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1. BXD0EE

(1) FXERERICHITLMARREORERR Y ——XDHEE

1) EXXEEOBE - EFOHR

2018 AEHF T, AV FOANAIFM 13ES THANEHR 2 THY . FHEFEAON
WMAOOYSEEDTWAS L GDP 1£2.719 Jk Kv &, #HRE 7460, 727 TIEE 3 4L
DORBHELFE -S> TNAL

x® 1-1: AVFOTERFER

FEHIR #HEtT—4
E L mEmfEx 328 73 7,469km?
AB*2 (2018) 13.53 f8A
GDP*? (2018) 2.719 kKL

—A%f=Y GDP* (2018) | 2,010 KL

EEZ7 GDP LEF* (2016) | E—REEX (BMKE) : 154%.

BIREFE (X, 8E. 8%, BN  23%.

EoREFE (M#Y—EX, FHRERE. E@. /8. TOf) © 61.5%

Wt A& (2018) WHER - 3{8 2482 B ML, BAKE 581430 B R

TE@EES (2018) BHEG (146%) . B - M (124%) . #H - HFE (7.6%) . @
EWW (7.1%) . BEEAL - BRIEFER (5.7%)

TEWMASY (2018) [Fil - AR (27.5%) . EFHEF (11.7%) . L2 - LZEER (9.2%) .

& -8R (69%) . E¥ - &R (5.5%)

HL ;31 A EE A v REMET — & %2 : World Bank, %3 : CIA The World Factbook, 4 : JETRO 1i:
REGRE®RE

A XY ADD 1947 TS L CTLUR, A > RIEIZIE—B U TGRS TR F E R 2 4
FFLTW5D, 2014 45 BTN S AL725 16 E‘FB]E%E%:L_T&TFJ:\ FTLY K7 -E®2T
S EHFEND A K AR (Bharatiya Janata Party: BIP) 73 [E B iR N BOHE & il > T
30 4.5 D IS HE A S L. BUERR e I L., TO%, 20194 5 HIZEfiSh
1255 17 [ T Bk Biei® 2% T H | BIP 28 RIS 5 2 453 S EBIR 2B 2 I . £ 7
A BHIC R D5 2 IRBUEN IEE) L 7=,

ET A EMHITE 1 WBIC—EORFERTHD [ET7 4 /I 7 A 2. 177
AN EHIRIREFN, ITECE R SIC K5 RERELED TE 2, ZO/RE, T 4 K
MEISBUR D RHAmHER & L“C*Uﬂﬂ LTV 5 HHRERITD “Ease of Doing Business Rankings (£
VXABEET X)) 7 T 2014 AEOD 142 frh D 2020 EITIE 63 AL E THEEL (X
1-1) . HRERIT2 6 RFUEEIZ L RiERSEN R o7z BAL 10 W E] 12T b6h

1 World Bank, 2018



7o BT, 2 MEICA D BFMESK L T RITBHERIC ~RE R E RN B L, A v
RIFAERTK) 6.5~8% DB EFR Ao mkRE & -7 (K 1-2) . 7272 L., 2019 4E)»
DAY FREEITEGE L 2020 FE 11T F Rl an T oA NV ADEBE T~ A T ARE 7o 72,

55 RBIHE T I, BRI 72 B Yk ABRBE O B 7 BN A D BB T EFA
HanTnd, £, BBHEOZ 2B O —SHEAANMOENS, BREOEREL
WAEIRTH D Z L b, B RBHETIIREEDE LFRAOEICIEL 5T,
anFR~OFIEE LT [ FENAL] BORZFTHH L, FEERS B TOMIESE
OHEHEIZI Y ML T ETh D, REBEESN Y CIIREA > 7 TR HEO BB E
HEn T2,

(i)
160 142
140

120
100

80

60

40
2015 2016 2017 2018 2019 2020

Hit : World Bank 7 — & % £: I FAA I ER
11: AVFOEDRRABES VX VI DO#E (ET A BHERER)

% 8.3
o0 7.4 8 6.8
8 55 6.4 . . : . 6.5
6 . < .......................... > a
4 F1RET 4 BIERE LR,
X GDP B E(L# 6.5 ~8% THB
0
, 2012 2013 2014 2015 2016 2017 2018 2019\ 2020
-4
. -7.3
FE2RETABHER. HBa0FY | ... >
-8 ANADEBLHY AT RARE .

H i : World Bank 5 — # % JE (A H1ERR
1-2: 42 FDOEE GDP liREDH



2) HEHFHFIZH T SHAREE

@ AVFRERUVUY FITEEXDIR HRE

A v REFEHM O GDP I d5 8 5B A 1L EHBAMER T, 1960 DK 40%0>5 2018
FIZIEM 4% F TR T LTWADL UL, KR E L TAO DK 66%D A EBIZEE L.
BRI AT DR 43% BN EEITHERE L TWATD 2, BT (L ROSREREBICARATK
T D,

A Y PICBT 5 EEEEYOAERE L LD L FTROLBY Thbd, AR (Ek
NR—=R) TRHBZOOBF MU F B 2017~ 18 FAFERIL 3/ 7690 17 12 LV K, /b
FREDFEBZDIHRTHERICE L o Tnd, BB, HRMICAHATHA v FOW
R R EAERIIEFICELL . TIT VMR TIRE 2 D AEEREED,

& 1-2: AVFOFEEEYOEREES
FMEEE (1005 1)
TEEED 2015~16 |  2016~17 | 2017~18%
Bm-=2
* 104.41 109.7 112.91
INE 92.29 98.51 99.7
SLy b 38.52 43.17 46.99
i 16.32 23.13 25.23
&t 251.54 275.11 284.83
BT 25.25 31.28 31.31
ZTOMBREEY
HhoEE 348.45 306.07 376.9
#RTE 30.01 32.58 34.89
Sa— k% 10.52 10.96 10.14

Hi#i : Agricultural Statistics at a glance 2018 % F&IZFHA M 1ERK
32017-18 4E DA PE R FHIE

