (10 &) . Escorts (8 &) . John
Deere (313) . NewHolland (3 &) Th o7z,

John Deere,
3

-9 BENSHVI—BEBEA—h—
(H8) JICA FH#

FARE T 7 X —Offiks L. B bV New Holland (57HP) @ INR95 57 HEc b 22
U Escorts (45HP) @ INRSS J5 £ THENH Y . SEHIHiFE X INRTS.5 T & 7o 7=,

New Holland (57)
New Holland (55)
Mahindra (55)
Escorts (60)
Escorts (60)
Escorts (60)

John Deere (60)
Mahindra (55)
Mahindra (57)
Escorts (60)
Mahindra (57)
Mahindra (50)
John Deere (55)
John Deere (55)
Mahindra (56)
New Holland (50)
Escorts (50)
Escorts (50)
Escorts (50)
Mahindra (45)
Mahindra (52)
Mahindra (45)
Mahindra (42)
Escorts (45)

6 200;000 400:000 600,000 800,000 1,000,000
3-10 }’E S 2 —ilitg (FEIMA HP, EifE INR)
(H8h) JICA FH#
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(4) ¥ A EINFER OIS, TEAEK
Dy WA EILHEREOBEASNE, BEABRIZOWTE T VU T &2iTo72L A, BRI
TOLIIT/oT,

i) BERIEDN S DEFESM

BUE, VY WA ERBETET A =TV X TAETZIMY LF, F5BENY ¥ HA %[0
WLy ZICGED D HERRLN TN, Uy A ENHEHEZEANTHZ LT, Vv
AFZWY BTNy ZIZEEDODE AL TR TITO 2ENTE D, 1EREDNLEBEA
WCERTHRMIZONTe T U 7 Lz 2 A, H@IHI 100%, FEEEIE 75%., =2 A
NAR 67% . AZPEVE 1 17% & 72 o 72, T3 ) DREPRDS T X 72V T2 DI E L 2 §K T
ERVWEDER LY, FEHHIARRITEAZMETH D720, INHERE A2\ T /)
B b K& A BT 4 72 2 ERNbhoTz, TREMMIE 2 2 MEIJEAS K Z 72
R 720 TWRW=D, FEIHAE FER AV v N LTy —F T 4 U 7IERT S
LT, BFEOEEERERODL LN TEXLAREENRD D,

s

g
axvuis
ERERAE _
0% 20% 40% 60% 80% 100%

B 3-11 #HEEILDEEEH
(H8h) JICA FH#

i) UNHEREDRESR L BB R T

INEREDRERIZOWTERM L2 & 2 A1 B 1.9ha DEIE & 72 o7, HAKIX 1 A 1.6ha,
BeEld 1 H25ha THY, 1 B0 Tha IEOWHERERS RO LN TWD EE 2D, IUH#
FE OB ENEEE I DV TR 25.2km/h & 72572, Jalandhar #i[X 3 25.9km/h, Kapurthala Hi
X1% 23.7km/h, Hoshiapur #1[X(% 25.0km/h & 72 0 | Jalandhar #1[X 12 3V THREIZINHERE D 2 &7
— RRO LN TWDZ EnbhnoT,

i) U FERE AT LR TR
T A ENEROMERR A L, Ay 2B I OWTER L7z & 2 A, INR100 7~
INR320 5 &, WEDOHDHEE L 720 FEILINRIO HTHoT=, BFERAELTWD FT7 7
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H—DIFLMFE Y INRTSS T ThDH I & LD L v U A IR ORRE 2 BE L, &
D E M 2 2 v A BINERRICIRE LT WERDR R 6D,

HPX BT I Jalandhar #i[X. 0D -#4)1% INR220 77, Kapurthala #1[X[3% INR150 /5, Hoshiapur
HIXIZ INR160 5 & 72 V) | Jalandhar H1PX D7 LARGEALHE (CHLAFTRERR) 23 b @O R & 72
ST, RRE L L A BRI XIZIZ L E LT D, S5l ) A S R D 7= O I Z I FER O
EDRMER SN TEY, ENEITREREICE > THDBZRIREME L IR R TE 0N EEL R
%o

Jalandhar4
Jalandharl
Jalandhar7
Jalandhar3
Hoshiarpur2
Kapurthala3
Jalandhar6
Kapurthalal
Jalandhar5 average
Hoshiarpurl
Jalandhar2
Kapurthala2

T T T T

0.0 0.5 1.0 15 2.0 2.5 3.0 3.5
(mil INR)

3-12  INFEHF L ARFTMIE
(H8) JICA FH#

iv) CRERE A LA
WICIHEREFE R E L TOREX #5|IX, @27 v—7 /74 F, @QH— HBEIEWDIL
HOALBIZOWTHMZIT 7o, MRIFUTORD EEY o7,

12

m Single crop Multi crop

u Self-Propelled Tractor-Driven ® Crawler = Tire

X 3-13 INERFLES
() JICA FA#&E
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O BEXFZSIROWTEIAPAERNEMELIZbDOD, I4NEGIXEFEL,
X mETDHBITLLTO LB,
HEXNL D HEGADIT O NEZMTH D720,
FHXTHIVUTBIENAE L CND M T 7 ¥ —%IEHTE D728,
BUEFTA LTV R 7 2 —DE NN SWGE, BILW R 7 2 —%EAT 52
EbmEt Lz, EIXTHIUT T 7 4 —2ZOMBIARITIEN TE 528, BE
KOGEITSHRTE 220,

@ 7v—F/FAXICOVWTITEENIAYEHLE LT, A YE2HETHHEBITLLTO
LBy,
B ATOIED BNRNBE,
HAXDIE) VNG EBE T HERA B — R,
7B —FZ X TEBELL K TEOLAIZHE L TWDHR, Ny 7o B IX%
ELTWATEHIZ a—F ThDHUENR,

@ H— EIEMDOIHEZSWTIE, 9 A HE—AEY). 3 4D EBUEM ONIER L 4R L
Too BEAMEME L TE— PR, ERE, VYA ETRRTOENIN. ZHHEROIL
HEITZ eIz, Vv TA THMOIGER 2 LT D RENS K e 50 DR &

-7,

v) INHERE A LIE AT RE

INHERS A I ATERRIC DWW TR L7 & 2 A, 94D HE T, 340 A % U T
ANEHLEL, V—AR VI NEMmET HRFITEE T2, VARV I N EmE
LRWEBE LT, Ux WA EINHERIIAREINTEY, VAR L U XL TlORE
DR L TODEE, IERZR L TLES Z BB FoND, S Yry 7MTIEAC
Go CIERSE A Z BT L TV D EZENE N L bho Tz,

Associa
tion, 3

=By Own By Association
By Lease/Rent

X 3-14 IRERFEEARE
(H#) JICA FHA
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vi) MiBhAE A, & R

B AO/RLIZOWTEM LIz E 2 A, 2EBHMBIEEA A /HET 5 L RE LT,
Loy LB & HEE DT O O TR & 7o EIZREN 1D 2 LD wiBhAwE M ITBLSEN Tk
RNEDREIERDH ST,

BB RN DWW TIE, 34D 3L, 947 3~5F LRI LT,

B Less Than 3 Years 3 to 5 Years

B 3-15 #FE%EE IR
(H8h) JICA FH#

@ BreaBmIH

BOKRDEE A — T =237V % T — FPRIC TG O#ERZFE LT Y, fiRmcRAT D
W D2 =7 b MR lREICHONT, 7Y% 77— MIREBRE R E~DEeT U >
I X VR LTz,

(1) Mz

KD A — T —1X, RO HA T T X —, WO A R~DFEANETT- T
B, TEVANL—va vz 7Y% 77— ML, NP TN, BT XL TTT
2N TIT > TWD, F-—EORBMEEFIC L CEE TSI 7 —, INfE#Zit5 LT
W5, SRBITTER S T AMNRLTE DY v A BHEE 21T > T A HE S % —4 > Moz
TV ERTH D,

(2) LA

BARM 72 R BRI ORGSR DWW COIF A FIZIREE CThH o 722, BAZKREF LTV
DIUNHERE, HREE. 77 X —offifs. AE— R, BLEBNIZOWTEREFICE T Y 7
ATV T OEHREAF LT,
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1) ¥x HAEFEL| KU
IR FEATRE © INRS00 15
BEEE « 25km/IFH]
VBT 2 80 K57

2) vy hRY v A E I
IR FEAHAS : INR170 J7
BEEE « 25km/IFH]
WEEE T 68 5

3) FL—7—= ¥ I A E ok

IR FEAHAS © INR250 J7
BEEE « 25km/IFH]
VEIET) 4785

4) Ux AT T H—
WRFEATRE 150 )7
I FEZ R+ 5.6-6.5ha/ H

® Vx VA EDOFBEERERRE

NPy TINOTEAEDA o REL OB, HAEIRE S AT A
DWEFBZAT > T,

=z bk

BRGSO E A~ T Y L IC k. EE

(1) FRBREHs
i) HRFe/NF—

| =Y
[Any

BEGE I eIANE

XD ¥ TINDOFEA F ORI IIMEFIT I “Arathder” & FEIEN D P3G 0 AE L. B
HEHBEEBEEZREODIT TN, HEEMEE O KER77HY Arathder DS & 72 5720, FFiZ
INRBLD EPEL DRSS RITIRVIRAE L 72 > TN S, /N L REEBEZ DR 5E /]

H— NI TO LIRSy EN D,

& 311 MREBE /DR KBREBRORFE/ A2 —

/N AR KRB
1. 5% —Arathder 46% 10% 15%
2. BEF-HZENYS O 7N 43% 75% 25%
3. EF-B¥iHiY (Apni Mandi) 7% 5% -
4. RBFEMNITS - 7% 35%
5. BEFRMMEE - 3% 20%
6. EFMA/PNEES O Ty TN) 4% - 5%
Xl 100% 100% 100%

) /NI - B mAE SHa LAT . FREIAR © 8 mfE 5-25Ha, RHUA - £ mfd 25Ha LA 1
(i) PAU LAR— b, JICAHER TV 7
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ERICED L RNV TMANETET G ~RET D RE DR B E <. TORIS Arathder
~DORFEE 72> TN D, FRIC/IEBIFESIL Arathder ~DIRGE (46%) | INANEIZETTH~D
WRoE (43%) . BEmi~DRTE (1%) DREEAE O, BEECNIA R >y BT — 27 30
ZIRWIRGEIZRE & 72 > TV D23, IRFEMEIHME< I b TnD, —F, FHBRFZLD
KHBRZITNI Ry b U — 7 TR L TS R E~ESE TRET 5 2 &Ik
DLTWD LD THD, I TII/NRBER & REEESSINIM TG ~ERERE T 5720
DBUFR NGO DIFE) & ST 5,

i) ARTE i

N T e T OHHR R O KRR A ERFIL, NMIMIHEA T2 RE L TWD, Ry
¥ 7 U= VIR OREA BIXEN—-OME LFFHTHY . RERO 7 vy 7 — M, Uy
B T T allTOeT VU TOREICE, Ux T oA — A HIKOY A XD A £
AL TWLRFICE B L, WoEHEsMmITy v T A T2 < ARET DR - 1A
YR (UL TTT N BN VI Ty AN ATV 3L B A
EH LR, FRUSMIE TR R, TEA 2 R, FA» RffiA A LTWS, Py
TUE=NVHE DY T BT Ny T 4 Lol T T R0 & D KRB,
NP TMNO/NBRZ O A 2 HWIH 7 EEGEEE OB R L T, A
N7 TIRGE LTV D78, MiFEAH T & 5o,

¢ ISV TS M s INDIA
States and Union Territories
~DFEA ERFEL—F

wtan fjéx‘ AU R@EAUR
2 ] ABHELTLS

T

ol el s
"& _J & Rl ' ® Northen India

Ff ® North Eastern& Eastern India
Lo

‘M&\'lu“; R "‘ u Central India
L) A

- G Western India
T AN e § i
e I It "", ® Southern India

INOTAN Ny BrrAN

X 3-16 HERFeigii@ (F) LHRFEMEST (B)
(H#) PAU LAR— k., JICA FH&M
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() fFEIRTE > AT A
R TWNOEA TS TFIAF2—DHr 5, BMORELREW [EBESEHGES
—/NEEHSHEF ] ITER L, MiERE S AT LADOfREIT o1,
& 3-12 TRR-HREF-MTEEHEE) @ERAR

No. Particulars INR/kg | % change
1 |Producer’s sale price/ wholesaler’s purchase price 4.30 83%
2 |Expenses borne by the producer 0.73

i. |Grading, filling, stitching etc. 0.21

ii. [Cost of gunny bag 0.37

iil. |[Loading and transportation cost 0.13

iv. |Unloading charges 0.02
3 [Net price received by the farmer 3.57 100%
4 |Expenses borne by the wholesaler 1.20

1 [Market fee @ 2% 0.09

ii. [Rural development fund @ 2% 0.09

iii. |Commission to the commission agent @ 5% 0.22

iv. |Grading expenses 0.04

v. |Miscellaneous expenses 0.08

vi. |[Margin of the wholesaler 0.70
5 [Wholesaler’s sale price/ retailer’s purchase price 5.50 154%
6 |Expenses borne by the retailer 0.54

i. [Transportation cost 0.12

ii. {Labour 0.04

iii. |[Rent of the shop/rehri 0.03

iv. [Packing cost 0.14

v. |Loss, wastage and spoilage @ 2.50% 0.14

vi. [Miscellaneous cost 0.08
7 |Margin of the retailer 1.46
8 |Retailer’s sale price/ consumer’s purchase price 7.50 210%

(H#) PAU LAR— b, JICA FH&EM

BRIV, BEORMEIIMZ, HEEEOERM, NEEEOBRMN LRE S, HEE
SORGEAMFE SRTE S D, JRFEOFEEMRGEANE Th D INR3.5T/kg O HAD & {HEE
IRFEMAS 1T INR7.50/kg & 2.1 {51272 T D Z ENbnDd, FRHCEITEES K OVNEEE D
a3 v UEHIT INR2.54/kg & 2IRD 34% % 5 D,

R Py TINOFEA FOFRMIT Ay TMEE~—T 4 VI EEENRET 5,
2016 4 10 H OAfik 1 INR3.8-8.8/kg Th V| RIEARRIT LV AEEREINHY it mig L <
VN2 2015 FEIZHEAMEATRE T o T2

@ MIA EMLEEOEEHRFERE
Balaji (EHNRKT) OXT v ah Ux TABEEICRKRE R ELY 5 2 5MT.A EDM

TEHEEAOLEPERDL, BEERFE~OFRIEE, MTA THORY JMFEOFEELE, 4
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BOAEFEFHIZOWT, T U 7 RIC LR EFEm LT,

(1) T A DM THEELEYE

TV FTIARKRT hF v T 2L E LENT A E-EOHSHITIERLTEY .,
2008 4= INR240 {722 5 2013 4RI IX INRBOO (B & 72 > T 5, 7 L > F 7 T A Tl MacCain,
AT NF v 7 ATIX Balaji Wafers, PepsiCo 5N E/2 M THEHRTH D, TIHIERKIZHE,
AFEHBOIER bR LT s b0 L B s b,

% 3-13 MIAEOMIEE£EHE

INLEHEEE i L35 N H P J%M‘ﬂ?][ll%ﬁ
B (/)

PepsiCo India Holdings F T A Fxr /) Oy, T 241,000
XA aNVhE

Haldiram's Food International | & v 7" & FTV—, avhx, F—r7 129,200

Limited N (=T a FIMH) B—
N—F =N (T T ¥ AZ M)

Balaji Wafers Pvt. Ltd. F v TR F—va—h (V¥ 77— b 72,400
)

McCain Foods India TV F T4 | RNUXH L (TVrT— M) 40,000

Santnam Agri. Prod Ltd. TVUTFTITA | XTI NV T 25,000
)

(Hidh) 25+ HP

() MTAEENIY FFEOFERE, FHIERFE~DO BRI E

IR L RFIIN LR L, ZRRFIIMTHEEZOTA FI A4 2> 7L
A ELfEE, WL, MTHEELINTA EL2ROERLVECRSEELZR-> TV 5,
PepsiCo, McCain DE VLY e, FEFRFE~OHINREZR SIIUTO LB Th D,

@ PepsiCo
PepsiCo (TALEFIRFICUNFERR DE WY flikk 2427 2, B Y & 1308 5 i 5
¥z bED L— R THY, BRBRBFITHME LV EIRTET LI ENTE, £
A BN b /oA Sa7avy, Hi MRS I INR2.8-5.5/kg T 5 DTkt L., PepsiCo I
INR3.6-6.4/kg CEVELY 21T 9,
PepsiCo 31 £, EIE, BHRAZ#REE L, BRORFICH L THIEE 21T 5,
A RATA M TZE U TREFIRNE 24249 5,
R A28 U TREY 227 OEROMAZEET 5,

® McCain
MacCain (3551 € Z T5HH#E O LEALL T T3 %,
THIRZIIFEA T D 10 5L OV v T A T2+ 5 Z L3R B, 10 52 E
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Lo TG AITE OWELY Ik BRSNS,
MacCain |33cE5. INFEIZLR 2 B FR B 2 22 EF IR L TIT 9,

VEDEBY IMTHEEFIRNRZZHEOT I L TRENRIERDP R TS, £
N « PHIBRZIC & > TN EE RS IET DTGB v A T2 WK T 250
FIETHRIET 2 2 L TE, WADLE(LICORN D,

(1-2) A ¥ FHARIEE ORI - ik
BR%E L7z 2 B OULHERS O BB I 2 AR CERR & 2015 5 11 H) A > RiZHat L7= (2016
F2H 12 BEIFE) . 2 BONEEOMEERILLTOMEY Th 5, f@ikit, BhsLE % 6E L7z

BT, #EL,

& 3-14 SULE - WA T HIEHMOMLER (BERGHEEDER)

TPH179 (H A&4E#k) TPH179 (A > FHE#%) TPH55 (A F4E#R)
2R.BEE% ZIFXRILC 2K 6,540mm. BE
2,810kg-
I oy 4949 ILKAERER D-3,059cc A
H /B ER 3 40.5kW(55PS)/2,100rpm -
BWIScZ9943 - 36.8kW(50PS)
EITRE 0~5.5km/h 0~5.5km/h FSOR—DERRIZED
WESEES 0.5-0.7ha/H lha~1.5ha/H
PEHERY S5 18 1 AR EDE Y7y T 1= ybaERT S
ET2@E)
@AY BE 700kg A E 700kg BE 1,320kg
ya—>% y0—5= sa—5= ALY
BEEh MER mEX =
BR STl 1,500 A M 600 A F) 300 AA F)

) BRFEfM&E. BARTHRE - RFELTWVWAETILERICIVICE YIRMAEE L-EOEE

B 3-17 #EER (£ -%H) 2016452 A 12 BO#MEIEEF (COE RIBRDD R Eih)

55



(1-3) ETNVT 7 —ATORM L IGESTRROH R & 7%

BME LA v PRI THRIZBW THIE SN ZINERIL, E7 L7 7 — AR bHIAE
A, ERLCIEINIMAERICAL T, FREERICRHA SN, £, UTO XS R E,
HEETE LSOO, TEVA ML —ya rBXOC/P OHim EIC&ET 5 BRTIER SN,

INFERE D HARIZ OWTIE, TEREEICBIRT 2 2 v XY OEIZ DWW T, FEiERBRIC &
DRBERWZ LR TE oD, BUTOMHRRO EE & L, £ fEEREICON TS,
Hard Soil T&H»> CTH HAX D 1:-3< Y (Soil Preparation) % FEfid 25 Z & T, +oIZ/E#ET
XD ZEMFEFETE 12720, BEWUNFE D555 13 B AP Soil Preparation % &+ CTHELA | I
LSHETWT DL RIFENPMELR D,

A FIZOWVWTII NS WA AD I FEND 720, 20g L FO/IA ENTERLT VIR TH
HY . TD XD RIEA. 20g LT D/ TN R DR D BEHCE D TR AR %
7o TLEI D, A ENHEDHZEIL, a0 XDy RICEECTCTE ey I —%
e, A _XYOREEHRSTH L L L,

EATHEZHOW TSI f@E e s, BEHBHREETCHY, 7n—FKLY
HHAY (A —nN) RELEOFENRE o7, LoTAH%, 42 Mgk E LTHA — K
~OYGEE R 5,

INEZ U ZIZOWTIEHERYRENL, MTAE, BHATOIETIX, BHETHD
BED/NEAEDORERNEZITO) Z LD, HEERIZIZAAHAR LR U XL 5 I/hEEZRT 5
AU RY E/NEX T PEEIN T ERENWEEZ LN, HRICE - T, AR
TE5koIcLiv,

Ui v 7 DR ENZOW T, B ORE &23 150m LT ThiviE TPH179 D& E: (700kg)
TH LW, NPy TIND X5 IR e B35 12D\ Tk, TPHSS (L OF &
(1320kg) 73d> > 7= BEATRMIE A L DR D 70 SAEHERREN B3 D, £72EHTT 2
A= R T IFHED Z 8T, T ABI XA 7D TPHSS (220 T HAERD TPHIT79 & 1E%
RRRIIEDLRNI ENEFETE 2O T, REWVESIZOWTIE TPHSS Z#2R L T\ &7
v,

£ 3-15 IREHEERORE
I H PERNE
o YIS AARMEERE R —, 72722 _vor v RiZ
IR Ny h— 22555,

EATHE 7 —7K->2A4F (KA —) X~EHE
INEZ T NEERR 3 X L X L A A
2R PRV T T E v o R E(1320kg) 8K

W EG| e HELE,
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(1-4) RN REFM (Brid-R DR MESERE, R O B i &4 55T

A FABRICS R, T SN O BB S (BT, 151 2 BREET 5720,
AARICE W TRGE S 7oA > MERRE T L OMRERBR 21T HATIE (FHV) &K
RUNHZ DN T, ZORRE BT D(1-4-1) & & BIT, —H T, BILO 720124’
RSNDHIEERRICTL Y EBIHA, FEENEY & BUTERROETIEC L DM 2
DIZBNT, A ¥ FFRET N OBHGE SR LT 5720, 1EERERMRER & 13 RR
B(1-4-)Z T UTo 1o, LTRZDOMRELZ LD HLOTHD,

(1-4-1) BITINFE (FH\) CEBRIE DR RBE & 7Rl

FEARINFE I LD R AR 92728 | EATINHE (FHa\) SHBINFE D VR NG B M OMESERER
DI A LU T O IO T o7, #ERiZ, O, @D F722% 2 SO Y5 (COE DESEZ DU R D
FiA T/ 5 D Pawanjot KD ;) TIT-o77,

@ COE E$
7. PSS
+2 : HARD Chit+'E)
AnfE : Jyoti 1BE
JiEBE N o
WANE : 30 4 F (76.2cm) ¥ Tk
e COE ORI IZ HARD 72 HE T, #AD EIC AR
THRNZWIZEHEVIRIETH 72 (BES) |
e 1ERORBRITIEITHE TO_KLEE ) Z LT, 4 R THE
YERY 70 WAE 26 4 T (66cm) TITH PETH TN, T
TIZHANE 26 A > F O HSGITIHED K& o > Tz 72 D
(2. COE DFBRIIZIT > TV D 30 A T2 7 Tk
(X1 3-18) TiT-o7=,

B 3-18 1:30 1 »F O H I

A . AEERe R

FAN Y TEIEL P L 72 EA) 1.8¢/10a, 4hfE Jyoti, & HARD O, TR A 1T > 72,
BTN, TA—CHIRVEL (BE 1), RIEH7-001 THEEE (BE2), 55
W (BE3), FL—F7—ICREFELEE (BE4) £ TORMEZNE LT,

AR R 2K 3-16 1R T, BRTLLUTOEEY ThD,

1) RREZAT 2B IFFERIZ HARD 72 HE D720, # BICIFERED LM E3->TET
BAMWEENIEFICHETH 7o, DX I RO T OIEZFEIEE X TPH179 Ty
0.29m/s, TPH55 T 0.47m/s & B0 o7,

2) PEENEIL. IVHERSHIEER S 1 4, H B8RRI 4 44, IEITIHE X T /) — R 1 44,
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ATEWET DY —D—IN354ThoTz,

3) 1 ERMY 720 oBESEEEIL, TPHI79 T 6.1a/h'2, TPH55 T 6.3a/h, 1EFTINHE T 6.1a/h
ThHoT,

4)  VREEITHSRIHE S MEATINRE TIRIER U CTh 528, TEEA BB 5 4 (GEfG
HE) NEATUUHE 36 44 & FEMRINFED 23 1/7 D AB TR UIERBZ1TH 2 ENTE -,

5) TPHS55 O EHTHIFEOFIG @V DL, BADE TEATT D A=A Ko Tofewd, Wit
FIOIMANZ — BB LR E < BERIT D2 MENH 5728, [FTTICKHR A ZE LT,

FH—Y (FH1) fTHE BRD

D (G 3 b L—5 i BT (B 4)

12 7 — )L/ (1 7—/1=0.01 ~7 Z—/)L)
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& 3-16 {ERpeEFHRER (COE EH%)

IR # A & TPH179 TPH55 BATHEY
% A B E?ﬁ%1% E§E%1% EiRE 14
EEREAR B E#ERIEAA 7 —Hh—35%
£ B @ & (m®) 610 610 4459
BERE (m) 100 100 266
EE (m) 0.762 0.762 0.762
BEE (X) 8 8 22
¥k & E (m/s) 029 (Fi) 047 (Fi) —
EX 3 (min) 60.2 57.9 436
IEEREREEIE (%) 78.6 55.0 —
E{TEERIE (%) 171 35.2 —
HEALEEEIE (%) 43 8.7 -
REELEMAEE (%) 0 1.1 —
(MNE. EH) (EBRA0EE 1[E)
ESERE (a/h) 6.1 6.3 6.1

v, YRR AR

FA Y TR LR L 72 EH) 1.8t/10a, §hFE Jyoti, /B HARD DR CRBR 21T 7=,
B WHEEOY T IIE 2Bl a o Ry oL U 7 ICAD E ZATERINLTE, &
Toy U TNAARBOBEITA - BRI EOIMY O R 1TV, B ElCih TE -
TRTOAELZERILT=,

TEATUHE OFRBRIE, [R5 CHHTIT > TV D HIETIHEL TH 5, BRI &
FAERIC 15Sm oA E2H 7L e LTERIRLTZ,

AR 1 K OV E H A 3 A W R R E PE R BT FE S v 2 —T17 9
BE L LI,

AR R 2 £ 3-17 1R, BERTDEUTOEBY Th D,

1) RBRZIT - 2 ESIEIER C HARD 22 HE DO 7-0, BRI KREDO IR ER->TET
BHEENEFR IR CTH 72 (BFHE6) . TD XK D RO 7o O/FZEHEL X TPH179
f&mmsimﬁSTQMm@&#ﬁZEﬂoko

2) A FEOMEITIEFITES (MK ORELEZ N LKENLTZL S 72 (FHET)
DEEERR S 4. ﬁ%%$%ﬂmm%k#% A& > 7213,

3) HEEIAIL TPH179 T 5.8%., TPHS55 T 6.9% DA5EFITx L,
\HERZ D 5T,

TR A O A%

TEATUNHEIT 26.3% & FEH

B {HHDNERF NG A CABRMREEDOEIL. Vv A EOEFTYHETIC AR L0RDO T, Z O
EETROBIZbDOTIIRW, EE, BAFHEDOL ZARFD L) RREOHENRL -T2 10 H
LThHrEEDNS,
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4)

5)

Fede T OFEISIZ, TPHL79 T 1.7%., TPH55 T 1.9%. 1BITINHET 24% L . OIS

ETHD ol

INHEm 2%, TPH179 T 5.7%,TPH55 T 5.5%Zxt LT, 1EITUNHEIL 9.8% (BE ) &
Zinote, UL, THIZE DA EOH LTI, HEEORE R, EOLT
PurBEiclviviEFonsdzd, THICEFEES> TV LA TRV ETF R
T BN EBRRESNTZ b D TH D, WMINE TR A LA EDIFEAENR TN

YO OLE B 20mm LL O/ T TH -T2,

IR # A & TPH179 TPH55 1B1TINFE
TEREE (m/s) 0.18 0.24 —
BREBEE (ko) 36.0 31.4 21.0
A |E-FB-EHEBEE %) 453 31.9 0.0
IS X ) 54.7 68.1 100.0
WLDMEE (ko) 19.6 2141 21.0
FIE RN BDEIE (%) 33.6 46.3 246
IMNEA0gREDEIE (%) 10.0 8.4 3.3
N FRLEDEIE %) 7.7 5.2 13.2
E HOLOEIE %) 16.5 134 18.1
ARVBLDEIE %) 22.7 15.6 17.6
ENWLDEIE (%) 0.0 0.0 1.0
BEIEE ) 5.8 6.9 26.3
] BIEommU LDE D) 2.9 5.1 222
&R BE1OmMmEBDELD) 2.9 18 41
REITDEIE (%) 1.7 1.9 2.4
A BELHFem L EDED) 0.0 0.0 2.4
R RO ecm RBDED) 1.7 1.9 0.0
IRFEIEREIE (%) 5.7 5.5 9.8
RIR  (kg/10a) 1739.3 1879.8 1865.3

® 317 EXBHE
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5 OKRE (5H5) Lot (5H 6)

LA (BET) BITINHED 1 2 A & (B 8)

@ Pawanjot K@ (R EHA POSCON X »/3—)
7. &
+'5 . wiEt
fnfd : Pukhraj
i fliA
BANE 30 4 > F (76.2cm) ¥ 7Y Tk
o WEEE DO RIHLIHAE TH I\ 2720 72 Pawanjot KOS T, S4FELHBREIT o 72,
e Pawanjot [Kid, WK A — D —D 7T % —%MHL, £2TOBBTI0 A FTD
CIHTIHEHT LTS, HEIIWMELOD, HEEINEORS L Bl ElTIT L
A EENRSTIT N,

A . E¥ERERHBR

TR CEHEZR PR L7 EHY 3.00/10a, GhfE Pukhraj, 1E I3 L O CHBRZ1T -
776

BT, TA—TCIVEL, WRERISEHT-DOA EHFEIEE, EED, bL—F—
(IR EFETEE E CORMAZRIE LT,

BRI A2 £ 3-18 IR T, EMTHLEUTDOEBY THD,
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1) RBRET-ZESIE. WEOEOHITE-> TR, BELOZD HETIERL . +
YDz En | MEEEE X TPH179 T 0.51m/s, TPHSS T 0.65m/s & COE
B &0 HK 15 FHE» -7,

2) PEEEANEIL. INHEREHNEERE 1 4. M ORI 3 4. IEITINHEI T W —EiRE 1 44,
AEENET DIV =T =N 244 ThH-oT-,

3) 1S 72 0 O MIGEREREIL, BEUNAEN TPH179 T 8.7a/h, TPHSS T 8.2a/h, 1H{TIX
HENS 5.4a/h T, HEBUIUHED 7 030 1.5 [ OEERETH o T,

4) PEENE HHMINHEDS 4 44 GEERE5) | 1EATIHE 25 4 & | HERUIHED 5723 1/6 DN B
T, L5 EOMEEZRITO 2N TE T,

F 3-18 EXeEEHEBRFER (Pawanjot KEE)

R # A & TPH179 TPH55 B1THEY
2 A8 E:ﬁz‘s%ﬂ% E;ﬁ%ﬂ% EERE 18
WERRIE3L W EERE3R J—Hh—24%

f# B m & (m?) 475 475 3,978
ERE (m) 104 104 346. 80
BEME (m) 0.762 0.762 0.762
EH (K) 6 6 10, 22

£ % E E (m/s) 051 (F1y) 0.65 (F14) —

e FE ST (min) 326 348 446
BEEFEEIS (%) 63.6 61.5 —
EfTERREZEIE (%) 28.0 30.4 —
FEALEMEEIE (%) 8.4 8.1 —
FRREULFFEIE (%) 0.0 0.0 —
(NA. B

BEiEERE (a/h) 8.7 8.2 5.4

7. VNGB

FA Y THEIEZ WL L 7= EHY 3.00/10a, ShFE Pukhraj, T2 I3H0EE L ORI CRBRZ1T -
Too T2k, WHERE DY 2 T ITEE 2 BBl a o Ry oL X U V7 ICAD & ZATERILLT,
Fio, VU NABRIOBITA « BHSOXEER EOIMY O RN EITV, B It T E
72T _RTCOA EEHEI LT,

TEATIHE OFRBRIE, R — I CHHTIT > TV D HIETIHEL TH BV, BRI &
[FARICHRRE] 15m oA E&2 7 e UTERILLT,

FRER T 1 K OV E BB T A R IR E PE BT e B b o — T D B A 2 5% L
L7z,

AR R 2 K 3-19 1R T, ERTLLEUTOLEY TH D,
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1) RBEREZIT--ESIIE -
WL A - T8,

2) fREHE

BRI LE ARG 2 o T,

3) R oEAIX. TPH179 T 6.3%. TPH55 T 5.2%. BITINHET 7.3% &
DRET IN—FL D> 1208,
4) IXfEo 2%, TPH179 T 1.4%.,TPH55 T 0.6%

DS, Ak S Ric E
PHED) DIR NI 723> 77,
A1, TPH179 T 4.6%. TPH55 T 6.6% DfEH|

(LT,

(Zxk LT,

NoTL B ENRL .,
TEATIN R 14.1% & B
. TEATINE T

FEWRUNRE & &I T ERE 1T o T2,
TEATUFEIL 8.2% &

%o T,

COE DOFEEFEIEEIC, N TR A LA EDIFLALITa L XY OREN LB
20mm LL FO/IA T THoT-,

= 3-19 #%EHEEFER (Pawanjot KE®H) "

IR # A x TPH179 TPH55 1E1TIRFE
1EEEE (m/s) 0.37 0.58 —
IR ESE (ke) 35.2 23.4 32.4
| E-B-THEDEIS (% 0.0 0.0 0.0
R nLnBEIE % 100.0 100.0 100.0
WEDHREE (ke 35.2 23.4 324

FRIEMULEE0gL BYDEIE (%) 493 63.7 37.2
INNEQ0gRFEDENE (%) 11.9 12.0 10.4

[P FROLELOEIES %) 3.8 3.9 34
E HELHLDEIE %) 8.4 1.8 2.9

AEWLWEDEIE (%) 17.8 7.7 242

<ERWNEDEIE (%) 0.0 0.0 0.0
BEEES (% 46 6.6 14.1
7 EBEAOmmEL LD+ M) 1.6 5.0 6.8
E BB 0mmaEDHD) 3.0 16 7.2
RLITDEIE (%) 6.3 5.2 7.3
S| RETIFUcm?’Ll EDE D) 2.9 0.6 4.3
E B0 em?EBEDEHD) 3.4 46 3.0
IRFEiaREE %) 1.4 0.6 8.2
KU (kg/10a) 3078.3 3064.6 2875.6

BRI DZH ROV T

Pawanjot o [l 55 DR F 4 FL AT U RE & ABATIFE D AR ) OV P8R oD Hrigs %
ITo AR A3 3-20 [T, 2B EIT S ¥ % 7 O FHJIE: 25,000kg, ha & L.
INHERE 2 REANCE 2 LAE L TV D 20ha IO EZE 25 L 2 LCHRIE L,
RO BT R TOBEGHEIS L IR AEIG 2 8 LIcBiE DR L2,

4 VEZERSEE & VESERER ORBRILF —FIE TIT» TOTH RIFHIHIEZIT > T =) R CEBHN TS,
HEIZ ER - TL B LEHCKMMOEN R Y | ETORJMEREIC K > TEEHE 2T L CTEEEIT
7o, VEEBEIGENNEL TG, 728, IUERKREIS (%) X, IERK LA EOERE, K
LIcA EDEEEZEOI-ATOREETH > THHLTWET,