A2 RTIE 1960 FARDFRD H AR IR EMIROBEANED Hiv, ZAET lkm? 247
D OREHINCIT 5 BEOEIIAE LAV ITHOTWD (K 1-3) o LarL, 2015 F b
19 0 TS OFFEIREFIT 7.9% L T T B EIC A TR 3, BEOMHLO
BANFELE 22> T 5,

F72. A 2 RTIE dha LU OB U2 7220 i o NI EE N K S 52 D TR Y.,
BROK) 7 BIORHN Tha LFTHD (KW 1-4) . —F, RHIERE & EERMAA O
BIfRz A5 & (K 1-5)  4ha U LD A A 25 EFRIZH 4ha LT OEFIZE W T,
AL D R FIZRRER L 7o T D,

2 The World Bank Data
3 ResearchMoz
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HiBt : Agricultural Statistics at a glance 2018 % &I FAA M 1ERR
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Q@ FEFEHAZRHMOY FUFEEEMNMLZ HRE
TMISEITEY VX EREOEBMIEDEN

AREEOMGHIK THL~ T2 BTN (LLF,

Tl ) 13, o AEs

BA v RENGE 2 A7, BFEEEREITE 1 LoV My EREAEENT, £ REED
21%DY F R EEAEL TS (F 1-3) , S5, 8T F TR
{7poTW5 (F 14) ,

& 1-3: AVROMBIYbYXELETE - £EE(2017-2018)
W Hhox EERE 42 FLEIZE SEE 1> FeEIzh
i (100 Am) HEEE (%) (1005 t) HHEE (%)
YyA—ILTS5TVa 2.23 47.0% 177.06 47.0%
INTLabrT 0.90 19.0% 83.13 22.1%
AILFE AN 0.35 7.4% 28.26 7.5%
BINF K 0.18 3.8% 16.54 4.4%
En—IL 0.24 5.1% 13.98 3.7%
To%35—h 0.18 3.8% 12.05 3.2%
N F 0.11 2.3% 9.63 2.6%
NoSxJ 0.10 2.1% 8.02 2.1%
FUES - TF5Fva 0.10 2.1% 7.95 2.1%
YyRS—HhUR 0.09 1.9% 6.3 1.7%
RTA4X¥-T5T7>a 0.10 2.1% 5.43 1.4%
TSUHTF 0.04 0.8% 2.56 0.7%
Z Dt 0.12 2.5% 5.98 1.6%
1V K&k 4.74 100.0% 376.89 100.0%
Hi8f : Agricultural Statistics at a glance 2018, fif i3 3+ THE
z 1-4: AVFICBIT5HBETIHZH(MWEEES LA S5 M)

DLk R He N At
INTPabI 59 168 - 227
Yya—ILTSTa 97 28 33 158
AILFEAH 46 24 73
AI)FFEY 27 16 3 46
251 314 324 62 700

Hi# : Department of Food and Public Distribution, 2013-2014




~MBUFIX, RT 2ENOBIEFZEICHET 5720, FHIBEEE Y 2 > 12025 4
FEREFEE Y a ) I TRMICHE T 58 b0 % BARER A 2025 4% TIZ 2000 /7 t HEES
HZEEABELTWD, 72721, MANICKE T 2RETEMEOILRITE LoD, INBUFT
(XA FEL RO FIEOUGES &8 U7 ApEtEm L2 HEE L Cnd, E7o, INHER DR
53 1 ADRI K D S E ) R0, INHE DAL KD AERE = X P ol bR & LT
FTWa,

LosUL7en s, RMICRIT 29 b EAEESE 25T BE AN OREEA Tha LT O
IR Z CTh D720 (K 1-6) .~ 7% ERHE O EEETCI LS L, A NS
SR D D, U FEOWHEIZB T, v MSEASR TV D KEIDSHE
U5hIE, lha LA /NS 1300 S 220 2 &b ML A3 £ 95, Bk =R 13§
DEYRITE E > TV D,

4-10 ha 10 ha BUE
5% 1%

2-4 ha
15%

{8 : Bconomic Survey of Maharashtra 2018-19
1-6: INFabFMRMEBEOREDEE (2015-16)

~INOY b X BUERRIL, BB TS b Fy X ERBE XNl M 724 —D 3%
oD (K 1-7) o £7°, 8 TGN OY FU X EREEZ LY FUFEORER
MZREO, MIR=a b T 72— L INERFER 2 fE 5. ZORMITHESE | K= b
Z 7 2= MU R ERFZOMIGICTAHIREZIT> TWD, ¥ FU X EEID ML, M
BUR IS TE D DIEE ARSI FE D X, INHEREFEDRICE o TRESNTND, HELY
ik X, IEREL S L IS EICRE SN SR TR, 2L 054, FHzE
BPE TIGORE R OIFEC LY | FEOEIY MM ICRKMR S D &) ffAa L -> T
W5,

4 Sugar cane Value Chain Vision 2025, Government of Maharashtra



WHTIH e
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HEIOFERR MERAV 595 —
UNRERER) . (RR/RRESR)

HiR : JICA A&
1-7: IMOY X ENERKRR

BEOY b o X B, EICFANY T s, T 75EF 1L, BE: e FE
HHHEREE T TIT O 7o), FEx TEE OMERP N2> TV D, ITFEE, 7EHE A
JRIZE Y, TR FEEDED NN, b EORESENR I E < 72 DM E
W 2T 52 LI DHENROBETFE2HNTWD, F£/2, FHEMRIER 7Y 2 —)L
DL T, Y7 0 72K - ik & 72 0 | SE BB R 24 IR DAN O FERED M EE 7
B h TR EREOGERTRMEL 2o Tn D,

I BIT, P 5 EE O RTeE S TUERB ThIL S 720, MEZiaWwy hyF o
HEOMFE L BRAEL TND (K 5%DINER R) , Z0O X5 Z0RET ., WX X
Do LA wRe & T 2B b O MEEME & E o TV D,

ol

2 i e s
BRI CHETOY b+ E

FAYIZ& BN L
(#1_E 10cm)

CENYEE

FROLIBRBFRICB TS, P UFEIEOBRE NN Z DBRMBEIILLTO LB
NICEHTX 5,

- RS Ny EAEE, RO E (&)

- MR T3 - ZhERAYRINEC K B L EEN ., Foe AN L A Em E (E)
CHE Y R T X — s a R MRS AEES O (F)



3) EXXNEEOREHE. BE NXBEREL) L UEHE

A2 FEUFIZE 12 IR 5 # F3HE (2012~17 4F) 12T, MM OFER R RO B
Z A%ICERE LTs, £ OEBICIANT 7o AR 22 MR & LT, REBMIEELZ B L Lz E
FRB 2R S » 3 3 > (National Food Security Mission: NFSM) & | i 32 BE5E 5 ~
DE LR O BF A % — 2 (Rashtriya Krishi Vikas Yojana: RKVY) Z#& L. ¥ E
oL EEEMOAEEMEHEEL T 5D,

TDH%, BT 4 AMHICL > TR SNTZBRLZEMES (National Institution for
Transforming India) 73, %% 13 Ik 5 # AF5HEIRD D EFBOROE L 5L LT, 2017 4F
\Z 3 FATENEHE [Three Year Action Agenda 2017/18 to 2019/20) % %% L7=, [RFHHE T
JEFEFTGOMEYEZ BIEICHT TR, £DHRE LT, FEii0BEAL, BEALEEHM
DRV ABEIZ LV . b U F EE2EAIMIE D E O — R EE S O AR pE 2 HE Lt
DOHEMEELZDZEEBIELTWD, T0O%, 3 FTEEIEILT v 7T — ST
RO, BESBFOHRE LTI 5l & E BEOFETLES~DT 7 & A0 &N
HEHRELE LTHRIT LTS,

Fo, AR LBV AL RIZT 7 VMRS b EAEERETHY . P husde
FREESTORTHLERERIEDE L TEMIT LA TS, 207, FEY FyxE
WF5Ei%BS  (Indian Institute of Sugarcane Research: IISR) (% F U ¥ EEEREDO 2O D
Vision 2030 & T8 2050 & 51T L, W k7 F EOAEEECHE R B & 5 I EEOHBML
JEFEBAN OFEEIZI Y A TV D,

R 15 HrOXEEZEHRREDT=HD Vision 2030 & Vision 2050 DHEE

Vision 2030 Vision 2050

FE=E (BA 520 630
HE@ME (BA ha) 5.0 6.0
IRE (t/ha) 100-110 105
R AR RE - mIEHRE - KEROEMER CEERZEED)

- BiEFE - EEMEME

- BiEFEROFE - IMRBERORME

- EFOREBEMRLE - miERE

- FRREXEK - HIEARE

- BB T OB - EMDEBFE

- TIEOER - SURZEEIRIIE

- IR OESFEQORDR/ME - BFkE. {Tinfi{E L

- HfiTtREE. HffitsEn. 68

Hi# : Indian Institute of Sugarcane Research, Vision 2030 & Vision 2050

A RO FUXEAERITNISMEt TH DA, IR THEE A -9720, 2030 4F
WZIE 52 B 62050 FEITIX 6.3 (Bt E CHAERZILRSELMENH D & TRHISNATWD,
Z LT, ZDDIEA v RetoW b % B3R w2 BAEDOK 500 17 ha 75 600 J7
ha & TR L, INEIX Tha 2472 0 BIEDOHK) 70t 75 100t F2E F CTH LS 20BN H 5
EINTWD,



SHBOBHA SR & LT, ML ROREFEOUEIC L 2 EERR EE &b,
BRI K 2885 - Db 2 BT EFENR oM ERZETF b T, AMFEER4A
PEUHE = 2 O 5 Fl% 560 2 55 BEM 22 N U EABEIZB W T, Rk T8
RIE% RIEZ . BRI OEREMED R T X 2B OB O LB RSN TN D,

Fo, BEEWOE Kizm T TEREEMALY~ I v 3 (Sub Mission on
Agricultural Mechanization: SMAM) | 2355 12 Ik 5 » FEFHEFFICIERR S 41, 2019 4E2 A1
SGETRS R SN, AT 2 v v a ORENEIREO T, BEEEIE A~ &R
BORERMOL AN — A X —RHBEEOMKICLY , BREAEOFEIZT
JE SRS R 3 ED ST D,

4) BEEREOXRNRSFIZH TS DA BEOBHS/TR UM FH—DH 4T

@ ODAZEENDOEHFINIT
2018 FR\ZHE R SNT=. A ¥ NIZx T 2D EEREE ) HEHILLTO®Y Th D,

= FAREERFE (KBH
> BHABOMERZEREE L YR, JYBEMT,
Rt e Rl OERICE T 1-1HH

= ERSH3 (REH

> EBRNTEEMNTERE~NDOXIE
- BRARFE31 (DEEH

> ENICETLRFRFELESEL

AREFHEICBHEN H 5 O1L, BAFEHRE 3-1 CNARE) [EAHZEBIT DR E% & AFHm 1
Thbd, FFEHTIE, A2 FORBMRESEMNA V7 78(f 28 U BEAEEDEE
b, BLO, BEEAEM,R EPIAZ A2 Uz B opiEn EoHEE2 B & LT
I/\50

BB S ODA FEOREEFIE LTiX, I~T 4V - 777 v 2N K HEE

Iuvxl M Te~x—F - TITVaEMSRIHE 2o =7 F) | KD
[ % A BUER AT 7o e« SEREEZE ) T O d, Zhb 3 e,
AR O EPESER R OVEPERN R Om . CRERIEDOE KR) AL LTS, £, [
¥ A BN AT 72 K - FEREFHE] 12OV T, RFEHE LR, REERO
WAL D, BROAEESE - IMEOR EICFES5 T2 262 AE LTS,

ARFEEL, Y b U CUHER OB A K ONEE) 2 H i3RI L 0 A > R BBy
ThHY MUX ORI RAEEREN OWE O EAWIRECE ., BAIZE T DR85S
IZF5T 5 LI AR A FEHHICAE L WD, BRSTILEETREMEDH D ODA &
PRI Nb DD, A > RITEBIT 2 RERIML GIfb) & AEREME - MR TR ER
OETHY . WTFHEHEFEEOL 2 RZIENE LD b EZ BN,



= 1-6: BEIFICHITHMEEODASEE

=45 .