SRR, 4

oA ETDOHEOFIZED 2 BWELEOEIE, SV E=100% —({EEEIE +INFER L



NFEZZ W TIE, B TIEE % L C TPH179 T~ A A Rs.166,600, TPHS5 T~ A
Z Rs.165,000 T V) | HARINFES 2 Z & TRIEZLRHIHENR D H 2.,

AR DWW T, TET TR & bhi L C TPHL79 T Rs.978,000, TPHS5 T Rs.906,000
DI 72 5,

& 3-20 HHIRNELETREOAGBERUVHAEOLE"

IH A TPH179 TPH55 1B1TUNFE
AMEE DOx@x@ (Rs.) 18,400 20,000 185,000
OAHGEE@(Rs./A) 200 200 200
QEEAE(N) 4 4 25
QEEBH(A) 23 25 37
EITIRE LD Z (Rs.) -166,600 -165,000 0
HBHREE @DxGOx®xD (Rs.) 5,640,000 5,568,000 4,662,000
@UXE (kg/ha) 25,000 25,000 25,000
OHBYE (%) 94 93 78
©®# & mE (ha) 20 20 20
@4 D B i (Rs./kg) 12 12 12
EITIRE LD ZE (Rs.) 978,000 906,000 0

BE

7 3-17, 3-19 TA EOHEBEIE, FIHE I L ~EITIHED 73 2~4 {52\ 2 &3
Do BATINHE CHRIENZ WER L LTIE, T H/—THYVEZ LEEOHEETHL,
BT XL FT27DICT =03 XYEMENIEFIZHS , A D 2 ¥ LTk
HBMSTLEIZETHELTWS (FE9), £, SRIORBRTILI0 A > F 7
T CHRBREAT o712, A 2 RTHEHE L TWDilE 26 1>F) LV HIRL, ¥
TWIREZTAEDRDALBENBADHGTH D72, HHLTWDT H—0H ) BLY &6
DIENIAMEIZH DT, 23— N2 —TA &> TOHEE (FE10) AL,
BEPRHE DO FEAGIL B TINHE & Lol 3 5 L7y, AAROERIXBEDLHETEE L
EINTWVD SBULTFEDIEEhotz, Zhux, AREERAIT S 72k 30 4 »F DY
TH TR ThHoT-Z ENFRKREEZ NS,

EiEowY, PV ITHEZOBE. A TORDABEREADMIIIRD, 70 —FRL T
JH—=DEA T THENSLTWEOERE LZEEbND (X 3-19) (GHE 11), FFic,
TPH55 O#EEHIG S TPH179 LV &<, 220 10mm UL EOHEER LV DX, TPHSS
THALIENT 7 24— (Y arT 4 T7H5075E) OX A YIED 184 A > F (467mm)
ERPSTTZDTHD (BEH12), A RThI7 72— 3 FITEHRAATHEDONL 20D,

HE) =100% —(@.6%+1.4%) = 94%
16 2% FHCIREHE B 2 A2 00T, 2017 46 2 A o5 B oot% . i T 7,
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FABI T ZETTZDITIBEDO RN A P EFEH LTS, HRTITHEERBOZDIZ,
N7 72— DM EEDLRFT, MERI RO —ray 724 LIS
BN A 7 (284mm) (FE 13) ZEH L TEEZITH, 4 RIZHIROMANZ A
YiZbDHLDZ LD T, INHEIEETOREGEBDO - DIZIEDOMNZ A V2T 2
TEEBEL TN,

18. 44 U F

i 304 vF i
I I

B 3-19 +r3948—24FICkHBE

IV IREZIE, TV T — MU E DM T A RS TIEA S v F— R T, i
FIFFEABICE LA XDOALERTNAZ L&, WENEIDHESH LT, NV
T ¥ TINNT S IR ER 72 R RBRIICEA L TER L TETNDH LI THD
N, EEODRIZOWTIRIEEFT DO LS ThHhD, U7 AT BN EBERDBIA
KBTI ENEZ D EDZ LN, MO TNV HITEWRE 5 —
FiIpe< 720, A ML —MEX LB L TIRLTAEBBRBNENEETEZT, A hLb—
N CHEAHT L CHERMOFEEIC L ABF IR TE 50 TIE RV EEZZI b5,
LLAHAENERD, FAVICEDBEREA L2 ET AV y MBI THGE,
DNFITEERM TH D, COE THRBRMIATS72E D THLIN, A7 XDT KA
—MNBIEA N L— MIEMIT LEFTRLNWEDT KA 22 &Rt nZ L,
INHERR R & AU FE D 7 A3 72\, D BUY ER O E WL D & IR OEREIZHEH TV
DA EDHEINFED S NZ WO T, HBINHED S a AR NE S ITRZ DM, I
L7t DMz KT & EBITWHED TN LOHRIZFE > TWDH A EREhoT-, BT
INETRANRZWEHRE LT, 7H—THYEZ LEBEIZ, LodiclEsTLED

17 T2 WGIEDREIRIZ 2~4 Fl72 E TRV 2T 27077 THAZ M T L0 H 2L THAD

b, HPOME:TORBRERZR EMTLEAEALNR, ILBEORERY CHEETO IS J iR
DR ZERAE LI RE DL SGHWER Y CHHEICNER LR D L350 E ZATEARVWEDI L TH
ST, WAEMZE, fEIREE OWEIR S E, EEORE R LICL D faxr EEDS T 20 E LB AETRH, 2
OH|EICHLRFEOH D L HC, LA ERNEZ D, " T2 X—DFATYTHEENRDILDONREL 2D EY
PR ENE Z 2 FREER T D2 EBbh s, 72l RFEICBWTOREO-HIZ, 2016 410 AIZ
1ToT-HEMHT T, 7V ITHAEA L — MEZOEBRX 25T T\ 5,
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AENHY, V=H—FHEN TV EZDOIDOIMYEZ LTETHRDRNZD
Thsd (FH14),

ZI LRI THEIFED 73 1 AN W a2 2 7223, 4Bl Hel sl B TR
UHED ST I3 1 AP I & B FERAETE T,

Pawanjot FCOD B35t~ COE [4; CONMERLN LN DX, v—& U =7y b &R
WHR DRI IR o Teled, EZPH/MALENZIEN TN Z ERRRFTH D,
Pawanjot FC D B85 TZALHHI L7272 0 RRBRATC R 2 3% L/ =0 2T e n
ZEEER L TChbRBREITo T,

COEEARELY L EMN DT,

3-20 A—&Y—\7y FEER

EEERFD NBIZHOWTIEER 3-18, 3-20 Did Y | HEINFED H D3 D72 NELT, INFESE
ERITZDZ EN o,

TEREEIC OV TIL, COE DS TIIRMASE S AEREHENEN 72 Z & TPH55 (25
WTIEETT 2 A=A BEUTICRE I3 2202 > TLEWREEN BN R o7z
D, VEEEDN DI o 723, Pawanjot KOOSO X 9 IZHEEN L, BITTHAR—X
b1 ITHEPR TE AU, BEFR S L3 D IEATINHE & Ll U IR RIS ENEL TL D
LEZLILD,

Lo T, FEEELELTITE. MEY NEHEZETH S, COE D Pawanjot FKOFE TIIILFE
REINELS ool EREE ST LESTLEDZ &N, REIZT TRIMOFD
AL JE OB BN LD FRIERTOREISED 28 TE TOW RV ATREMED m v, FE Tl
URIO TR T I vXon—& ) —nu—%ffio TR, +oRiRSE THRLE
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NN ENRTIDZVWERR EEZ bivd,

PAEZ D HEAINHE D 5 AMEATINRE I Fe | 815, IR D 70 < fEZEEIZ DWW
THDBRWABTEL OHEEEZINHETE D Z ENEFETE -, S HITE 3-20 OFERMN
5. BEMUNFEIZ T D Z & THI Rs.1,000,000 OHEIH R A & 0 | KIZ TPH179 OBLHE T
JV % Rs.4,000,000 CHEEIRTE CEIUTEFIT 4 FETRERIN CTE 23H TH D, BFET
DT V7 TE 3 ETHERERIL LW E OF R b 27208, #2175 2 8133
BHTHHod b LHKITE S,

FEWHE D 72 6D D FAIH AR DO SRR Tl EFEOBH S HiilE 30 1 > F TA b L
— MEX ZRE L2V, W OB OSN30 4 T 77z L
TERWEAIE, WHETHERTS N7 7 X2 —IlilT 2524 Y E2EOMNZ A YTt
Do Flo, BB BEGIZE O TR TR TEET 2 72012i%, BBRIAMNETSH Y | ([
ITT 2 AN— A&k D722, ik B O¥RO A TABII & L CHEIIAESS T
DHA) Z 12 RICT D, R SINEIZBIR T 580 I OV TIHMR D) LK & 451
WD TNET, BT, INHERFO THLZ RO T oici; L Cldn —2 UV — L F & ff
AL, CEAUIHEMANC ST von—& U — m—% i, $FRRIED 217020 &
E2 D,

N7 278 —DF A FIZOWTITIRFEE D EFERBRIT 0T T, MVZ A ¥ AFATEED,
COE THETZ 2 ERT 2.

Flo, AV ROFA TWNHETIIT T —TIHVEZ LERIJREZIEL2EERH D, K
a7 EHRT5 2L CREOMNEII/IRNEEZZ DN, 2T F ORI TR
WD, BEEAARYIZMLEE D RBRFEGENLETH 50, BN LEIL - A
OFEWINFEDORR E LTiX, TH—CIY I Lok, IEHICEY vy 77 v T a=y
NELEE ST D2 AT =V OFEREZ BILD, TPHITYIXE v 7/ 7 v Fa=y
NEIEETE L0, FfkEERROFEIRRCTIIL Yy 7 T v P 2=y N TOIHEIZD
WTHRRIEZITW oW, ZD7eHIZid, BBMCTHEH L TWa 7 —Ic, vz Lz
BRICA B2 HFRIZTFEDTODOHTA FIRERD T 570 EOBCENRVLETH H T2,
T =D FEHE DA% COE AR L THED TV E 72U,
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gLy FETAENFRTWDE (BEY)

a— X —THnhi=(E (5HE10)

Ny =AY TRELIZAE (BRI

TPHSS TREHI L7z h T 7 & —D & A ¥ (BH
12)

n—rny 72 A4Y% (GH13)

EATINHE TRV IR LA £ (FE 14)
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(1-4-2) 1BITHRES & FBE AR O S TOMBIGE DR (BRHIE L& F4M)

A 2 RAEERIC SR B, R S V- IHERS O S M S (Bedfiia . G 2 RGET 5720,
AARDFRESEIT L, BN L 787z R AR L 0 BB ICHEf, BB S
BB T, IO MHEERR 21T o 72, BUTHRROIBITEIC L2 ET VT 7 — A
DT DIZIE, 2016 4F 8~9 HITHIT THMIHRAITV, 2016 42 AIZFEM L2 1 FH D
HRERCH| XN T 2 EHORBOEEIZHOWT, BZ=R L COE & CHEsTTo7-. 0h.
2017 4 1 AIC3 L7 MERERBR Tl 1 FRICE M TE 2o 7c A ROBEITORME (59
66cm %) TORBRE Ehi L7,

EFEO 2016 4F 8~9 H D HaRMIF FICIX, B RBIFARRIZ OV THZER KRB L O COE
B, WREICHIA L, MBACICHE LBk R I X WA S B L. BTSSR
DEATEIC L DY L T, IR A (1] U/EZERE SRR & ERER BB 21TV 2R A b
LB 5 2 &, 72 b ONTHHHER AR (bR 75cm) T HIETTHES: (M 63.5cm) & [R5
HLIEENL EONENRHR SND Z & 2R L., BUMEGEZ RS 21FE21T5 2
LB L, COE & L THRIZ S 725 2 L TREN RS,

B35 OB

EFRERHI AT O 72912, COE 725 2.2ha DG ZED | £ 2-6, K 2-1, K22 1TR- L2k
I 9 DONE = DORBXERE L, 72720, RBROICEL Tid, RBRROLO®%
1847 ® Soil Preparation T{T 9 TiE T > 7225, HEFTITEERFIC COE OEEBNMEITIE TR
FERHLZ2 e —2 ) —FT—F—%[{i@Es THEA L TLEVARDOEIMEL TR 2> TLE
ST b, HNTETEORBRX E LTHE L,

TEATIE EEHE CHBIE 20 OFA EOBPEDLLR2NE I, KHTHE AT T,

INBFHE DR R
SMREITERIZ 5 IO Z R, ZOHND 6 HRIEATZHNOURDOKRZ BRV N 4 BRIy DA
Fe BRI LIEZIT> 72, fiRER 321 ITRT,

*  Hard Soil Ti&, Plot® (75cm A hL— FX) DOINENR—FEL -T2,

*  Sandy Soil Ti%, Plot® (75cm ¥ 7 # 7' X) DOINEN—FEL -7,

o v—XY—J0NF a2 LREBRXOIEN, Hard, Sandy L2077, i
ELT, 2 HBIATO e —Z V=D NVTFNEEDZ A IV T RENPo T2
BATELD BHOTLEY, B—F U =B ALTFDONTELREEMITTLE
WA ETERHS T LESTLZ ENBZOND, K 322 (T A XEOHA DORER
ERLTWDN, B =4 U =0 VF 2] L7z Plot® & @D A £ D¥ (HaD~
A) DORM LI L TORNZ ERDND, SHIT, BHE 15, 16 ik L
THZEDENTND,
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BE

o INEIZOWTIX, v —X U —DAFKERE, FkbE AR OBENE 75cm T HIEAT
Fehs RS, /M Lo TEENU EDOINETH S Z LR CE Tz, 272 L.
LB OW I HAEE T2 T2 L 138 U <RI 3 » B ATV FERES
HWLEIND D,

s X IV—HNTFEHHTILIZAILTIZONTIEL, BANGERTDHZ LI
o TR, TELVBAETDORENFEL XA I 7HBRLTLEST, K
EMEH T2 & S ITITBMA Z » TIZHFNCA A IV T EIBERLTEBE, A ¥y
TNE=F Y 7 LR bl ek nE 123 5,

® 3-21 NNEFEHR

Plot | HEHR | +H EENE BEAX ¥R BEFE | R-ALTF =

No. (cm) (cm) (kg/ha)
@® g7 Hard 63.5 2 kL—F 21.1 FiEzx — 33,891
©) FIRZR Hard 75 CHHY 16.8 TS5oh— - 34,360
® #iA% | Hard 75 A RL—F 168 | F5v4— - 40,380
@ ;A% | Had 75 R bkL—F 168 | F5v4— o 28,552
® 817 Sandy 63.5 R kL—F 21.1 FiEZ - 35,194
® AR | Sandy 75 CUYT 16.8 T8 — - 40,725
O] #iA% | Sandy 75 R kL—F 168 | F5v4— - 35,004
#iA% | Sandy 75 A RL—F 168 | F5v4— o 31,019
©) 81T Hard 63.5 A RL—F 20 FHEZ - 35,633
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& 3-22 YA XBOSH

Tuber size
Plot Ave.
-25gm | 26-50gm | 51-75gm |76-100gm | 100gm—
Num. 42.2 84 52 24 15 36
Weight (g) 2,145.2 1172 1878 1408 1252 5016
Num. 40.4 78 57 21 17 29
Weight (g) 1,888.4 818 2,160 1,328 1,414 3,722
Num. 44.0 76 50 35 28 31
Weight (g) 2,379.2 976 1872 2134 2408 4506
Num. 29.6 61 31 14 17 25
Weight (g) 1,569.2 706 1186 874 1392 3688
Num. 47.6 99 69 32 8 30
Weight (g) 2,116.8 1234 2522 2022 684 4122
Num. 43.8 83 47 27 30 32
Weight (g) 2,336.0 1030 1724 1680 2598 4648
Num. 37.4 67 46 35 16 23
Weight (g) 1,810.4 702 1726 2244 1412 2968
Num. 33.6 70 34 17 13 34
Weight (g) 1,790.4 864 1222 1064 1098 4704
Num. 42.6 82 39 31 21 40
Weight (g) 2,566.8 772 1448 1860 1838 6916
Plot®@» 4 (G-H 15) Plot@o s (5-H 16)
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VEZNE R

AREBRAE R AR 3-23 1T, RBRTIER OFHI O AL, AW R E PEE R 78 30 &
VHE—TITORKMEDOEELZSEZ L L, BT 5LUTOEY THD,

(1) B> T

2

€)

4)

BEEIEICOWTIL, EBITED PlotDD 8.3% T —&HEN o7, IBITIEITEEE
Wz, 7 —TJIZ Ko TOBBEREN-T- B2 D, TR ED I
HWCTHEELWVESNTND S%HELL 2RO THRER W EHIBrT 5,

TPHS5 O M, FABIT D NT 7 X —DX A YRR\ T=HHRENRZ N ETHIL
T3, BBRAE RN D Z2H ngn&ﬂoto

PLEX Y HBEEDRLTH7DICEMEES 75em (AP D 2 ERXRETHD &
FIWr 2,

IHERRIZ DN T

+ .