22 IHE RE
L IF4¥ - ISTFoaAMAEEEIOS Y b EfEAHATOC Y R)
ST AR 2011 %6 A 12 BH~2016 £ 6 A 11 8

rEiE MP i 2 R1EH 2 £ B & U Jawaharlal Nehru 2E X% (INKWV) [2& 5.
- INEBEBEERRERRE LIz 4 4 AHERTOER

Joozy FEE | MRRERERICE LY 4 ARERITRROBE

INREEREBRO-HODREHIEHMHEICET 2AHDKE

RIRRDOAREHFEEMRE L EEEERMTORTE

B E%@XE%&PEE?@%& LR EEERMORE
ROREHFEERMRE LIZEE. BRICBVOBEBRTORR

F';ﬁ% B RSN ERETOERRIE EBENEDEEE

E SR TS

s wN

MP i EREMARERMER. JNKVV, Rajmata Vijayraje Scindia B XK=

AT 2F=N=F T RVSKW)

EX—F v TSTLaMERSHREEETODO ) ~ (FEEEHH (B

=i B FOSza k)

2T HA R 20111 A 158~2016 £ 1 814 8

xZ iz 5 ] (Kangra. Una. Hamirpur, Bilaspur & U Mandi) ME#(ZF (1T

HEAR 3. SRR DEMICES  EMBRILD L,

Javzs hEE HP MEAF %S (Department of Agriculture. DOA) A, 7Oz H &
9 T Hg (5R) THEMSHRILEHET H-OOTHENIEBEILD,

1. EMSHRALEED =D DOA DEXEFERES & UEIERENDDR EXIE
2. EMSHAEHED-ODOERRERBICAITHHES X T LK

3. BRERBEDERZFMA LXZIE

4. N40y MIRIZETSEHZELC-SHFIEHETTILOEE

E SR ES

Ao —R—k | EX—FvIL- TSTUIMEER

BREEHTHD TEX—F YL TSTLaMERSHRILHEETOD LS +

L (7x—X 2) | OFEHGMEEN 20204 2 A 25 BIZKEFH

ESLE CxHA ENEHERICEIT-ER - EIIEE

EhreHAR 2015 %€ 10 B~ 2018 %5 A

FEgE /\Jy»vjd-N!nFji&al T BB ITE L - INERRDIEEEERT
52LT. BROLEN - t@EORLIZEET S

IRFER DR MBS S K UEMACISE L INEBRRNRIEE NG, -, DF

3 5 T
TRTIYRER | neenE - @R EES NG

1. IRERORMBEESME S & CHEHRICICE L IR R
ESR e 2. MEEGIGERWNE - X KR
3. EVHRAERRBIUVERFERE

Ao B—nR—F | NUOvINEERE. BEZRETORER. KifE

Hih . &7 vy 7 MEEIZE-S X JICA FHEMER

\

@ fkF—D5H

7 V7 BFEERIT (Asian Development Bank: ADB) 23K E L TW 5, A > R~D
W% [Country Partnership Strategy (2018-2020)] Tk, X#EA#H 1 D& LT, [REEAFEN
DO k& MR OEZL BT 21 v 7 T ~ORE~DXZR | #HIF T\ D
2018 2 5 HITIE~T 4 ¥ « 777 ¥ 2T THEMERR i 2 Bl 9 D 72, Mﬁﬁmﬁ%w
Du—r i o LR LI,
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F 72 HERIT (World Bank: WB) (31 & R~® X H25EHE [ Country Partnership Framework
for FY18-22] (27T, [JRASHUISIZ IS D0, TR D ZERVEIC & A TE R AR
2T TR .. A v FBUFIC X 5 el 72 R 2E O HEE LRI ZE R R ZE O HEE ~ D T 7 2
XET LI TH D,

(2) Bk - RAZRLHM - BHITOME

1) INFGLaAbIHNOBRREHRZRBADER

AV RZBTLY MR EOFEMITMN (EERTIIA N2 A0, WREERERTIT
1 A0 X COHFEERToH 243, 26 HUIRIZ 31T 2 B3R AR I3/ NREL (<M TlX 0.6ha)
THO., 1 M2 OBGHEITE HIT/hEV, FTIEH @ R ENEE /=D, [N
TIRUHER I HBI &2 D1 TR 0 | BRI — o S E RUHERE 2 BLHIR 5¢ S Auisd T D
OO, IR EY; (FEOR S 100m LLF) T, LY hoyFex T v 7%ED
fEEHIZES OMEE) ‘MR OEERPELS BEEREIIMOHA TV D,

—J7. BAROY U F O aApET DR (FICHEEE) T, BSRED/N
X, fEEEE DRV RS RERTHY. ZOHFKOFEFRA > RO/
HERESICTEL TWD EEXbND, o, ARk TS CIF, #\BER¥E) »
BHFRAE L72BE, BEPER CTh o722 Enh ., XA YERE)CIIUEE N B 2 ikTe 7
W, BEREOITLI B —F XD BRI TH 5.