IR RIZOWTIL, EOFRMBTY 5% T ThH o 7o 7- DR W &5,
- RHEMIZDONT
B ERN-TL Bt A - KEWZHOWTIE, FEAER T TH- T,
EITECTEROENZ L, PlotDT 22.7kg, Plot® T 16.9kg, Plot@IZBd LTI
193.7kg ToH o7z, PlotOIZEH L T WA B30 92T, BB T 7o
LXoORRETH T,
i@ﬂﬁ#of IRTAIUTIEBIEENRICR | FEREEZHRS 725201 T
o MEEREERBRCHLORPHERE SN TR, EEEENGEL &S Z &R
T:”Emfé%to
T, X TERNDRVOIL, T X —THEAT ERFFICE T 2
LIZky, Zo®kEELETLHOIC N T 7 X —REGBICAY LEEAED D Z L
NIRNTZDTH D,
LLE XY Brakhs Cf7 > 72 Soil Preparation 23 FEFICEE CTH H Z & B ER TX 72,
L7 L. Hard Soil K CUHEAIT-TWDH L, EFEEIN EN-> T 2R H -
T2o THUE, A ¥ R CIEBERIREK (BE 17) 2179 0K T 2 L 5EH 18 TR
Xz, BARLEHDOLENREESTLEY, EOENFERRIH I B2 -
TETCLEI, ZOHBEZES T, SBEKRFTIELZEZ TORRIT UL
57, MOINTIToTWVDEHIRAT Y 7 T —0 TR DENZMF LT
WS ERDHD EEZ D,

HOHIZHONT

HWHOEIA L, Hard Soil, Sandy Soil 352 IEITHEG I FL~_BEkbs: O J7 0MEH
272, Plot@DEITHEFNZ DWW TIE, 63.5%MRHE NS Tholz (BFE19) , K
THEPEMETHD Z L & HBHOEBIRNIZD A ERHRITHTLE-
7l Thsd (FE20) .
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UEEY HObOEIEEZD 2T 50T bFHREE DT 3 L LRI 5,

(5) FHBEWHIZHOWNT

VG, FRCEBA LW (BE 21) 28 Sandy Soil TEL Rbh, £D7-
. Sandy Soil %573 Hard Soil IZ AW E OFEIG @V, JRIEIZ- DWW T,
BUEPE CITRE CTE WA, MK DEENEZ biv, SBEMENLDOE
RAML 2 ERRZZH L ThE 20,

(6) ARML—HMMiZE YTV IHEZIZHONT

BEICHOWTIE, DUV TN Z (BE 22) OFRZA YORELEZITRoT W
W, A bL— MEZ LHEL TEZVO TRV E THIL TO22, Plot® & @
THBLTHZDOEF R (DL LADLT N TIELIN Y I THAD TRV
W), ARIORERCTIEE ORI IR TE 2o T,

HUVHIZHOWTIL, Plot® & @THERL T, P/ 72D NETZOFERT
bote, VUV ITREZITMEDIRICA TENMD DT, MRICEHLLT WD L
B2 D,

(7) BN OFIGIZONT

HRSW D OEIE (BRRY) 122V TiE, Hard Soil, Sandy Soil Z 4L Z 4L CIEAT
EEFHRENEZ LT, EH 0 b HEHED FRE NI ENahoT,
L7>L. Hard Soil & Sandy Soil % tb#9" % & Sandy Soil DA, #WE, &
W OEIERENG, BUSI OB MR o T2, Stk HGFIEIZ DV TER
FZOBEREML 2 E L THRFTT 5,
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® 3-23 FERESRER

HWiE TPH179 TPH55
Plot No. @ © @ ® ® @ © © ®
FiEAR R B1T LD k&R B17 LD LD 81T kR LD
T8 Hard Hard Hard Sandy Sandy Sandy Hard Hard Sandy
BEME(cm) 63.5 75 75 63.5 75 75 63.5 75 75
BEAR A=k | RbL—F | REL—F | RRL—k | 9H5 | REL—Fk | RRL—k | RbL—+ | OTHS
A—4)—AILF - - @) - - - - - -
R E (m/s) 0.21 0.39 0.42 0.31 0.42 0.44 0.11 0.28 0.32
T-RH-RHEMEE (kg) 22.7 43 55 16.9 36 18.4 193.7 26 0.7
WHDREE (kg) 185 22.0 21.6 15.7 15.4 18.9 134 23.6 19.7
40gLl EGRIER) D LEDEIE %) 65.6 724 65.6 36.1 52.2 51.6 137 67.6 485
40gRFEMNE)DVEDEIE (%) 12.6 11.2 12,5 16.3 18.8 13.0 8.7 116 18.4
FARLEDEIE%) 45 45 13.6 20.7 12,5 214 7.0 7.1 15.7
FLLOEIE®) 6.8 1.4 2.1 184 8.7 5.4 63.5 2.3 6.6
RRLVLDEIE®%) 0.4 0.6 2.3 0.8 2.4 1.9 0.0 18 34
{ENWEDEIEM%) 0.1 0.0 0.0 0.3 0.0 0.0 0.6 0.0 0.0
BEIE (%) 8.3 5.6 1.9 3.7 2.5 3.6 26 4.9 15
BIEommEL EDED) 45 45 1.4 1.7 1.0 24 17 38 10
BEHEOmmEHEDELD) 38 1.1 05 20 1.4 1.2 0.9 1.2 05
RTITOEE (%) 0.6 0.0 0.2 05 0.8 1.2 0.0 05 2.1
R 1H(1em’Ll EDED) 05 0.0 0.2 0.3 0.4 0.2 0.0 0.1 10
B (I em’ RBDHD) 0.1 0.0 0.0 0.2 0.4 1.0 0.0 0.3 1.0
IRFEEKRES (%) 1.0 43 1.9 3.2 2.2 1.9 4.1 41 3.9
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B IR K OB (B 1T)

HEAKIZ K o TCE e HIEEM (BE18)

REmh b

T

Plot@n#H W\ (BE 19)

iR toF s (BH 20)

ALy (BHE21)

/
\

I (GE 22)

YEZE e RABR
ABRE R 2 2 3-24 (TR T,

REBRE, EITIE L FARESE, v— 2 ) — DA FOEE, EEEOENIZ OV T O R

BR&4T 5 7=, 1B % Hard Soil & Sandy Soil (2531 FIZRFE L CTIT-o 7=,

Fo, WELZWHOEEIZHOWCE, o7 b —9—%HEBEL T, WEKDOZ 7
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MBEHES T L —F— 2P L, COE AR £ CiE#Eld 2 LI Lz,

PEZEEEEIT-DWT TPH179 T T % & EITIE T 0.32my/s (25 L THdEE T
I3 Plot@® T 0.69m/s, Plot@® T 0.71my/s & fEFLL EOME TIEET 5 2 LN TE 7, Hi
IR U723, FabE5ED T B> T 2 WD 7T OB I TE | {EE
HWEAZHSTHZENTER (BE23)

1 RS 72 0 OFEEERIZ OV TCIE, BATIET 0.065hah, i kh51E TlE Plot® T
0.145ha/h, Plot@T 0.146ha/h EAFEEE LR UL 91, FUEOETH 72,
HEEOFPEITEL VEERIIMGL EICR 723 B L5 1 H 2ha (i3 572
Mote, BIRE U CIEATR L7z X 92, Hard Soil TIXBERHEKIC L 5 BTl
MER-TLLDZEE, PN bDOBERAZIMZ DHT2OIZT XY ORREZ RS Lz
LWL HRIIDEL ol 2 ENEZBND, £ 3-25 13 TPHI79 D AAT
ITOTAEEEEDORED T — 2 Th o705, FMENEZIT, /FEEE L 0.85m/s TIEE
THZELHTE, ZhThNIE 1 H 2ha bARETH D,

0—% U —H VT OMEIZONTIE, Plot@® E@F I L Ta—& U —h LT &l
H L7z Plot@D S MEZEHE 134 TRV, KX EZ T Thhrote,

TPH179 & TPHS55 DESEHE D ELEIZ OV T, [7 U Plot@ TH#f: LT TPH55 D
T MREET NS T2 ISR ERFEL TR o1, HHEEICOVTHIRIER L TH -7,
WEE DR TlX, TPHSS OREATREHOFEIG N Em < EEREMEWERIZ 2> TV
ToD3, AR T O BERE CUHERE 3 [T 2 72 D DREBEZ A > T A — R & fif
L7, BEUTRHOBIG AR MA D ENTET,

UL EORBRFER L 0 | MEERFIZ OV THHIHIEO FAMEITIEIC BN TH Y |
U A EWHEDHERAL D 7= 1213, Soil Preparation NIEHICEHETH H Z L NE
AECE Tz,

TEATIEO M S HIARSG LD
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& 3-24 fFRREREHBRIER

HiE TPH179 TPH179 TPH179 TPH55
Plot No. D(®) @) @(®) ®@)
ESAEALNED B17 EIREED EIREED EIREED
& Hard. Sandy Hard. Sandy Hard. Sandy Hard. Sandy
BEf=E(cm) 635 75 75 75
BEEAR AL—F AL—b AkL—F A=k
A—4)—AILF - - ©) -
% A8 E;ﬁ%ﬂ% E;ﬁ%ﬁ% E;ﬁ%ﬂ% E;ﬁ%ﬁ%
HERAEIL | HEERNEIE | BEERFIE | EEERNEIE
£ R @ & (m?) 762 900 900 900
ERE (m) 300 300 300 300
BEME (m) 0.635 0.75 0.75 0.75
BES (K) 4 4 4 4
% & E (m/s) 0.32 () 0.69 (FEi) 0.71 () 0.74 (Ei)
EXESSH] (min) 69.7 374 36.9 358
EIREEEIE (%) 88.4 78.5 76.7 75.6
EfTEEZEIE (%) 6.9 11.6 12.9 13.7
HEALEEEEIE (%) 47 9.9 10.4 10.7
FEELEREIE (%) 0 0 0 0
IE 3 (ha/h) 0.065 0.145 0.146 0.151
1 B8RRI IEEE (ha/ H) 0.5 1.2 1.2 1.2
#F 3-25 TPH179 EEEEHEE
| MR U/X U IO4L v U U U U ! ! V.2
| CiEh 0.7 0 0 0.2 0 0 |0
w/EEE (%) 1) 11 1.6 0.7 1.1 0.7 18 ‘ 5.2
(R & x| 04 | o 0 0.1 | 0.7 [ 08 | 5.2
|m s omlo7 |16 |07 |10 |0 | 05 |0
I 02 |01 oz [oz | os |06 | o
AR (%) ' ' ' il B '
T ® 0.2 | 0.1 | 0.2 0.2 0.6 0.6 ; 0.5
£ % 0.2 | 0 |0 0.0 | 0 0.0 | 0.0
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(1-4-3) FRIEFROBFCOVIF /ML & A b L— MEX OB (FhRME & )
INERE
DU IREZ LA L — M2 OB OV TIL, 2 4 B O EIFRBRN T b i
EAT S TN ZRITEO Do Tz, Lo T3 FRIC MR L ChuialE 2 R iz,
ARBRKIL, FEAEDOF A RZK DR L, 4180 & L, INEFEORRE LTE, T
KO@EY Llpolz, B, BEL LT COE DETHEOINEIZ SV T HIBR L,

* 3-26 RERERER

@ | #FHER 75 CIHT Big 20.5 21.6 43,787

@ | #FHR 75 CIHY Smal | 15 16.8 52, 206 4,997

@ | #FHhR 15 AbL—F Big 20.5 21.4 34, 688

@ | FHR 75 AbL—F Smal | 15 16 41, 058 37,878

® 817 63.5 A kL—F Mix 20 21.4 39,422 39, 422
FER

o VUUYINiZLADNL— MEZDIEIZOWT, fiATOVA XfEICHHET D L
ELL LU IR DI RS o0,

o fHAEYA X Big & Small ZFE LIETH Y 7B T DT %o T, IBITE DL
B CHHARDA N L— MEX BV IR0 Tz,

o MAEDOHARXTHIEET DL, Small A XOTTNT 7 H 7 A L— MNECIE
ML T,

EE8

o ASEORBERTIR, VUV THAL A ML — MEZ DI EICENHER ST,
BEHTIFA ML — MEZDOFNZOR, 1 HERS Y T THZ DT RE WD,
EEROWNEE LT T TRZ DI NENFER o7z,

e ZAFL— FOWERDRWERIZOWTIE, BEN/NSWI LD, XELRD
BAIVITBRRNPST=OTIER W EEZ NS, T2, Moo X 407
ELTEYIZF I HA ML —RBRLZEND, REEFICENHZONEMFE
DEAZEL 2 LTHREAZEH LT BER S D, BLERE CIIfed 72 i RIE
IRV, RIS I TR A E A N L— MEZ T, AT T T —
DIFMEA—TF—%2 B2 50T, TOBEOFENEL, 2 ML — MEX DT R
SHERHT SITHIED BN ATREE D B 2 HIL D08, FEFER S OFLERN 20T
JFROFFEITIZE > TV ey, 728, INEFHEDOBM T/ TIEkL T\5
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ORI Z MR CTE R olz, V7 IRHZE A N L— MEZ O R RIC
OWNWTIE, WREELIELMkE L CEBL TS ZEREE LY, ZOBICITERE
REERIZDZ L L, FREERT L 2RSS ELMLERH D,

fiiA BV A XA THEZL T, Big A XADOHFBNEN D72 WRFE LTiE, fAE LT
W XD A EOEXIND Dol EEZBND, BEIL, Big A XA £
DI NEENZNEEZ D120, HEEIAS LTHBENT-Y OXEEEHZ DD,
SIENFZ OEBPBEL D bV ol EICHEB L EZXOND, KN
WZOWTIE, AEMER L2 ORHER 16T, X E EORESL DD D3
LW, TR X VRO Tz, REILEIZOWTIEAREOT —Z 2 & fE L
THREARD D Z & TNEIIHRTELHDLEEZBND,

7T Z —DEEREE

COE DMTo T EXBEREDORER IO, HZFENPIEFITENZ LR hoTz, FRIZA FL—
MEZ DOFHZFERMME, RREELEZ OND T2 DKKKOERy Ol % 5~6 EFTE - TA7Z0
A EIZRONE o2, Lo T, HEMITOBRICHE A ERFRIN TV eholz tE X
%o BEIOHBRTIL, A RO T T 2 —% 0 THMTZITo7208, 42 L ERL
D HEEIRIC X DA IT > TV D ARSI O 7T v 7 —ThiuifkE - i BB ThiT
BY, KELDRIKRHEORBE LRIRTE T2 LEZ D,

= 3-271 HHFE

D | kR 75 STE Y Big 20.5 20. 8 87.8

@ | #HiE® 75 SHHs Smal | 15 17.2 88.5

@ | #HhE&R 75 ZbkL—Fk Big 20.5 23.5 80. 2

@ | #HE&R 75 ZkL—Fk Smal | 15 21.9 73.8
EIERBRE &

(1) TEEEREIERRER, (FERFRBROMELY | FrtEo H P EITEL Y bEMLTH D Z

EINFRETE T,

(2) WEICE LTIk, By ChEEZ 75em (AT CTh BRI 25 L mfa 472 0 OfE A

G)

TREEZARNZ ET,EITE (63.5em) EA%ES LITENL EOBEMHERTE S
T LEBERETE T,

PLEED | BT L7ofids iR e LTIE, 75em DA hL— Mz b LTy
YW ITRANEE THD BN, 2L, HHTICERL TETAARTIT>TW
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% & 9 72 Soil Preparation Z FfEd 5 Z ENEHEETH D,

4) AbFL—Mix, V7T OEBMMEIZONTIE, 2 FHOERENS TIE, 7
T B — ORFFGEPNMEDN 722 &b H DRI RV RFEFEFHEIZBNT
X, A P L — MEZDOHBAFTW LRV E WS TEBMEITR NI DD, U7
P IHZ DOFPHBHINENZL eolcbDEEx D, LrL, AL —MEZ &
VUV TREZ T, WHMINED ETY ¥ TA T~DEORERENSZOERE b7
ST D EBbnsT=, LI d 5l &5 & W7 ORI T 24TV el 247 5 222
DoHHHLDOEBZEZBID,

1-5) ETFTNLI7—LANTOOIT %@ L - IN#EH#ERIEE

COE 2% » 712 L C OJT Zii U CHINEE (IO A <L — 3 > fal - &5 )7
IERLEN S5y DFHEE 2 & OARSFE BB L0k E FIESE) & COE WICRE Sh-EF
NT 7 —=HMIBWTERL, 5% AX v 72T THIEMEENT 25 L O ICHTiBiE 21T
ST,

k. IHERE A X 0 ZhER - RV RMTIEH L T < 72 OIS B e Rk 20 00 2 Jiffi
IOV TH, BT CTEMAEZ—AZ, FHIFICHET 2 HIHEE 21T 572,

o —% Y —B)LF O X TR D H il e 5
UNFERE DARSF A T o A fgEE R (1) UNFERE DARSF A T o A fgEEE (2)
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FARIZ T L C & TSRS 0 D BRI DWW T, HtERFE B LU0 U=
ZHHENTE SN D= NS oo b H Y. o vicknEE, VT
— BITIAT— E—NA R T4 AIm— MD/\E—) B—HFX—F— Ta—R
XY AF—, BLXOT T &=L W\olt—HOEWIEEICLEREMPHE SN, D
ik, COE & L TH % OIEZ VW2 BRICOT M ZRD, T3l TH IR EY
S0 DHEBULFE, HRICEB LA TOEE, OWTUINET v /It > TEETH
LT EM, BHSNTND ZEPERTE Iz, 722 L, BMIHOEAE, A7 T XTI,
Sthb. Uy A EORIGRE L E O, B Lo THIREENS LI R D b0 LRk L
THY, TZETOEMAERE TRIZ, SORDLIFXYANEARLETH D,

B, ARFEOP T L AN EE FOBEGFEE LT, YUy A BREFICB LT
DGR 2 D0H0 6T, REFEMT HERICIBNT, £O X5 RHRE - W% (77
Vor—ay) BRBERON, EOXH5RT 7Y r—a BN bBsREIZE > CEbleo
MmEWSTe ) INTZRE L TH/gnd | COE TR BN D MU D Y v 7 A EfRFE~Y
Ja—va 2 TE s —bAv 2 LTOBE I HON/NWE NI Z L ThHD, £
IV T EIRT, A% b EINH ) FE Ok LB e b o LB E T,

(1-6) HHWALITE L =RIBEROERE, ETILI7—LTOEA - RE v I7EE
BERALIZIE L 7o B SROBREHI H 7o > TR, 9. D v A THEE - D0 D1
BALDILR, BREZ LT O X 51T L7,

< FEFEEZE >
B ATREEZELRTT IO —DHRTHY, I IR L D EZ Len—
HR—L = Z XD T TRy, Lo TEHMOMHEER AR+ THY ., ZD
720, B E CREREHB ER ST DREL o TLE-TN D,
BRI T — SRR DI DO Y X A T T v Z—DFHEN TS OO, [[llEH L
KOBHOFFEFE SR H ST 5,

<EEUEHE>
B R I3 O i H e i HEAFI H ST b,
BERIREREM T O TR Y, BGICKEGI K KERHV, B FEHTIERW, £z, M
RO 7o ORE O L3 E < 720, INFERFIZZ D DRFRIZG7 N2 BT 5,
BABRIZ, AR—RICL D AN THA SN D720, BIRORY B LOHHMRE, Bfhited
NS SND, BEVMOLZEEZRET DO LERBER T — LA T L —FOHEA L%
KIS ETo D,

<IN HEMEZE >
INFEIZART M T =TIV IRY . RABDANFTEME N TN D,
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<k - RPERAEZE >
MEITEFED SN2V TAEEZANSITRL—TF —ITHHEH L, AFICTEL
TEY, Z7L—baryTFREOBEABLIETH D, AT LmELE
FIHS T D,

EB, REETEA LV RTOT XY A EOBINEDOE KA HIE LD TH DD,
INHE D Ir 2 BABAL L T D VEZREIT 3 I L M TN TR b3, LB TITINHE
BRARRFFEAEDETWOLRT Uy VREFEO RN BT+ 035 TED/RR L 1T
HRnbDEEbhd, BURTIIUTRO LBV | BERMOREEICL > TELDES
WZIEDDERH D, Lo T, 1EMZRENT LG 0 7L ks O SZREF 2 3 5 14 b
BRI LB TH B,

BHFE %17
B & o s

& 3-28 N ITMISHEITDREBEER (2013-2014 £)

Machine =r

Tractor 488,504
Disc Harrows 175,971
Seed-cum-fertilizer Drills 159,430
Knapsac Spray Pumps 593,361
Tractor Operated Combines 4,455
Self Propelled Combines 7,613
Straw Reapers 36,689
Maize Shellers/Threshers 1,644
Potato Planters 5,901
Tubwells (Electrical/Diesel run) 1,404,232
Zero till drill 13,142
Laser Land Leveller 5,034
Rotavator 22,004

EE R U TR (PAU)

INOOBURZEE 2 T, REETIE, FbF - S8 - IFE - sk - IPRESE 2 AR L7z
A B 7o AL & AEPEYE IS T 72 BT R A2 . AR (Riffif) 123817 2 IR S ok
WAbO T mt R L AREN - SER EOREEZEI LoD, oA FOBUR (L DbiFY
¥ A ENHE) Z2S5ERTBBICHEEDER, Tmtk, et X8 LA L, Bl
TOWMACIZHE L7 3EHAREET LT 7 — A THEEEA L DD, COE A¥ v 7 ~DOHif
R 72 5 7,

mEB. BET ST G LB R (TR 2 HZEEALTZET LT 7 — 4
TDOY ¥ TA T OEMIEDFERIL, COET RN Yy TNEZERE L =7 S, C/P
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U TIHERFITIROVELIEZ & THREEDZ T 1D v, $ERFIEICET Ak 728 A%
23, COE WO TROLILD & & DHIT, HBALIZHE L7235 AR OEERICERNTELY #1
DD HEEMNFRD BT,

& 3-29 BEMEISE L -RIEHR

X5 15 B ML 128 L - IR R~ DRE
BiEgIOBE | TECERE - REGLIMAR OGNS, BCETELNLT
BEY %)

BME mE. FHUIKE, /4 X, | - A XEHE, INEEZTOHRBIKRR., NEEHE,
hvy b, BLEE
BEEX R, ¥R, 24325 - WM. BREIOZERE (15t F)
- BREREIOREIL
- LD ERE
L HiE. BA2UT, B -+ RRERSDEL
K Fik. BE. HIR. BEMH - AEKICK 2HABIEDOELRROHE
- FEER., RTY VO S—0kE
B BREAE. BRRAE. BHE. | - RIL—VHABNIRBE~DEE
i, L. BHROERY. | - RERETORHE, B
RERE. REFAEORMESE

(1-7) FERREFmTERER (&I —FEiH)

2017 4 1~2 H OBIHIIEE)Z BT, COE EfEDTE LA N — 3 % COE WIZEXE
SNTETNT 7 — LI THT o7z, COE ITBEDREFE., INBUFBAMRE . M A — T —,
AT 4TI EMNOFET 1 B2 > 72126 B 63 100 NLLEORE RN H 72, £
F—TIx, AERE SR ORE LB, U x B TAEPEICE D D KA EER OB %
TV, A2 ROBUR (0 DIFY vy HA EINHE) % 5Fx olBibEDOER. 1EME R
Wi U 7 B i 7o B Lol 0 LR O EEM /e I W T I S — Tl L, Bl
(23T DAL~ DORGE DRERIZ S D 1=,

F 7o, AENIMNBUF O Gurkanwal =R RIC B LW 272 x| EERICIERKICE > T
¥ HA WL R L TP We, LE T Y g v oRIC bR W72 W =N, FE v
AR —va BOFEETH, 5%OA Y RTIEY v A ENHEOHBILIZEZE TH D
Z &, 1#-5< Y (Soil Preparation) D WAFEME, INHER O 157 EERE L T\ o2,
LS. XUy TNTEP Yy AT HEOTREZEMILL-WEEXTEBY, 201D
DO—HDET V% COE TIED L DFE B - Z LN TE T,
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Dr.Paramjit 4 KNG B g

L7y g BT e Se A DR

ARG R DR REREDODAE—F

S 51T 2017 4 10 HI1ZiX, POSCON, JPGA, & DHUEIDRZERITIZ, ¥ H A E DK
INHET @ L 7o HiEG R, BARIZEIT 59 % WA ORI, COE OB 2 2 A EDE
PEVEE DAL E W o T2 NEN DT —< 2O\ T, I EK, R, Paramjit X (COE)
FALNGERIES B TR I —2F L7z, Y HOE I F—I2id, R~ Yy 7INREERRBE.
X T U NAVTRBEERRREREOSZMbH Y 60 LARREOSINE AT, RAHRITIT
) EMTE I,

EO%, WG TO, WBALIZE L5 0 ORMRE, Py A T ORI EED
FIEGEE L, ZMEPOITHEEZMNT, ZNETESTZLTo TE LS &
WO LWREZERZENTE L, £V O\EEENSEECX 7o, EEOMMIZE
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ODREENTREDT U — MERE/RD Z LN TE T, 72 COE, MBIFFEZERNS D
FEPRUNHE DRI 725N, Z U EDETCHE S < 0 DR ERE S, BRIRE
BPMRTE I LT ABOV Y WA FNHEEOE KIZ, L ESWEIRRRIAD, Zh
FTOFEBRDEZRZLTVD DL Bbii,

BRI R D% & X I — BRI DD I — i
(1) Ry 7INEZRE & O i) oYy TINEEREEZHAT

£ 3 FROEIFT—IZBO TR, Yy TMBEERET COIMNBUFBEIRE - 80
FZOM, b~—F ¥ TTTF 2 HPIM) ODIEMEHIET Y =7 NERE (NEBUF
ME Dy WA EEFET) 20 Ao U YT INO CPRI ORIRE 72 & N HoB g
LA TR L, AWK IFEFHICHT DL OE S MA 2 7z,

AU YO CPRI DERENHIE, FOR L L2 R Tr 7T L2ELCoTUELNWEDEE
bd o, HPINDEZFOERE LTI, BARETESL, &0 Lar 7 n
ZLWEDEER DT, HP INTILFEBICALE LESGS/ NS W e, Zo L 5 B R H
TbDEBEZLNDD, EEEIZE, YEMTBNWTEDOREDIEMEEDIL X TH D0,
BHBEZ OEE X EORE 2O EOERE LT b EREBRICmIT 7l 2 L=
DENWEEZD, 2F 0, FTRASEBMICEELIAATL, KL% - TiH&R A E TITRRH
LRV (BT ORI Z MNE L L2 BT VOFTFBEREWIN (NP x T )
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TIITIEB &2 BsA L. NEXK, Hi S— b —L O o h TN o X 5 ICHEE 1 h D
FuB =0y N LTARa A NET VOB R EEZBEF L T ZENBENTHL &
25,

B, TOM, COE D& IF— 720N T, SRIOFETHEH L2 ER L
W, ZOEIFT—FFHALTA Y ROBMA—H—137 7 ¥ —DELR, BEA—T—X
JESEREIR OO TR i A — 7 — P h D IR 5 & FRARAIZAT - Tz,

%%E%%%%?&%Kﬁ’ﬁ)éﬁ ‘: ﬂ—_m% + i “j“—/\]jxy\{‘@*%%*j‘%%@*i%
COE SBE & JICA B 577 E L o i3 m = B v vy TNEZERE O
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(1-8) FEREFmITERIEE (FHK)

B, BEOREFERICE DI F—0%ICiE, TF AT 7 —2W (JPGA HET)
IZH T, COE (2 X DHMINFEES DO FIEDIE), M bIZiE L= £-5< 0 o dRIEER,
VX A E ORI EEDOER G Al L7z, IR - b7 7 % —OEHEH LT o@plfE
EIZCOE R ¥ vy 7R3 dT= 5728, COE & U CEBEZ RS O FEIHECBI T 5 RS
¥ W RIEENCFEERAICEE S L TWT A Tt Zes b D EE X LD,

EIINOA~DOBMENOIT, “BEBINFE DGR - EEZNL N E TESTHRMT-T
XGOS EEIHLWFEEZZS I ENTEXRE” | “EO W OEEENHEE T
7270 MEEOKMALICEL A TN REOT U — MERERD ZENTE R, S
512 COE. INBUFEZRA 5 ik, BEMINE ORI A, FRICADbE-BER S Vo
Befih7p EMNRIE EA, BRA Y » 700 FIRH R EB PR TE 2 &%, %O Y T
A EYHERE O KA, EDEOWHIFRRRIASD, ZHETOEBHRIZRZLTNHHD LA
bz,

il 45 T DO FAKE A FEH I DOER T

a T O
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BRSO 72 8 O B HENAFEE BHSE R OTE

JPGA %5 T O FEHH MR (1) JPGA 155 T oI A (2)
hL—TF—~OR 5 LB COE 2 & v 712 X % il
<mR2>

(2-1)  IUHERL AL & NI AR R

BEFEE L TEATHEDR TWA K o T4, AE, BANSELIAKR, TET
AL CRELZENTE (FESH), AIAFTEL LTEIWT AT T THDLEDFRE
M ZENTEEN, BT HIEarTroax b, HiEgE (A L—) Bars
FHRIZTE TV, EIRICHES 74 —27 U7 bW EORBERS D L OB RN T,
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KRBT FE2EATH2AY v Fe LTI, BSETOY Y T4 ENMHER, KREICEET
X, FOFFRFEIE TN TEDLEVSTERA MN—_ZA OV [EILNTEHI &
NHTHND, T, B TIETEEIC L B CHREICIH S -2 v A €1k
S, ENUNFBELRICCHE, BRIk, FERESCIHIWVRESINLD Vol
TavRELEDIZD, N R TOEBEBE L, Yx TAE~OEFTHENR Lo T
WAHERK E Lo TWDAENKEINDI DD ELEZLND, RO ATIE, Y E
CLAEBICRESES FHEAK TE 5 AICHLERTE, AATIIINEE L% OA TITK
Bla 7 HZANTEER L, E3 @A 0NEThIuE, AR TRE O R U &
o CTHESE DAL 7o TS, 2 R THRIL & 9 ICRE: S 8720 < THEEMEM T
JEVELY L, AL TH IV EBZ DI, TS X D INERFOEES R b E L,
A ETITo COHIEZICILFEA (E—7) (BEZM) LTS e EEbLNEL
K pEEZOND, 2B, BIMICTIIERICNE L2 Y A &2 K27 FIcAh—
BBV TR E RO BICHREA 2N, FETHRL WD Z L 2R TEk,

2% WHERICRET 237 (HAR) & aVTFEESKRA—)LO—4F— (BF)
2% . REGA GERFIDRITESAT) BE N ARREAMLAVTFDBLEZ

® 3-21 arTrERABXROEFEN
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Elo, KEa T FEEHLEZAEL, IS (E—7) LTHBEISETHDLAEDOHE
BIZONWTHEBERBR AT 722, 2> T, =7 o EEAICA EE2RBL, BE%
PRI RERZ R 329 1T, ZhICKY ., a7 FDAEDOHEPBREXROEI TRV I0n
ZENHERRTCE T, BITEIE, THA—THVEZ LEBEOEELZ VR, Z0%OBEI2
EON RY T ORENR S W -ORER ORIt EEZ NG, £, 1
EEHBEE DR LIS LT 2E#EN 2, OB ERTHDLZ L L ERTH D,

% 3-30 XEaUTFFEE—TDRBLE

I#E B aVTFFOWE | E=TDd
BEIE (%) 5.9 17.9
K| BEGmmU EDED) 2.1 143
R | EEIommEHEDED) 3.9 36
ROITDEE (%) 0.8 22.0
A | ROHUem’ Ll EDED) 0.0 18.8
R | BHHIm R BOED) 038 3.1
KA FFOFEL AL — g g2 (v —7) Sni-AE

FAE > COE TOM Y A% % 1E U CREAE (v —7) O TREZ 2L L T < HE
MHTERZZEIZED, A NIC#ET 22T T OERBH-iEE LTHTER, 2
DIEDREREZRLY ¥ 7 X —VOEBRFIL, YFETEALLLARDATF—L O a T
FTESEZIZL, $A TR RA YR ERIMNA~OHEZB LT, A Nl Liza T
FICOVTHRFEZED TS, FERIICIZa T T2 > RTRIGET % Z L2 &0EIC, K
B DI ATF— VBIOBRIN FEE /25w & 72> TV D, BEL TERM TIER = > 7 23,
AARTCIEATF— Lo T RERLTHD,

20174 10 A OBUHFAAE CTIX > ¥ v 7N TR FOFEFRE DM EEDORFTO L & |
172 F broERiemEaE (a7 o) of 1 BE2BEERP Th D2 L2y
Moz, FEETIE, AIEEROMEEAZEAT L FET, KOa T FE2EAT D
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FHEICh o7, 2T FIEmAL THET 2, AUOHRE, RELESOB Tar 7%
kT 5 & a7 T REAMAFENEL 705 & TREND 2D, BN G BHEE Tl
Kim Y BREAFIAL, 20T TIEAENOATEA T ETH o7z, 7272 LREZE SR
IRAF— N BT T FRN—RRAFDEADREIFIZ OV TR ORMRH D L9
MG Th o T,

R P O (FMBL) R P OISR (PED)

FTX T U NVORIOERES (FEE POSCON OF) 1%, EH AT 2 1% 30-40
FELL RS RATF— Al a T IR E T TR, BiA——L LT
RIEMZER T 2 2 E2RFT LTV E, AF— VOGS B E TR o> T 2 E03H
HET. N—_RAZING AT T ~OEHEOHEAS LA FREICR Y | WRUEEIZ KR E < Bl
T2, o, AF—AVBYIHF D 1272 A TEIET HZ LN HRETH D, A~ NOBREE Thil
A T EREET DO, WEE T RS TOND Z ENEE L,

Kbz T F O
(fHE4 : Inter Agra f1: HP) 2 F— 3 T F D
(M1 - JbifmEE A 7 >4k HP)

(2-2) ZhEMRINEROE, X FEORSE
2017 4 2 A OBIHIEENZIB W T, INHEEEZEHTLZ LR bT, 7t A %2R
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FE L., FEEHEAET, FL—F =% LT L7 Tk - R8T 2 RZ 0B E
B,

2017 4R 10 A DhiE 5 — X Tk, EBRICTHERNIRZET 5 715 CTULHE - §208 - RAF
LB ENE T & LRI ST, R Th e, #2018 4 1 A OULHEREIZ COE A3
MRLIZEZAH, A E L TOMEICHEIZRNZ EBRHER S, 2% g sn,
INFERL DILER « MR ST 2 E N FEFES T,

FIZRFEOIET TOBIZIE, BAXOKE a7 HICE B Yy WA EE2TAT D L
ZAHETESIMFEIORT Z LK, ERIC, COE IOEREFZOFICIX, EkE TIX
B L T\ =71 o0 T, ary 72 EATEIARETH D LEME RE{ELH, =
YT EREANT HEEA BT LigH T\ 5D,

SF2NEL=Cr AL EEFS VT FL—5—TERYBEIZRET H15F

K -2 WMEL-CrHAEZRBE VT FHICEBRATIHF

VI LG8 2 51F, =/ - COE 13 B bk - (RERREZWET R, BERAEOEA
WA E T, St a7 HRO/NLE T VBB AEEZEANT 5 2 HH L TRY
HICRFIZE > TOXWFEARITRIT E DFRWVED 5 B2 5D,

B35 R D 5 $HTITHRKER 2000 J5 /L B —THE 500 b OTRABIEARE (227 TR
B ZREFETHEHEITH D, 72720, [FFHEIT 2018 45 2 AR CIIRFER O EHEO T
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%Zﬁ%%‘z\dém‘(b\éﬁiﬂf% D N *fi%j}ﬁé:ci?ofb\zib\o @%%ﬁiﬂﬂm;}:?@ COE L
AT T RNTT BT LETOREOLHTTH 5,

B 3-24 COELAT7V TSV ERBBEDRERE T EM

FIFHEIC 351 2 WA RO Ay 7 & FRIORT,

au

MR LR i B

1| EREE: WHAEL =y M, EHMEOFED 125MT OHME 4 B) i
s,

2 | BEROWrEEETS | L PUF ~< L (PRI E SMANZ 0.5 mm JEOEEE GLY— k25,

FOER fHLZ 80 mm JE D PUF WrEt4)