DIEMN, Fav 7 N (ERAHR NAEMNEETHON O TWAH ALY
%%%7%t«®ﬁﬁ&#»ém(=ﬁfﬂ NCHAY PR EICITERE) DL, ik
WEEDE C b (ERATES . ARLLICIZRDEOEN B ITH LN TEBY ., £~ ROH K
7 EAEIMNICIBWT Mﬁ%ﬁn%%’%ﬁﬁ“é LEZ N5,

2) HROBE
HRULOFREMEELDHE, LLTOmY Th 5,

@ MREKAX] O-OHAERKOESLGHEE (FSvD) BFE:

BEE A ERLE IR CINHEY) 22 AN D R E B OWEN LI L 72 0 | /NGRS TIEiF
o 2283%0, —7, AEREGT, IHEREZHER L TO L 72O HEREN AT, Bl
VEREDFTREZR T2 . BEIRAL S BN T D /NI 55 (i L 7R T D,

@ T3Ly0-35K] ETHICKIEST A —COER

%I”Diiﬁ%ﬁ&4%@tw\i@®%Em; PUELIRE D AFEME MK T35,
BRI L0 —T (Fx 2T —) O, BIELA—ND70R EHET
4&@Um)\$EEﬁF%%ﬁf%éo
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Q@ MBEOHMAXICLSEHOIDER :

BRI PR EOEM TIEOREE LT ERANEZRALTEY ., UkEAE-
BT, BRUCET2HBEN/ NI WD, ifE2ERFETCES, 2k, BT
BA~DOWANE TOBFETOEE 203072 720 . OO SVE R EIZ b7 5,

@ KET7OEHIZKDEAYDIER

PRI R OBERE Y 7 28 LT 0 . IHER DI N & £ S AL EESD
ﬁ%ﬁ&®mﬁﬁ(h7yv:¢>@ﬁﬂ?%éo_h_i@ﬁﬂﬁgﬁﬁib\%%
B OSENTE S,

® BUVMAEICE SEMEIME - EHED R O -

Bk ipgibigilc kv, Fa v e 7 MG 2% 01 <, BBICASENRIEL
TWAHEATHHERITZR/NBICED D, £7-. AATOZNETOERETIL, HoMm
HOMAFEEN 10 FD L 2 A, BERGIT 1ISEL EFEH STV,

v &u’.’&r. <

B BR AV A A IR FE LY =t nimm HEEEABE

— SN OEBEANNE LY

MBEO=MIIZL Y BEERE ILY
HR : JICA FAAER

1-8: REHMODEILGHHOKATE
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3) HROBEERUHE
PERBS OME L OMEREE X 19, £ 1-7 1277,
85 I E

0 n
EERX AIE R FEE
FE/NR—Y (EH)
1. FINA 54— 5. FavbEVSFr47 9. M¥aELY
2. /wo Ay vA—5— 6. ER 7> 10. TPV
3. R—Xphvha— 7. WY T R 1. FvEY
4, J4—FAO—5— 8. WEAA LAY 12. I L 0—58

HiL : JICA G2
191 H k& EURFEH UT-120K DA

= 1-7:  YhOXEUFER UT-120K DL

HHE Tk
R/ 2R/ 25 6.3m.”1.8m. 4.1m
BE 7.0t
IRFEREN 6t/h
IVOUHA 107ps.~2,200rpm
PUEA Sk -50~400mm
EITERE (BEE®) 6.5km/h.~9.0km/h

HiER : JICA FAA ]

4) EEthit G & OB EBATE

HARENOY b U X CIER A — I — 1 TREBREEZETD 3 b 50, REEEOEN
T TSR TS, 6 BRI 25, Ziud, FIHE O =—XI2IE 2 D 12 DI KM
ORFEFLER, MEOFMAEHFTEIBRTH D, Fo, M2 IR FEEA—D
—EFTHLMR, WNERILELERETMESFDL ETE>TWRNEEZZIHND,

— 7. A~ RTIL. 2 F TIZ Case New Holland #H3L% (77F 2 )L #lE 5 1) & Shaktiman
tELE BRH#le 5L CNH 2 B — ) NaetT400 BRERE SN TWDS, BA R
LOHBEMNMEEZ O LELUTOERBD,
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& 1-8:

HE RELE TS T)ILE (CNH) 41 > FE&E (Shaktiman)
UT-120K-BS3 4000 series 3737

ETIL

INFEEE | 6t/h (—AHBITMUYS) 18~20t/h ({XEMY) 20th (fEEXY)
SCEMRIRHhET AR 10th EMRIFHhET IR 10~ 15th BE

FITEE | 6.5km~9.0km/h 16km/h 15km/h

LM | BERE 90cm (3ft) LIETHIAR | BERE 120cm (4ft) ABE BE

FFAX | dLvDo—5= 24K RE
(TIEANDEEDEEMN DL (TIEANDEGEEDFENKE
$EHEXZ A XD 1/10) ) Ly, MMESTOETH)

WA | IR (1) Of-s, BEiE FSYOREENMLE, BOR BE
fﬁ?%(mﬁﬁﬁﬁféﬁx & 200m UTF[ESh=RIET
1) BR

ZEARX | ZHIX @Y OOEERENDN | ZHAKX @Y ODBTEEMN RlxE
SLEELARCER) RKEL, BHEBTICEE)

&M | NMNEEES TR ERIE KIREE IS TR E FiE BE

fli 4% B AR Br5E{f+E 2,800 AH 1,460 FA#ET# 1,290 FA#ET#
(¥ 2,000 AILE—) (1,000 FILE—) (880 AILE—)

Hi : JICA A&

A ¥ RHHBHITERA ST DA ERFIRL L, /N 5 C OULHEDZh SR D 2> 5 |
VL b B O BIGHE (= MO R MIARE T 0.6ha) (G L TRy, R LI
IZBWT, I DR R 2R 5720, BER SRV & E\O 35O 7 DX
BERZHE L, EEXY - BRIFDYE R ZRIE Uz, SR 72k 0 IHE ) 3R % Hie il
T 5D, WECRED R OIF LR A PR < . AEEXN D R R ORI O R 0O 2 2 B
BL-5E, INHEZRIZ 4~17vh EIX5 & NKREL, o, A—D—Dv 7Ly b
OFeHkfE Q0vh) A 272 b FElo7-,

Frlio, TRIO LBV EY A O XD 7Z2BEDOR S8 50m F2EOSE 1L, X HURFH & FEXH
Wi (ATERFREE) OEN 1 : 1.7 &, INEEFHOFNEL 720 | IHERESRIT 4t/h 2
I ELMR Lo TND, —FH T, BEMLOAROREY; TOERE T2 &,
AR GEf LR — 2 ¢ B3 04~0.8ha, R 100m 2 = B AR TOB@ YL & [F
) IRV, B LY bEERET - RESRI CEAMEN H D Z L D3RR ST,