3 | ARl MIEAE~OAY QIX, B FICHER L TR, BTz MY —1
—AL & LTHRET 5, 4 DOWMBEITT XTI O FIC#EET 5,

4 | K7 NS R, Ny FRT vy Z4FE O 42 inch x 78 inch DH A XD

WiEA K7, BEFOANY O L 2 DOBBEITIZA T A K KT 23k
BEND, BOO2ERICITL Y RTHRREEIND,

5 | B AT ORHET 2 C~4 CITHER,
6 |HAZaT a7 — h_—2D FIZ, 60 mm JE® PUF EFI 3% 0 . 0.5 mm

JEo®EE GLY— b
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7 |HIETeT | ZROEESEERY AT LD 2 OOBEEICHICHRE SIS, =
— B IUMMERENS, LT HRUMEIZERT 5,

8 | AAKUR 35°C

9 | ML=y h AR SN ERICRAEE A DOMHR L = v b BEGRERZR AR & =
Yy H— (L Tuam—2Y) =LA AS Yy harsy
o a=y | (R404a), ZEmtEKeR, 7 V¥ VRLHERHR =
fa—7—
M E SR« RTRE T 95% + 3%, mYleiniszkEd 5, T
D& DAEFKEDHRA =y FRRESND,

10 | MEEAER LE LT 420K LED 74 FEIHEFEHT 7 —L08%7 0T ITH
EIND,

11| WA HMEFINEHERELE 2> bo—LL—ADKRIZEHS NS, Zhb
X, BORAEE ST, BIEFY— FTHINN—EN5D,

12 | HiENSOES | FHEEL 32 Fa—/b—LNIHENS 36 A FOERSDTT

v R T7 =D RICHREBEBEND, 7T v N7+ —LOHEITSEAE
L=y hEOKAD 4L ELSRD, SFRESE. Y7747 —, A
. ALEIC L Ve 2 EARTEN I EZ T b5,

FIFETIX, a7 EMREOmFOFHEZREL TWb, FiRE LTE, TEOHKIN
L Akfla L TS AEATHZ L ERBILTWAR, BERITAF— L Ko &
L50 » RICET 570, BT Z LEWERTH D,

7o, WEE OB AL, AHBIEHEOTEH b RET& ., WERBO M ER B OBEAIZ

1T 35%DERFMBIANEH S5, —FH T, 2T HEEOGBE T8 ) OBh 4 H
I, BURD S OEE « X7 5 —< LV R D RN KB TH D720, MAHEED -0,
COE [ZRIBIDBEATENEA « MFESND Z LT X » T, HINHER O = > T T2 X Dl
%, RE L Vo LI RIR AR A boN— A MRSROE KR S, b O b on &
DIRES LD L OFERAWNWT, TORRITIRENVLDOLEEDNRD,

Th o,

ZOEITERE BITH B L TZETIREN LS NIADI=DIE K E 7221k
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<mRE3>

(3-1) BIEEUE. FHBIETFIREMEHT. BUE XIS SRR

KEXEBZLDOY v T A TN O B2 3 AR L ONE L EHEIZ S X | FTRRFHEIC O XHE
iTo7,

(3-1-1) B R R B R A
O HEKEA
A > R#i#)5 (the Bureau of Indian Standards)
A ¥ RES R A & REINTIRGE SN D O SLHERFE ORE . AR 2 F o,

@ R O AHERS Farm Machinery Training & Testing Institute (FMT&TI)
A ¥ RENIZBWTHIE Z S IZBLF D 4 50 FMT&TI A3Si% & S, SRR O R A %

FEfi LT D,

(1) Central Farm Machinery Training & Testing Institute, Budni, District — Sehore (Madhya
Pradesh)

(2) Northern Region Farm Machinery Training & Testing Institute, Hisar (Haryana)

(3) Southern Region Farm Machinery Training & Testing Institute, Garladinne, District -
Anantapur (Andhra Pradesh)

(4) North Eastern Region Farm Machinery Training & Testing Institute, Biswanath

(5) Chariali, District —Sonitpur (Assam).

@ £ DA FREZEREHIZ BT 2 1 A %
EFED 4 SOBERBELISMT G, —FOM LR FFEITK LT b FFE O RZEER O A
EROTWS, (bbb Tz ¥ 7 K L7z Punjub Agricultural University(PAU) S % D —

)

@ BT bAN—_AZ OBFETFH &
BUE, A2 RIZBWTRT bA—_2RZBFFEI N TV, BUEDO T rY =7 M
A N B BT X TN EEET S AEEBIIE Northern Region Farm Machinery Training
& Testing Institute, Hisar (NRFMT&TID) THh %,

(3-1-2)ffiBh& - BEAEHIERA

WX TN, TV % T— MINTEAT, BEERA — I —ICe 7 U U & Z LToRER,
FMOMIETHRIIR SN TI Y | A EEE 7 s F IRV IR LT b, ¥
¥ A ENFEE T EME e L 2 D70 A% B MBEORI G L 72 D AR <. Al
&I D Vv WA TN OMA LRI ZHLE VB TEARNWI LA LEZ, Ly
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BD~—rT 4 TR ERETT 5 BT RELOEFEM OSBRI I LTIz
THVENRDDT=D/INE, kO3 g % AT 28O AHE) & B OHE %
117,

O NPy M DB
A v FERBEEE T DY TINCBN T, B, HFMEE, RRENLR (DAC&FW)
Zl U TR & 7B A 2 — L TREEMK, 23 B OB AWM 217> T\ 2,
Sub-Mission on Agricultural Mechanization (SMAM)
National Food Security Mission (NFSM)
National Mission on Oilseeds and Oil Palm (NMOOQOP)
Mission for Integrated Development of Horticulture (MIDH)
Rashtriya Krishi Vikas Yojna (RKVY)

©® 0o e

WRIZY 7 hr—r (RERIRNE) ORMIIIT-> T,

HBIFORNEDO LN ST, 25D AT — LT FIT/NEIEBEES O BT L HE
IR A HAY L LTV 5, 2014-15 45, 2015-16 FED K HIBA X — LD TEIZLLTOHE Y
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Production System in Hokkaido, Japan
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Hokkaido

Tokachi

SaAPPOro

Tokachi

Olbilhirg

Tokachi agriculture is huge
agriculture that produces wheat,
potatoes, sugar beets, and beans.
The agricultures of Japan other
than Tokachi are the small-scale
farming of the paddy production.

Tokachi and other regions are
immensly different.



Large-scale farming using

agricultural machinery

Food self-sufficiency rate is 1250%

Food self-sufficiency rate is 200%

Food self-sufficiency rate is 40%



Spraying

Potato Harvesting

Tokachi farmers do not produce crops that have not been mechanized.



Crops Seedling Harvest

Been

Beans Planter
harvester

Potato Potato planter SOl
harvester
Wheat Grain drill Combine
harvester
Sugar Sugar beet Beet
g
Beet trance planter harvester

Corn

Planter
Corn Allte harvester

Forage

Forage
Crops harvester

Broadcaster




Mechanization cropping system of potato

1. Preparation of seed tuber

2. Tillage work

3. Planting

4.Corp management

5. Spraying

6. Harvesting

7. Transportation



Preparation of potato seed (Nov. ~Apr.)



Tillage and land preparation (End of April)



Tandem offset disc harrow




Rotary harrow

Combination harrow




The ridge is a straight line
in accuracy.




4 row manual seed supply type

Cut seed tubers are

supplied with large-scale
backing.







Large-scale potato planting work of European
technologies in the Tokachi agriculture




Growing process of potato




Growth management practice of crops (late May~July)




Soil

/ drawing




Spraying (may - August)




Tractor mount type (both side boom) (1500L 18m)

Trailer type (6000L 33m)

Self propelled type (5000L 31m)



Harvesting ( Late-August- Late September)




Potato harvester



Stone gate

Tank \

Stone separation ==

Stones

G [ |cvator

/ Separation conveyer

\ Side conveyer

Stems & leaves \
Gage wheel ~ Soil separation conveyer

\ Digging blade

¥~ PTO shaft

& Draw bar

Coulter




Offset type Potato harvester




The farmers’ scale expansions are necessary for the
mechanization of agriculture.

The mechanization of agricultures are hecessary for
the farmers” scale expansions.
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In Japan

Tsukasa KAWAKAMI
Head, Plant Variety Protection Section
Center for Seeds and Seedlings, NARO

Center for Seeds and Seedlings, NARO



Contents @ %ﬁﬂ HRE Ig

National Agriculture and Food ResearchOrganization

High- yield Cultivation Techniques of Quality Potato in Japan

1. Cultivation design for high yield and quality potato
(1) Potato Cultivation Techniques for High Quality and High Yield
(2) Management of number of stems and increasing number of tubers
(3) Enlargement of tubers, increasing average weight of tubers
(4) Design of Potato Cultivation for High Quality and High Yield
(5) Other factors
(6) Example case by demonstrated cultivation

2. Importance of earthing up
(1) Effectiveness of earthing up
(2) How to earthing up
(3) Recent activities on earthing up

Conclusion

i 2
Center for Seeds and Seedlings, NARO 5th Survey of Potato Harvester Project in India



C EEE

National Agriculture and Food ResearchOrganization

1. Cultivation design for high yield and quality potato

i 3
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1-(1) Potato Cultivation Techniques for High Quality and High Yield @Eﬁﬂ*}g\éﬁ

National Agriculture and Food Research Organization

—8 Number of tubers x Enlargement of tubers

Number of tubers per unit area
(Number of plants(hills) X
Number of tubers per unit plants)

Factors of Potato Cultivation Techniques

Varieties, suitable varieties

Increasing average weight
of tubers

Process before planting seed potatoes
Chitting (sprouting), chemical treatment and grouping tuber size

Suitable fertilizer management

Adequate planting time

Suitable cultivation management
Techniques to cope with environmental factors during growth
(soil, weather condition, and pest and diseases)

i 4
Center for Seeds and Seedlings, NARO 5th Survey of Potato Harvester Project in India
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1-(2) Management of number of stems and increasing number of tubers »?%; Eﬁ]ﬂ%ﬁ
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N“mt:’emf Relationship with number of stems per unit area N“mt':er of Relationship with number of stems per unit area
tubers and number of tubers (var. Toyoshiro) tubers and number of tubers (var. Snowden)
70000
65000
0000
55000
&
B 50000
¥ 45000
40000
35000 .
30000
10000 15000 20000 25000
Number of stems per unit area (10a) Number of stems per unit area (10a)
. = Yield/10 : : : :
Wet;ght of  Relationship with number of tubers per unit area . Ie(ké) ®  Relationship W|th.n|umber of tubﬁ.rs per unit area
tuber (g) and weight of tuber (var. Toyoshiro) : and yield (var. Toyoshiro)

Number of tubers per unit area (10a)

Number of tubers per unit area (10a)
Center for Seeds and Seedlings, NARO

5th Survey of Potato Harvester Project in India
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4 o )
: : tuber size:
Management of number of stems in the field 60.200g
® Treatment of seed tuber Total yield:
t/10a

4
O EDTETE
® Recommended number of stems: 18,500 stems / 10a
Ex. 3.6 stems/plant More than 3.5 stems / plant

planting density:

75 X 26 cm = 5,128 plants/10a
5,128 X 3.6 = 18, 460 stems /10a

® Maintaining low variation in the number of stems per plant:
* Plant seed tuber by type:
size, whole tuber or cutting tuber (1/2, 1/4)

@ Careful planting operation
e Keep uniform plant distance

i 8
Center for Seeds and Seedlings, NARO 5th Survey of Potato Harvester Project in India
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Management of number of stems in the field

Effect of different number of stem to yield of potato tubers (var. Toyoshiro)

2 stems per plant 3-4 stems per plant
Ave. 9 tubers / plant 3 stems: Ave. 13 tubers / plant
4.5 tubers / stem (Left) 4.3 tubers / stem

4 stems: Ave. 15 tubers / plant
(Right) 3.8 tubers / stem

i 9
Center for Seeds and Seedlings, NARO 5th Survey of Potato Harvester Project in India
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National Agriculture and Food Research Organization

Enlargement of tuber : o
: : * Foliage size

* Growth time of foliage

* Soil moisture Important factor:

 Soil nutrient il Nutrient for tuber enlarged in
g : the late growth period

lllll

Relationship with weight of a tuber and total yield

Yield (var. Toyoshiro)
Too much weight of tuber:
* Low specific gravity
* Internal physiological disorders
* Secondary growth
Weight of tuber (g)
Center for Seeds and Seedlings, NARO 10

5th Survey of Potato Harvester Project in India
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First growth period of potato
Management of number of stems o
8 . . Sufficient number of tubers
in the field

Late growth period of potato

Suitable fertilizer management
and field management

* Enlargement of tubers
* Increasing tuber weight

Target for processing material:

4 R
Tuber size: 60 - 200g, uniform size

kYield: 40t/ha (product), 50t/ha (total)

i 11
Center for Seeds and Seedlings, NARO 5th Survey of Potato Harvester Project in India
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e Management techniques for high-yield and quality potato cultivation

v’ Sprouting techniques: heat shock and chitting (sprouting )
v' Management in the field:

* Irrigation, suitable fertility management and enhancing soil
fertility

* Field management (weeding and earthing up)

* Control of pests and diseases

v Harvesting

e Reduction of incised wound and bruise of tubers

i 12
Center for Seeds and Seedlings, NARO 5th Survey of Potato Harvester Project in India
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National Agriculture and Food Research Organization

Actual example of managing number of stems and increasing number of tubers (var. Toyoshiro)

Num. of stems (June): left 16,000, right 18,000/10a
The num. of stems per plant and distance between plants (hills): left: high variation, right: low variation

Num. of stems (August): left 16, right 18/m? Num. of tubers: left: 52, right: 58/m?
Total yield: left: 5,900, right: 6,300kg/10a Weight of tuber: left: 113, right: 109g
Center for Seeds and Seedlings, NARO 13

5th Survey of Potato Harvester Project in India
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Case of suitable the num. of stems per plant and distance between plants (hills) (var. Toyoshiro)

Num. of stems:
19/m?(August)

Num. of tubers:
54/m?2

Yield (product):
3,806kg/10a

Weight of tuber:
93g

Case of insufficient the num. of stems per plant and distance between plants (hills)

Num. of stems:
16.5/m?(August)

Num. of tubers:
48/m?

Yield (product):
3,657kg/10a

Weight of tuber:
117g

Center for Seeds and Seedlings, NARO 14



1-(6) Example case by demonstrated cultivation @%ﬁﬂﬁgﬁ

National Agriculture and Food Research Organization

Case of suitable the num. of stems per plant and distance between plants (hills)
(var. Toyoshiro)

Num. of stems:
18/m?(August)

Num. of tubers:
65/m?

Yield (product):
3,881kg/10a

Weight of tuber:
81g

Num. of stems:
19/m?(August)

Num. of tubers:
65/m?

Yield (product):
4,301kg/10a

Weight of tuber:
81lg

Center for Seeds and Seedlings, NARO 15
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Case of suitable the num. of stems per plant and distance between plants (hills)
(var. Snowden)

Num. of stems:
21/m?(August)

Num. of tubers:
78/m?

Yield (product):
4,000kg/10a

Weight of tuber:
768

Num. of stems:
22.5/m?(August)

Num. of tubers:
61/m?2

Yield (product):
4,081kg/10a

Weight of tuber:

100g

Center for Seeds and Seedlings, NARO 16
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2. Importance of earthing up

. 17
Center for Seeds and Seedlings, NARO 5th Survey of Potato Harvester Project in India
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Advantage of earning up
1. Maintaining suitable soil temperature, 15 to 20 C, for swelling the tuber and
accumulating starch in the tuber.

2. Well drainage, it would be hard to rot tubers because the tubers are located in
above the bottom of between ridges.

3. Preventing tuber greening
4. Preventing enlarged lenticels, it would be control scab.

5. Well retaining water in the soil, it would prevent physiological disorders, such as
internal brown spot, hollow heart, black heart, secondary growth, because tubers
would be hard to be subject to climatic influence.

Preventing falling down foliage
Taking effect for weeding

Increasing rooting zone in the ridge, it would be help the growth of potato.

© 0 N o

Preventing physiological disorders derived from Rhizoctonia canker.

10. Preventing incised wound, bruise and peeling, it would be easy for harvesting
operation.

. 18
Center for Seeds and Seedlings, NARO 5th Survey of Potato Harvester Project in India
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Insufficient earthing up

Infected _ Easy to infect
Weed Phytophthora infestans disease fungus and bacteria
\ |
Stagnant water
A
10-15cm l
\ 4
Enlarged lenticels
by high humidity
Center for Seeds and Seedlings, NARO 19
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Suitable earthing up

T Stagnant water

20-25 cm l

|
I
i
|
Mc}re than
5 cm thickness

earthing up: 25cm  «  Finjsh earthing up until sprouting time to
prevent damage of root and stolon.