S T E1X, —BIOREE N Blo 72 1% I 2 N > 7 8T, [/ U7 TIROBEZ X D BLD ik,
AARTIHERB IO B S72H bR 20, ZOFEEZEHALTWDS, EEXD Lix, —Flo:
XD B o 721212, B & B0] S8 TR AR HIROBE A A D B Fik, A > R TIEEBEMNY 3 ER T

5,

6 B0 L iF, HERDOIIEIC I W THEEHFEIT TS ZWEERILICB W T, fEERICBET S 7200
TUR=F (arXT) 21T, WEEARICIEY 2 —FFRICITE T 2 L Th 5,
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URFEHEE (k> /BF) ~0.5 ha 0.5~1.0ha 1.0ha~
Bl <HeE> N
20 (&;&'nn) (”ﬂnn

B c

)

10

.\ = 3 B A~ ShEz
EHA 1) BEBADDURFESNZEIL,
| | ] ] | |
25 50 75 100 150 200 BE £ (m)

BARICH TSRS F D EEEEEH
Hi R ¢ JICA FHA
E 1-10 : RERHFLEBEEE MO (BEE - 83 m)

5) BRSO RRFERIE

REEOY by CIHERK I, v E THARENTH 200 H28ERTE L TR,
MR TR 6 B =T &2 505, 2055, /IUWKESG AT ICESE LIZET VI, 70
B E GBE:$19.6 M) 25 L. AFEEE) OIEMSIOmERMENE < . Kt
IMEDNE W E T 25TV 5, 3 b o CUHERE OB A DK 95%05HiBh & 2RI L
THALTEBY, ZOMBRITETH D,

MRS Tl 2006 4F & 2007 R 2 AT H B K OV i B~ — 2 O B ) 1 ot & |
7T VML 2010 FRITHTE A 1 BT A Mt L7z, E5 60— bR Clds il
AT, H T DB I T O AV o T, HEANT 2017 EHE 1 5%
T A Mgt Uz, BUEIZ= 2 ¥ v OHET AR IS O 7o O R ERT 2 v DB E BRI
H5,

6) AR5Eili4E

1SR TR IS D & B
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2. ER - RAFEEDOHE

(1) ExX0BEM

ARHEFETIT, FEREEE 2@ LT, /MBI T 55 b v % CIUHER o BLHE & 1 2 i
o L BRARIURE (0 U 72 AT S QDAL A DIR B EATV, v &2 a—Fr—R L LI

MGkl E 2o e v A RAFHER 2 a5,

(2) AFEShDIRR

ARFEEICTHRBEINDIEEITIRD 4 >TH D,

o AR REWEOBUNE AV FERE S 41, PERE. BRI T O FLBHE AL M N R RE S
nd

o R 2 IUERRORME - MERFEBELICOWT, BIRIHERM TS
o R 3 BARWMEZE LT, BEMULICE Lol - FEFRESRE SN D
o R4 REHESOBIMBIE R REMEZ BT YR X RBAGIEIR R E S D

£, HEEMIC LV RSN HCR EIRRZ I D IEE - #ERHTEIE. TROLEY,

& 2-1: BESNLIRRLER
R LS RRERMDIER - HETLE
[RRD] REXZOHEEHIHT HLE 275 5 B35 5 4 THIIRE (S
REAKOBEMBEE. BREHSHEREND FHEEMELREL . B -
HBBLEARIES A REBKOFN Y ISHT B Lok JR FELET
% BRtEARR SN D FA Y & BARIRTE O 1F KB

- IO (ML) ZHE
LEET S

(REQ2]
URFERL DIRE - MEFFEIE
[2DULVT, KITHHEAMT
Hhd

B - BB -7 IILLE
mEhd
THEEZ (- (PHE - ET/L&
BEITIBHME 2~44) AEL
HEEENEDILS12145

124 - #IEEHET =TI
MHEDEMRREH (EH. ™R
#. NR) . BBEER. HixE
HEDER

(REQ]
RiftHEZE L T, #i
IS8 L=tEft - EEF

BWAC(ZE L et - EEFE
DI=Z2TIHBMER SN B
HEfT - #RE BB OB EHRD

fEft - EEBFEY =TI
I-aTIEGBADRE (&
. &)

ENEBEIND BREIhD

(RR®@] IREEXDETHREZZITL. JoE—YarveETH Bk
REHMOEMEER TAE—2 3 VETAMNMERS . RD)
HEMEZETCEDRRE n-BERECAR SN RERG B E R EEL. EOR
TILENKESND ~DEBARED A RBEETE

RERBOER - RFAD=HD
ECHRRBRGEMNIEEND

HHL : JICA F8&
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(3) BEXODOERMEHE - rEXILE
1) B8 1 RERBLOBFHMBES - LEELEDIREE

® FE1-1: HFEXREHKE (C/P) ZBLTETIHBIGZEET S

C/P Zil LT, LLFORMITE S BT NVERE THIRM ORI 25210 5, i 2
fide & g 2 TV, CP DEB LR TET VENE LIS 2 Ki&RET 5,

= 2-2: ETILEAEIBOEESEH

RmIE &R
- HERETS - BETS L ORGSR
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r 3

Furrow depth
20~30cm

L 4

M Plowed soil

(Source: Guidelines for Promotion of Sugarcane Machinery Utilization, November 2007, Ministry of Agriculture,
Forestry and Fisheries, Okinawa Prefecture)

Table 4 Relationship between planting furrow depth and yield etc.