* Heap up soil with the amount of 15 cm and

y > \ 25cm height so that potato can secure a
< 30-35cm »! space for tuberization and enlargement of
Distance between ridges: 70-75cm ! tubers.
Center for Seeds and Seedlings, NARO 20
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Recent type of earthing up

Barrel-vaulted shape High barrel-vaulted shape

Amount of soil:

Amount of soil: more than 2-3 cm

more than 8 cm More than 15 cm
Depth of planting: above seed tuber Depth of planting:
more than 7-8 cm 13 cm

Kamaboko shape
“Kamaboko” is boiled fish paste, which is a
traditional Japanese food.

i 21
Center for Seeds and Seedlings, NARO 5th Survey of Potato Harvester Project in India
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Effectiveness of earthing up before sprouting (early earthing up)

Before
sprouting
(early earthing up)

June 20 June 23 Middle of July

After
sprouting

i 22
Center for Seeds and Seedlings, NARO 5th Survey of Potato Harvester Project in India
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Relationship among covering soil, method of earthing up and growth

Before sprouting : : :
. Method Ordinary earthing up Early earthing up
(ea rly ea rthmg UP) (after sprouting) (before sprouting)

Thickness of covering about 6cm above seed about 15cm above
soil tuber seed tuber
Length of about 5cm about 14cm

underground stem

Num. of node on 5 to 6 nodes
underground stem

Length of between short long
nodes

. Length of stolon generally short long

After sprouting
Num. of stolon same number
Days between planting 20 - 25 days 23 - 28 days
and sprouting
Amount of earthing up about 9cm above Ocm
covering soil
Depth of seed tuber about 14cm
Depth of tubers at about 9cm less than left
harvesting
Center for Seeds and Seedlings, NARO 23
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Conclusion

e Management techniques for high quality potato
€ Sprouting techniques: heat shock and chitting (sprouting )

€ Management of number of stems and increasing number of tubers:
» Suitable planting density
* |low variation of num. of stems per plant and distance between
plants (hills)
€ Management in the field:
* Irrigation, suitable fertility management and enhancing soil fertility
e Field management (weeding and earthing up)
e Control of pests and diseases

€ Harvesting
e Reduction of incised wound and bruise of tubers
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Thank you for your attendance.
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SUMMARY

Current situation of potato farming in Punjab and its challenge

The State of Punjab is the leading agricultural state in northern India, where diversification of
crops such as potatoes and maize is an urgent issue in addition to its major grains of rice and
wheat. Although potatoes have been intensively harvested between mid-January and the end of
March due to climate and weather constraints, the availability of labor force, which needs to be
deployed in big number in the limited time schedule under conventional labor-intensive farming
style, posts a critical factor for continuity of potato farming in the region, and to secure such
workers from surrounding areas and other states has become more difficult in recent years. One
of the reasons can be illustrated in that the labor costs of these workers are rising year by year.
Also under current labor-intensive farming practice, large-scale farmers who need a large
number of workers are not in a status where the planting area can be increased with comfort.

In fact, in the State of Punjab, until now, although the yield has increased due to fertilizer
improvement etc., the production volume has not expanded much, and both the unit yield and
the production volume have remained unchanged since 2008 (below figure). Such
circumstances of the State that produces the majority of Indian seed potatoes are becoming
constraints for the expansion of productivity of potatoes throughout India. Thus improvement of
productivity and conversion from labor intensive conventional farming to mechanical
agriculture using machine (Mechanization needs substituting for labor shortage) is pursued.

Consequently, introduction of harvesting machines is expected and it is naturally urged with
changes in cultivation system and harvesting / management system, then contribution to
improvement of unit yield (improvement of productivity) and eventually to agricultural income

in the area can be envisaged.

(million ton) (ton/ha)
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This survey is designed to demonstrate and verify the impacts of introducing Japanese

products/technologies in the proposed project site. Since mechanization of potato harvest is of

great need in the State of Punjab, potato harvesters are brought from Japan and introduced at the

Center of Excellence for potato (COE), Jalandhar.

1. Outline of products and technologies to promote and demonstrate
The proposed potato harvesters (TPH179 and TPHSS5) were developed for fitting to the local

context of India, based on the Japanese model. TPH179 is a self-propelled compact model

designed for small fields and THP5S5 is tractor-mounted model with relatively economical

pricing. In addition to TPH 179 and TPH 55, for field preparation (for cultivation) suitable for

mechanization, one rotary cultivator (Products of other companies) is also introduced.

Comparison of specifications between TPH 179 (used in the demonstration in 2014) and India models

Particulars TPH179 (Japanese model) & TPH179 (Indla model) TPHS55 (India model)
Type Self-propelled Self-propelled Tractor-mounted
Length 5,700mm 5,700mm 6,540mm
Width 2,500mm I 2,500mm 2,500mm
Height 2,900mm 2,900mm 3,100mm
Weight 5,600kg 5,000kg 2,810kg
Engine 4 cycle water cooled direct [| 4 cycle water cooled direct N/A
injection diesel 3,059 cc injection diesel 3,059 cc
PS/RPM 40.5kw(55PS)/2,100rpm 40.5kw(55PS)/2,100rpm Adaptive tractor 36.8 kw (50 PS)
Number of gears | HST infinite speed change || HST infinite speed change According to tractor specifications
Running speed 0~5.5km/h 0~5.5km/h According to tractor specifications
Work efficiency 0.5~0.7ha/day 0.5ha~1.5ha/day
Excavation 1 Ridge 1 Ridge (Two ridges are also possible by using air-drying
number compatible pickup unit)
Product tank Capacity 700kg Capacity 700kg Capacity 1,320kg
Crawler / Tire Crawler type Crawler type Tire type
Drive Hydraulic type Hydraulic type Mechanical type
Development - 6 months 6 months
period




Comparative advantage of the proposed product (comparison with competitor A

company)
Particulars ToyoNoki TPH179 Competitor products
Type Self-propelled / crawler type Traction type / tire type
Length 5,700 mm 7,900 mm
Width 2,500 mm 3,000 mm
Height 2,900mm 3,000 mm
Engine 4 cycle water-cooler/Diesel 3,059cc NA
PS/RPM 55PS/2,100rpm 75 PS~
Running speed 0~5.5km/h NA
Harvest area per day 0.5~1.5ha 2ha
. JPY 30,000,000
Price JPY 15,000,000 )
(incl. tax and tractor)
Required investment for
JPY 10,000,000%! JPY 15,000,000%?
harvest (1 ha)

*1 The price of the products is based on the manufacturing price in Japan

*2 Harvesting area per day and price of Competitor A product are estimated values

2. Outline of dissemination and demonstration project
(1) Purpose of the project

Dissemination of mechanized farming practices will be pursued with utilizing potato
harvesters by measuring the impacts in the local area, providing guidance to the C/P for
establishing a new cultivation system then demonstrating mechanized harvesting systems for
farmers.

In this project, guidance for establishing a farming system suitable for potato harvesting
machines and mechanization in Punjab, where the majority of seed potatoes is produced in India,
was provided for extension workers and farmers in the regions. By doing so, we intend to
strengthen the capacity of C / P related to these technologies and improve the institutional
capacity for dissemination, thereby contributing to the improvement of the production volume
and added value of farmers in the future.

The main beneficiary of potato cultivated farmers (there are no specialized potato farmers,
but concurrent farmers with other crop cultivation such as corn, sugarcane, rice etc) differ in
size, but if the potato harvesters become popular, small and medium-scale farmers who cannot
afford to purchase directly can also compensate for labor shortage by using renting services by
contractors (leasing companies) commonly used in India. As a result, even farmers other than
large-scale farmers will increase the planting area and increase the production volume and can

expect income to improve. For large-scale farmers who can purchase equipment, we are
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targeting farmers having about 20 to 30 ha of farming lands with reference to the results of the
project investigation, and it is assumed that the specifications of equipment compatible with the
price of investment recoverable within 3 years shall be considered. Based on these principles,
we have started to develop the models with local agricultural machinery manufacturers.

In this project, we will also examine business development and dissemination plan through
demonstration activities of potato harvesters, and aim to disseminate products in the State as

well as in Gujarat after this project.

(2) Expected achievement
Output 1: Instruction for introducing a farming system suitable for mechanization of potato
harvesting in the context of India shall be performed.
Output 2: Efficient post-harvest processing and transport systems are proposed.
Output 3: Business development and dissemination plans of potato harvesting machines will

be considered.

3. Implementation methodologies and work plan
(1-1) Grasp the present condition and problems of cultivation and harvesting
techniques based on the farming practices of potato farmers
(1-1-1) Survey on actual cultivation state
By investigating the farming practices of potato farmers in each state of Panjab, Gujarat,
Uttar Pradesh, the actual state of potato cultivation and harvesting technologies in India shall be
observed, and from this survey results, we grasp the issues, that is, actually the market needs

and required technical specifications needing for potato harvesters.

(1-1-2) Proposal of cultivation, harvesting system and harvester specification
Based on (1-1-1), a new cultivation, harvesting system and harvesting machine specification
shall be examined. Regarding the cultivation system, the soil preparation and mechanization of
planting work is mainly focused on, and with respect to the harvesting system, from the system
(securing pillow land etc) for ensuring certain operability of the potato harvester in the field,
combination of other machines like tilling machine, leveling equipment, sprayer, sprinkler etc.

are proposed.

(1-1-3) Market survey and competition survey
For considering required technical specifications necessary for the product development plan,

additional investigation shall be carried out, and detailed conditions for the design specification



of the machine, price setting, and selling method are considered. Then it will be reflected and
utilized for business development and dissemination plan.
(1-2) Manufacture and transportation of Indian specification harvesters

For manufacturing harvesters of Indian model, two harvesting machine models shall be
manufactured in Japan, and these machines will be transported to India. And as described in
(1-3), (1-4) below, it is used for the purpose of contributing to demonstration and performance

testing. Transportation shall be carried out with rust prevention treatment applied.

(1-3) Trial in a model farm
Modification and adjustment for the harvesters shall be performed in accordance with the

demonstration proposed and tried in the model farm.

(1-4) Evaluation of harvesting effect etc. (demonstration and validity of new
system and demonstration of local suitability of harvester)
In order to verify the on-site compatibility (technical aspect, market side) of the harvesting
machine being improved and adjusted as the Indian model, the newly proposed cultivation
system for mechanization and conventional cultivation fields shall be prepared and the effects of

mechanical harvesting will be evaluated by conducting performance tests in comparison.

(1-4-1) Measurement and evaluation machine harvest in comparison with manual
harvesting (hand picking)

Work efficiency test

As a method of the work efficiency test, in the first year, the work conditions in the same
harvest (hand picking) field shall be prepared, then machine and manual harvesting will be
tested in the same conditioned field and the effect is going to be compared. Specifically,
workloads of 20 a for manual harvesting (hand picking) and machine harvesting shall be
calculated and the amount of field work per hour will be obtained. In addition, work costs such

as personnel expenses are going to be calculated then compared.

Working accuracy test
In the first year, the harvest loss ratio and damage rate in manual harvesting (hand picking)
and machine harvesting shall be measured, then the yield will be calculated. Also the shipment

value per ha shall be compared, and the effect by introducing machine harvest will be evaluated.



(1-4-2) Performance test of machine harvesting in field of new cultivation system in
comparison with conventional cultivation (effect measurement and
evaluation)

Work efficiency test
In the second year, we shall calculate the workload when we used machines in the field of
conventional cultivation as well as in the field with the new cultivation system, then the effects

shall be compared.

Working Accuracy Test

In the second year, the harvest loss ratio, the damage rate at the time of mechanical harvesting
in conventional cultivation and new cultivation system shall be measured then the yield will be
calculated. Also the shipment value per ha is going to be compared and the effect of the new

cultivation shall be evaluated.

(1-5) Guidance on using harvesters through OJT in and outside the model farm
While the history of introducing the process of mechanization like harvesting machines etc.
in Japan (Hokkaido) together with improvement of productivity and quality shall be referred, a
seminar for C/P is going to be organized and gain understanding on the significance, direction,
process, roles of each stakeholder of mechanization promotion based on Indian current situation

(potato harvesting).

(1-6) Examination of cultivation system suitable for mechanization, introduction
in model farm and guidance for staff member
Introduction of a new cultivation system corresponding to the direction and process of
mechanization shall be practically pursued in the model farm based on the present situation of
India (especially potato harvesting). Also training program for COE staff member as well as for
the farmers around the COE is planned, then several sessions of guidance for new cultivation

systems suitable for mechanization are going to be organized.

(1-7) Promotion activities for farmers (seminar implementation)

The project team shall assist the COE staff member to organize and conduct dissemination
activities (seminars etc.) for farmers around the COE. Demonstration of cultivation systems
suitable for mechanization (ridges, furrow spacings etc.) is going to be performed with required
support for farmers' understanding on field preparation, planting, field management, and

mechanical harvesting work in accordance with the new cultivation system. Such demonstration



shall be conducted at fields controlled by COE as well as the small and medium scale farmers

association (like Jalandhar Potato Grower's Association: JPGA), and local farmers.

(1-8) Dissemination program for surrounding farmers (demonstration)

Through this project, the COE staff is supposed to provide technical support for the farmers
around the COE to conduct dissemination activities by demonstration of harvester. By
incorporating the results of field demonstration and conducting lectures related to new
cultivation practices and the operation and maintenance of the machine, technical transfer of
such dissemination activities is desired to be continued as their daily activities even after

completion of the project.

(2-1) Post-harvest handling and transport system survey

Information shall be gathered for investigation of the issues on post-harvest handling and
transport system of potatoes in current India. As it is practiced in Japan, by using large
containers and dump trailers, it is assumed that the efficiency of harvesting work and
transportation shall be improved, and possibilities of adapting these methods in India shall be

investigated as a future post-harvesting system.

(2-2) Proposition of efficient post-harvest processing and transportation methods
Based on the field survey of (2-1), we intend to propose to the COE staff and nearby farmers
an efficient post-harvest processing and transport system from the practices being performed in

Japan.

(3-1) Acquisition of certificate, analysis on prospects of subsidy and survey on
criteria for equipment to be certified as a financing object
We intend to investigate the ways of acquiring certificate for harvester for government
subsidy as well as for loans, then look for business development and dissemination plan of

potato harvester in the Indian market.

(3-2) Investigation of possibility for local production (study of local production
method)
Prospects of local production of the Indian model harvester are going to be explored together

with business development model, then the production methods at the site shall be evaluated.



(3-3) Business development and dissemination plan

In India, mainly due to the addition of high tariffs on finished goods, the high cost of
transportation from Japan, and the income disparity between farmers in Japan and India, the
finished products produced in Japan would face difficulty to export and sell it in the Indian
market. Therefore, in collaboration with local agricultural machinery manufacturers, the market
survey shall be conducted to investigate items necessary for the assembly and manufacture the

harvesters in India, then formulate a plan to lead to local production and sales at an early stage.

Work plan

Survey
items
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Project Implementation Structure

“ Dept. of Horticulture, Punjab

COE Field manager (Project Coordination)

l

Y

New cultivation
system
Extension staff

Mechanization
Extension staff

Local agricultural manufacturer

Toyo Agricultural Machinery
Manufacturing Co., Ltd. (ToyoNoki)

v

Business /

Mechanizatio

!

Technical

cooperation

External talent
(Mechanizatio
n guidance)

External talent
(Cultivation
guidance)

External talent
JDI)

External talent
(Insight
Management)

4. Verification survey and demonstration project

(1) Results for each activity item

<Outcome 1>

Introduction and verification survey for potato harvesting machine suitable to Indian market

were conducted, and instruction for newly introduced cultivation system needing for

mechanization was also performed.

(1-1) Grasp the present condition and problems of cultivation and harvesting

techniques based on the farming practices of potato farmers

(1-1-1) Survey on actual cultivation state

Farming practices of potato cultivation in each state of Punjab, Gujarat and UP were

investigated. For the investigation, the differences in market needs in each state were taken into

consideration. In particular, a survey was carried out with emphasis on finding the planting
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intervals and the actual conditions of soil, which are of importance to the introduction of potato

harvesting machine.

(1-1-2) Proposal of cultivation, harvesting system and harvester specifications

A new cultivation system, which is required along with mechanization, was proposed and a
verification survey was performed in the model farm set at COE.

Regarding the cultivation system, based on a sufficient exchange of opinions on the local
acceptability and needs, a new cultivation system with a ridge width of 75 cm, and importance
of soil preparation were proposed for mechanization of harvesting work. In addition, we
conducted a comparative test of zigzag planting and straight planting as a planting method, and
as a realistic system based on the result, it was concluded that the result of straight planting is
better than the zigzag planting due to less number of green potato after harvest. Also the
demonstration result showed that even the application of 75 cm width did not bring about a
decrease in unit yield compared with the conventional method.

Regarding technical proposals aiming at creating a synergistic effect with machine harvesting
work, the usage of steel containers and trailers in the post-harvest work system relating to the
transportation and storage of potatoes was proposed, and handlings in the field work were
demonstrated. Consequently, the benefits of omitting the air drying process (heaping) of
potatoes were well demonstrated and acknowledged in that bulk handling in post-harvest can be
practiced in near future. Also as the momentum of advancing the post-harvest and transportation
system with container type storehouse, the proposal is also gaining supports from the regional
farmers and COE.

Additionally, with regard to the harvester specifications, it is assumed that frequent transfer
between farms will be practiced for harvesting machines in India, and for crawler type its
traveling speed is slow then traveling long distances takes time. Hence the efficiency is not

good. Therefore, a wheel type like a combine of wheat is going to be eventually proposed.

(1-1-3) Market survey and competition survey

Interview survey was carried out with 12 large-scale potato cultivated farmers (about 20 ha or
larger in scale) that could be potential customers of potato harvesters, and confirmed the
purchasing power, conditions of purchasing, intentions for purchase of harvesters and etc.

Currently potato farmers harvest a potato with a digger and a method is used in which
workers collect potatoes and pack them into bags. When we interviewed the reasons to change
from the conventional method to the introduction of harvesting machine, the effects on
reduction of labor force was referred as the first reason from all farmers and it is illustrating that

labor shortage is a serious problem in the regions. Moreover, it was found that labor reduction
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was the biggest incentive to introduce harvesters. Unexpectedly, because cost reduction is not a
major reason, there is a possibility that farmers' willingness of purchase can be raised by
utilizing labor reduction as a major merit for marketing.

Additionally, a competitor’s survey was conducted, and their marketing target, specifications,
prices of the equipment were surveyed by making interviews to the people related to. Also the
actual conditions of the distribution route, price determination system, and evaluation of seed

potatoes in India were studied.
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(1-2) Manufacture and transportation of Indian specification harvesters
After confirming the operation status of the two harvesters developed in Japan (November
2015), these harvesters were transported to India (Arrived February 12, 2016). Transportation

was carried out with rust prevention treatment applied.
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(1-3) Trial in a model farm

Harvesting machines manufactured in Japan as the Indian model specification were brought
into the model farm at COE and used in the verification test according to the test items proposed
above. It was also utilized for the purpose of contributing to the demonstration and
improvement of the capacity of C/P while applying the following improvements and
adjustments.