Itern Stalk length Stalk Density of Yield
(m) diameter stalks (kg/10 a)
Furrow depth (cm) (pes/10 a)
30 cm plot 2.56 2.68 9,375 10,695
20 em plot 2.36 261 11,175 10,474
10 em plot 2.20 2.56 8,850 8,501

Annual report of sugarcane test results summary in 1981

(Source: Guidelines for Promotion of Sugarcane Machinery Utilization, November 2007, Ministry of Agriculture,
Forestry and Fisheries, Okinawa Prefecture)

Bl HADFEEZDOHMRE (HFR)

2) SUBSOILING

Since the fields harvested by the harvester are under soil compaction, so the furrows become
harden due to the weight of the machine. Breaking the subsoil at the depth of 50 to 60 cm using a
plough-soiler or a sub-soiler (photo) increases soil permeability and deepens the cultivated soil,
allowing root system to penetrate deeper soil layer and allowing stalks to grow mare effectively.

Sub-soiler (with fertilizer applicator) Plough-soiler(soil crusher)

A sub-soiler is a work device which has blades (knives) that are vertically connected to the frame to
reak and to cut from the upper layer to the lower layer of the ground. By softening the compacted
soil by the large-sized subsoiler, it improves drainage and promotes crop root growth. When
ratooning is done in the sugarcane fields after mechanical harvesting, subsoiling is an effective task
for improving the degraded soil physical properties. In recent years, the sub-soilers become to be
replaced the plough-soilers that has a lower traction resistance than a sub-soiler and have a function
of discharging a part of the subsoil to the ground surface. That also becomes to be replaced the soil-
lifters, and half-soilers which have an intermediate function between sub-soilers and plough-soilers.

Table 6 Regarding relationship between subsoiling and yield

Processing section Number of raw stems Raw stem weight
(pcs/10a) (kg/10a)
Control 7,330 6,620
Pan breaking 8,330 7,720

1992 sugar cane test results summary
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5 R OBNEIZHEE L=, © 5 41X YouTube ®jE & U CHUME/E. SSK BAfRE

_Aﬁb BfRE D DXL CEBETHL L2 A hEL DV, SSK b BHET 5

ay NT A —ERE A Ls, £7o, BilE A5 2 & CUHERE O BAR L IS Bk
T*’a“f:}:%%ﬁf‘% Do

@ EE4-2: HEMBEEFIOBECEFIZIR MY UEHBIOKE

2020 4 1 HICBE SN EBAKEFEDT 7V T v 78I F—ICBML 2 A — 1 —,
AT, MW, a8 R Lk LIE RS 2T o 72, T ORISR, UP NI W
TH/NINHEE D =— XD 5 L DIEREGTZ, Eo, BIHBLERE OMEITImT T,
MR ZE L BE L OEEELZ X > TN D, LRI O EMEZTET.

(7) B DR E R AEE

R n O EE AT REME I B LT, YAk - SRS AR, B EE, BN TR OISR L T
B & OB ORIR, S THEM B 2 fE LIETE 5 Z PR T, — 7

5.?
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T, MR, B, = B R AL B U T, BUHEEE A AR L 7223,
E R T ATDICL HANOHET S Z L2 ET H, TNETIC, BN
OB TIZEDLL REL W ZBG L TR, 2 XA M U UEEICE LTI TR
(7) THARD, 7eds, FEARITITRIGHE E LT D T HLR & & X B OFAAL
TEATZ DML OBELZ BT LTV 5,

() RibTORE - #3L - AV TF R - RFEDOAHEM

B SE & OO WM Z RETT 5 LT, EELRDIARA M LTE, ML,
G, WK PA T T ATHIRTE D2 &, FEEFRIEE L THEEL2ED S L
TIEHHMEICHIELTINE I (REHTE 50 | S OIITFERFRORBK (K
PEABMASEIET O TR BECETLHLIBEN FY 7 TEHHBETO
FHRREM) NET LD,

INFETIZTAAMY b U X CIEEICRE L2 RSB EED S L 5 A T4
YTCHERET ST, WIS IR A E S ARETH Y | MEBSZ B0 O 2%,
BHA—H— NT I X—DT X v F A NERETLEE IV - —&RlTE
THERER N7 ) — MUERETHY | ZFHF/NMEETHLIN oy T e~
Uy ML b 1T o7,

teosoronsoe

T34 REDKRTF1 (2021452 A)

FUSALREBOET 2 (2021 F2 A)

ZORER, WET X v F AL NOMMNTHRARETHDIBEL OEELED TN D,
ZORETINETICEMLEZIMA LA > FENTHEHALTEIT-oTERY | A A—
=GO PNERE S H D, S HIZIE, "AEORFTRRIA T F 0 2Kl 6 B
THZ TS, ZOMAZEIZE L T, MEREDRIERERZ A L T, E7203,
BEESTTORTEMECA VT T UV AEHIPBERETE TV RNE VS TERETH -T2,

ZOTH, BTk U OGS  FHANL TICEE & 72 2 MEE AL & B 75 Bl
HifEFE L OEEZ S HBIE L TV TETH D, S OICABIHIEZET A AR § D
WMo Tk, HABBITI T RICSIEEFF ORI ZE L TRAL TS, D7D
[FAFRE & bEE LXK SO, LELZHESOMEZ1T 9 2 & bRE 2,
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(V) WEMGZIR MY UEE

U EAS W REZR BT AR, tEL, BRI TR O NWPICEY L€, B e 5 A
MY Z2BF LT, AARTIT - /G556 LB LIZRR, 7R =X M2 020
ARECH D Z & AR LTz, A%IT S DICEBERE T 2 ¥ L O H#Z TV
Wip%a A bE Y U NAREDRET 24T 9. SR OFHHE TiE, iHiE - fE 23 L =
ANFET AL VB TOBFNIOHLMREME E T2 &2 BfEd, HHTR#
MEN T DALY b D% SRR Ok & | BT T 29 b U CIHEEZED
FERINEL TH LM 5 FaXrF~v—2r L U TRGMEZBET 2,

® EE4-3: BHRHEESCRERHSOBARUTHEHES £ ORE

(7)Y boF EIREROEBIEFIE

A ¥ RBUFIE, BEREEHRM A~ OB SEIROBUF A ¥ — A Th 5 EHFRERKE T 1
"7 I (Rashtriya Krishi Vikas Yojana: RKVY) 12L&V | EAZGITHiBI&Z R4 L
TWb, v /T b7 INBIFIE, 2011-2018 4EIZ RKVY Zi@E M L, W b v % B
B K ONBEEREAT 1 L TR D 40%~60% % L < 13k 400 /L B — 2 #fihé: & L C
Bt L7z, Z oW 297 D2 B DM E &2 1T 7=,