Regarding the specifications of the harvesters, it was confirmed that there was no issue by
conducting the verification test on the structure of the conveyor related to the working accuracy,
so it was remained same as the current Japanese model specification. but certain modifications
were applied for the India model harvesters as under. Also, as for work efficiency even for hard
soil, it was able to demonstrate that having a good soil preparation, mechanical harvesting can
be effectively performed so that importance of soil preparation with required machinery should

be explored together with mechanical harvesting.

Items Modifications

Conveyor structure | Same as Japan model specifications. But just
install a resin packer on the rod of the

conveyor.

Movement method | Change to crawler type to tire (wheel) type

Tank Equipped with small-potato conveyer and
dedicated tank
Tank capacity In Punjab province, a large tank capacity (1320

kg) was recommended.

(1-4) Evaluation of harvesting effect etc. (demonstration and validity of new
system and demonstration of local suitability of harvester)

In order to verify the local adaptability (technical and marketing aspect) of the improved and
adjusted harvesting machine model, performance tests were carried out in comparison to the
manual harvesting (hand picking) and the mechanical harvesting (1-4-1). Also, in order to
evaluate work efficiency and work accuracy (1-4-2), verification survey was conducted in two
different farming fields for mechanical harvest; the one with conventional cultivation system
and the other with newly proposed cultivation system compatible with mechanized harvesting.

The following is a summary of the results.
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(1-4-1) Measurement and evaluation of machine harvest in comparison with
manual harvesting (hand picking)
The results of performance test on the ways of harvesting, i.e. manual or machine, is
summarized as follows.

1) Although the soil was wet due to the rainfall before the test, the soil condition was
good condition whereby the sandy loam soil and soil clods were small. Consequently
the work speed was 0.51 m /s on average for TPH 179, and 0.65 m / s for TPH 55.
Thus it was evaluated about 1.5 times faster than the manual harvest performed at the
COE.

2) The number of workers required was one harvester driver and three sorters on board
deck, whereas manual harvesting required one driver of digger and 24 workers for
collecting potatoes.

3) The amount of field work per hour was 8.7 a / h for machine harvesting of TPH 179
and 8.2 a/ h for at TPH 55. Whereas it was 5.4 a / h for manual harvesting.

4) Consequently, the machine harvest was able to reduce the number of labor force into
1/6, then work volume per hour was about 1.5 times higher than the work of manual
harvesting.

Also, as for the effectiveness of adapting mechanical harvesting, the following results were
obtained.

1) The damage ratio was 4.6% for TPH 179 and 6.6% for TPH 55, whereas manual
harvest was 14.1%, which was more damaged than the mechanical harvest.

2) The percentage of peeling was 6.3% for TPH 179 and 5.2% for TPH 55, whereas it was
7.3% for manual harvest. But the difference from machine harvest was not so large.

3) The harvest loss was 1.4% for TPH 179 and 0.6% for TPH 55, whereas 8.2% for
manual harvest. Most of the potatoes lost after application of harvesters were small
pieces potatoes of less than 20 mm which fell from the conveyor gaps. However,
looking at the ridge after manual harvest, the potatoes remaining in the soil appeared to
be more than machane harvesting, and it was revealed that there were many potatoes
still buried in the earth when digging with diggers, then a cause of losses in manual
harvesting was analyzed to be accured from the fact that the workers are not behaving
to pick up the buried potatoes ever after they put effort to dig them up from the soil

surface.
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(1-4-2) Performance test of machine harvesting in field of new cultivation system in

comparison with conventional cultivation (effect measurement and

evaluation)

The results of the test performed for machine harvesting on the field prepared in conventional

manner as well as in new cultivation system are summarized as follows.

1))

2)

3)

4)

From the both results of the working accuracy test and the work efficiency test, it was
demonstrated that the new cultivation is superior to the conventional method.
Regarding the yield, even if the ridge width is expanded to 75 cm in the new
cultivation, it was ensured that an amount of yield was equal to or higher than the
conventional method (63.5 cm), after adjusting the inter-strain space and not changing
the seed number per area.

From the above, as a new cultivation system suitable for mechanization, 75 ¢m straight
planting or zigzag planting was proposed to be recommendable. However, it is noted to
be important to implement soil preparation as practiced in Japan before planting.

With regard to the superiority between straight planting and zigzag planting, we cannot
draw a conclusion from the test in a single year. But as far as judging from this year's
test, considering the rate of green potatoes, the straight planting is less than the zigzag

planting. In the following years, it is advised to conduct comparative tests.

(1-5) Guidance on using harvesters through OJT in and outside the model farm

Regarding technical guidance to the C/P concerning the cultivation system as well as

operation and maintenance of harvesters, it was carried out through on-the-job-training basis. In

the training program, with cooperation from a local farmers and partner companies where

business cooperation was assumed possible, agricultural machinery like tractor, sub-soiler, mold

disk harrow (necessary for soil making) MD harrow), a rotavator, a broadcaster, and a planter

were delivered for use. Then technical training was given to the COE staff through OJT at a

model farm prepared in the COE and technology transfer was carried out so that harvesting

work could be carried out only by the staff themselves.As a result, it was recognized, among the
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COE (C/P), that deepening and softening the farming soil would bring about good effects on the
performance of potato cultivation because less number of soil clods were generated at the time
of machine harvesting. Also the ways of producing standard size seed potatoes was well
confirmed, and consequently yield was increased. However, for the operation and maintenance
of harvesters, it is also recognized that technical assistance is necessary to be continued in the
fields together with cultivation of potatoes by upgrading the basic knowledge and further with

capacity development of the human and institutional resources.

(1-6) Examination of cultivation system suitable for mechanization, introduction
in model farm and guidance for staff member

Although this project aims to demonstrate and disseminate machine harvesting of potatoes in
India, even if only harvesting was mechanized and other works were not sufficiently
mechanized, then harvesting machines would not be fully utilized against its full capacity and
potentials.

In light of these circumstance, comprehensive mechanization across the cultivation, field
management, harvesting, transportation and storage work was proposed to be introduced, then
technical suggestions for improvement of productivity with mechanization of harvesting
machines were examined in the model farm at COE. With a concept of mechanization
promotion based on Indian current situation (especially potato harvest), the practice was well
shared between COE and the Horticultural Department of the Punjab State with their strong
interest in continuing promotion and demonstration of such mechanized farming model, then the
proposals are well recognized in the field within the COE as actual farming practices to be

continued to the following years.

(1-7) Promotion activities for farmers (seminar implementation)

As the field activities from 2017 and 2018, COE-sponsored demonstrations were organized in
the COE. For each seminar event, there were more than 100 participants of farmers, state
government officials, agricultural machine manufacturers, university researchers and media etc.
In the seminar, the development model and outline of “Tokachi” agriculture in Hokkaido as
well as various agricultural machinery related to potato production, the significance of
mechanization based on Indian context are introduced. Also the field demonstration together
with new cultivation method compatible with mechanization was performed and tried to foster

the momentum for mechanization at the project site region.
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A view of the seminar hall Explanation of test results

Scenery on Seminar for new cultivation Scenery on Seminar for new cultivation

system (1) system (2)

After the lecture and field demonstration, we collected questionnaire. Its result revealed that
mechanization of harvesting together with an importance of premises was well acknowledged
among the participants. In particular usefulness of introducing machine harvest was
recognized through the demonstration activities, thus the prgram went so far in successful

manncr.

(1-8) Dissemination program for surrounding farmers (demonstration)

In addition to the demonstration of the machine harvesting work at the COE, dissemination
program was planned and implemented at the surrounding farms in the region of COE. The
followings are some of the comments obtained through questionnaire survey from the visitors.
"I was able to learn a new method different from my conventional field preparation we had done
so far", "I understood the importance of making good conditions of soil", "Interested in
mechanization of work ".

Furthermore, COE and Horticulture Department of Punjab State show their willingness and
intention of proactive introduction of machine harvest and encouragement of field preparation,

which should be compatible with mechanical harvesting, as well as post-harvest practices of
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introducing cold storage fitting with containerized transportation. Thus higher expectation on

Japanese mechanized farming was generated through dissemination activities.

(2-1) Post-harvest handling and transport system survey

In this project, steel containers used in Japan were actually brought into the field for the trial
as a means of transportation from the harvest ground. Although it was able to hear that it is a
promising idea, concerns such as container cost as well as its compatibility with existing cold
storage are raised at the early stage of investigation.

The advantages of using a large container can be addressed in that post-harvest of potatoes
can be handled in a such manner that potatoes can be transported in large volume after harvest
in the field. then the potatoes can be stored as it can still be exposed to the air. With this method
of post-harvest handing of potatoes, the damage being made on potatoes can be drastically
reduced as many handlings of physical operations are practiced in conventional post-harvesting
system where damages on potatoes are frequently caused by manual operations of storage in the
bags in the field, then transported and re-opened at storage, then sorted again, and finally stored
in the warehouse.

From another point of view, we can also pay attention to the point that it is possible to omit
the burden of air drying (heaping) process after digging up the potatoes from the ground. In
Japan, after picking harvested potatoes, they are stored in large containers then dried in the
container at the warehouse with a large fan and blower. It is thought that in India it can be also
harvested directly by a machine and stored in a warechouse even without having air dried in the
same manner practiced in Japan, thereby improves work efficiency at harvest. In addition, at the
time of demonstration, potatoes were actually stored in a large container after harvest and
placed in a field overnight, and the dry condition of potatoes was examined in the next day, then
it was confirmed that the same effect like heaping was obtained.

We also conducted a comparative test on damages of potatoes using large containers and
conventional heaping method. The result which we obtained from random potatoes examination

was that the potatoes of the containers were less damaged and peeled.

(2-2) Proposition of efficient post-harvest processing and transportation
methods
In the field activities, demonstration of post-harvest processing was conducted and the system
of omitting the heaping process by putting potatoes large containers after harvest was eventually
proposed to the C/P as well as potato farmers. As responses from some of the participants, they

reached a recognition that heaping is no longer unnecessary if a container is introduced.
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Following these activities, moreover, the Horticultural Dept. of Punjab State and COE
become positive to introduce a cold storage warehouse to reform the transportation and storage
system. And they are even proposing to introduce a policy to install a model project of cold

storage warechouse fitting to containers in the future.

(3-1) Acquisition of certificate, analysis on prospects of subsidy and survey on
criteria for equipment to be certified as a financing object
Currently, potato harvesters are not categorized as an subject of being certified for subsidies
in India. The inspection organization that has jurisdiction over the current project site in the
State of Punjab is Northern Region Farm Machinery Training & Testing Institute, Hisar
(NRFMT & TI). As a tangible action plan for proceedings to getting subsidies applied to potato
harvesters, discussion with NRFMT & TI as well as submission of test data to Panjab

Agricultural University (PAU) can be considered.

(3-2) Investigation of possibility for local production (study of local production
method)

Schemes applicable to potato harvesters are assumed to be 1) Sub-Mission on Agricultural
Mechanization (SMAM) and/or 2) Mission for Integrated Development of Horticulture (MIDH).

A maximum subsidy rate set forth by SMAM is 40%. In the discussion with the staff in
charge at the Agricultural Dept., the potato harvesting machine is supposed to be able to get a
subsidy rate of 40 - 50%, but it is only theoretical under the present condition that the potato
harvesting machine itself is not officially certified as a subject of government subsidies.

On the other hand, as a result of interview survey with the tractor manufacturers, most of the
tractor sales were found to be purchases by loans, and each tractor manufacturer himself utilizes
group companies of finance to provide the loan. Therefore, in cooperation with tractor, the

similar system of loan provision can be considered for sales promotion of potato harvesters.
(3-3) Business development and dissemination plan

The local production method, distribution method and sales promotion method are proposed

to be studied.
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5. Status of achievement of project

The status of the achievement of the project is summarized as follows for each outcome.

Achievement status for each activity item

Activity item

Achievement status

[Outcome 1] Guidance on harvesting system suitable for introduction and mechanization of Indian

potato harvesters

(1-1) Grasp the present
condition and problems of
cultivation and harvesting
techniques based on the
farming practices of potato

farmers

Based on the actual field survey in the State of Punjab, Gujarat,
and UP, current situation and issues on potato cultivation
system were understood.

A demonstration activity of introducing the new cultivation
system accompanying mechanization was conducted at the
model farm (ridge width of 75 cm, control of the number of

stems).

(1-2) Manufacture and
transportation of Indian

specification harvesters

Indian model harvesters were manufactured and transported to

the COE field

(1-3) Trial in a model farm

Demonstration and verification survey of machine harvest in a
field where new cultivation system were adapted was carried

out, together with field management at model farm in COE.

(1-4) Evaluation of
harvesting effect etc.
(demonstration and validity
of new system and
demonstration of local

suitability of harvester)

In comparison to hand picking harvest, machine harvest was
found to be superior to conventional method, in both damage
rate and harvest loss.

Cultivation test on the fields where a new cultivation system
was adapted and not adapted was carried out together with C/P,
then accuracy and performance tests of machine harvesting
were carried out.

It was confirmed that yield equal to or even higher than that of
conventional cultivation (ridge width 63.5 cm) can be secured
even in a new cultivation system (ridge width 75 cm), which is

deemed to be suitable for machine harvesting.

(1-5) Guidance on using
harvesters through OJT in

and outside the model farm

Needs of C/P for promoting mechanization were grasped and

technology transfer (guidance) was implemented.

(1-6) Examination of

cultivation system suitable

Instruction for introducing new cultivation system from the

findings in Japan was delivered to the COE staff, then the
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Activity item

Achievement status

for mechanization,
introduction in model farm
and guidance for staff

member

necessary farm working procedures in the model farm was

trained to C/P.

(1-7) Promotion activities
for farmers (seminar

implementation)

Seminars for C/P, farmers, agricultural machine manufacturers,
dealers, university officials, and state government officials were

organized.

(1-8) Dissemination program
for surrounding farmers

(demonstration)

Guidance and demonstration activities for farmers were

delivered.

[Outcome 2]  Efficient post-harvest processing and harvested potato transport system is proposed.

(2-1) Post-harvest handling

and transport system survey

Post-harvest procedure (transportation, drying, storage) and

actual transportation system were surveyed.

(2-2) Efficient post-harvest
processing and proposal for

transportation methods

The applicability of post-harvest treatment and transport system
being practiced Japan was studied and explored in the context of

India.

[Outcome 3] Business development and dissemination plans of potato harvesting machines (after

this project) will be examined

(3-1) Acquisition of
certificate, analysis on
prospects of subsidy and
survey on criteria for
equipment to be certified as

a financing object

Checked the applicable certification system
Confirmed possibility of utilization of subsidies and
certification for eligible equipment for loans

Studied the subsidy system of combine of wheat

(3-2) Investigation of
possibility for local
production (study of local

production method)

Prepared parts list.

(3-3) Business development

and dissemination plan

Business discussion with local partner companies is on-going.

20




6. Future Prospects

(1) Impact and Effect on the Concerned Development Issues through Business

Development of the Product/ Technology in the Surveyed Country

Verification items

Impacts and effect on development issues

Transition from manual harvest to

machine harvest

The fundamental development issues such as labor shortage in
rural areas was expected to be effectively tackled by

mechanization of harvesting operations.

Transition from the current
cultivation system to the new

cultivation system

By introducing a new cultivation system suitable for machine
harvesting, improvement of the field preparation accompanied
with soil conditionings, improvement in quality and yield of the

potato can be anticipated.

Local manufacturing of harvesters

In the process of planning/implementing local production of
potato harvester with local partner companies, understanding of
the structural design based on its design philosophy and
know-how on sales promotion through field as well as
maintenance services will be fostered. Furthermore, the benefits
of machine harvesting shifting from traditional manual potato
harvesting methods will be encouraged among farmers, which
would ultimately contribute to the modernization of potato

agriculture in India.

Introduction of harvester in and
around the model farm and staff

training

Having 8 potato research institutes in Punjab with COE as the
best able to operate and demonstrate the potato harvester to the
surrounding farmers, awareness and interest are expected to be
nurtured, and mechanization of farming practices will be

promoted.

Proposal on post-harvest treatment

and transport system

If the effect of introducing machine harvest, which would
suppress the incidence of wounds and bruises on potatoes
caused by the current harvesting practice (by digger), is widely
recognized, it is possible to cut the heaping process to repair the
wounds and bruises. Also, post-harvest processing such as
transportation and storage by containers can be promoted, then
great improvement of loss after harvest is expected, which

would lead to additional supply of potato to the market

21




(2) Lessons Learned and Recommendation through the Survey

In this project, we were able to smoothly implement the verification survey and
demonstration project though having continued good relations with local C/P agencies and local
companies. Following the great accomplishment of this project, a statement was actually
obtained from the Director of the Horticultural Department as well as the COE that continuous
support from JICA and ToyoNoki were requested.

Specifically, in Punjab State, there are eight stations of seed potato production center like
COE under the umbrella of the Horticulture Department, and each station has similar needs
which COE had originally addressed for the betterment. Since we observed and analyzed the
conventional practices of local potato farming, then planned our activities in close
communication with C/P and local farmer’s communities, performance of verification and
demonstration practices to modernize the mode of farming went in good manner then the
outcomes were well recognized in the community.

By participating in the full-fledged framework where introduction of agricultural machinery
through field conditioning measures, cultivation, arrangement of harvest agricultural machines,
technical training of agricultural extension workers (agricultural machinery operation and
maintenance) and suggestions of post-harvesting system (cold storage warehouse as well as
container usage), we are very much confident that continuous technical assistance can be
considered though involvement of our expertise. In this line, utilization of ODA yen loan
scheme is encouraged, and we can expect more exposed demonstration of potato harvester in
Punjab as well as in India. And the foothold of our company for entering into Indian market can

be more concretized.
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ATTACHMENT: OUTLINE OF THE SURVEY
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