LrL, ZOMBEOZmETIZEAERIIETISChHY | INUEZNEELZ
T H Ao toio s, 2018 HELARRIC A ¥ RBUFIIHIBI & O J7#t Zfisii U, A Tz
SINBUBLRFE A~ OV — © ABERE A FF O RPEM W R A I O 2B &4 2t 2 &
W2 L7z, —ERABEREL I, ¥ b U E ORI £ I3UED - DT AN L — & —ff
T THWDO L U AN — 2T D 2 L EEWT 5, ZOFERRE ST, <
7 v a b Z NI R HERE O A6 3 D AliBehil L 2 pE ik L, K0 /N O/ NI
FMEMATE 2 2 /Bh&oxtR L3 2B/ RE SN,

MOIRY 2>y hT 74 —=no0eT Y ZiIcksd e, & b IR~ OB 4
HIEE RN 22UV RBIC BN T H . 2021 4EIC~ T 22 FII T CNH 238 80 & (£ > R
2{KTH 210 &) | Shaktiman 73557 90 & (1 > K&K THK 140 &) OPGEFEENRH 5.
ZDID, WiBEN e o THEYTH DL D u — U %2 CTIEMAIEA S TR Y |
BIZY b X BN ICH T 5 =— AN+ D Z ERMER I, TR
INHEOFIAF IR T 27V 712X 5 L filhdad v 056 OB ERIPFEEIT 3-
4EERRIE IR LOLAIT 4S5 FREORBEEZ L CWVWDHEDZ L TH D, Lo T,
& EZFHA LW E YR AET VERBET 2HEICIE. 25 OEERIFES X
yFw—7 L LTS A AT DL ER D D,
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(A) BEH A3 R ER I

A2 RICBIT D REERO FERO—>TH 5, HENHED S OPEH T 2 2 8iH+ %
72, A ¥ REUFIE 2000 4512 Bharat Stage HE 7 2 F&4E (BSES) #HillE L7z, T
BRI 330 D HEH A 28 Td 5 = — a4 (Eurol) (2HEJ 25 KT, ﬁ@@%arﬁ
NIRERE S DHEH S o B 2 (ZHRERLY (NOx) | ki -IRE (PM) %5) Z il
HHDTHD, A > FBUMFIX Bharat Stage % BeFERICH & BIF Tl 2L L CTEY |
2020 4F 4 ADDITA v REEEZxSGE LT, Hiliz7T TV —M & N OHEE GEAE
E/N N 7)) Z%4:1 Bharat Stage VI (Euro6 (ZHE %) M ifT S iz,

Bharat Stage TIZHM A7 2 U — Z LT H T AL EERED TR Y | R HL -
INRL R T 7 & JREER L CIR R 7R D FEMEE AN EE STV D, HEH T A BN BT
LR M ORFEDOEEERE TH D ARAL (1 & FHEVHAIFERT) ~Ot 7 U > 7 O
. Y bR B UT-120K (X330 Uon—_2 X —D—f L Hlr s g, &
DFES &7,

AU, N RAL = IF T 1 — FBEERIC O S L, 2020 4 10 AIChEfT S
7= Non-Road Bharat Stage IV (CEV/Trem) D&% E 7225, F7=, 2024 47> 1% Bharat
Stage V (CEV/Trem) 23 H &5, EAVEILOHEN T A EEMEITREOWEY . 7235,
Bharat Stage V 7225 1%, R FIRPE (PM) KO3 (PN) (BT 5B 23 ik S
%, [FIEFIZ, JRFE SCR VAT LAHZEAL TWNWAHZ LV UAIODWWTIET VE=T OHE
Hj;fbﬁ%ﬂﬁﬁén S56kW LLF DA 1 25ppm, 56kW Z i 2 5354 1% 10ppm DOFEEIZ
M2 EeRROBND,

% 3-15: Bharat (CEV/Trem) Stage IV.V O #HH E#(E

Engine Power Date CD | HC | NOx | PM PN Test Cycle
kW g/kWh 1/kWh
Bharat (CEV/Trem) Stage IV
37<P<56 2020.10 5.0 4.7 0.025 - NRSC and NRTC
56 <P <130 5.0 0.19 0.4 0.025
130 < P <560 3.5 0.19 0.4 0.025
Bharat (CEV/Trem) Stage V
P<8 2024.04 8.0 7.5* 0.4 - NRSC
8<P<19 6.6 7.5% 0.4 -
19<P<37 5.0 4.7* 0.015 | 1x10" | NRSC and NRTC
37<P<56 5.0 4.7* 0.015 | 1x10'?
56 <P <130 5.0 0.19 0.4 0.015 | 1x10"?
130 < P <560 3.5 0.19 0.4 0.015 | 1x10'?
P = 560 35 0.19 3.5 0.045 NRSC

Hi 4t : Ministry of Road Transport and Highways Notification, March 2018
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ARHEFETIL, Bharat (CEV/Trem) Stage V Z{ifi /=3 = ¥ 0 28568 U 72 N FERE 2. B

e b L CiliET U H A2 ED TV D,

(v

) B D1 REERE
(a) BHMIZ{RDMREFEE

AUNRL N RAZ =5 GREER N T 7 X=X, A FOARBBEEHRTH
Ao g EEHLHI (Central Motor Vehicles Rules, CMVR) (ZHI W | BIEEEE % Bl
TOUNENDD, A4 FTIEFEHO BB HEEEHKZES (Automobile Industry
Standards Committee, AISC) /3F%E S 3L TRV | BRI DM IRHER 2 Bk L €
Wb, AISC MERK L 7 Bl ZEEZ I h e A Bh LRI e flr B ik Z B4 (CMVR-
Technical Standing Committee) |2 & > THFE 41, &KG8%. ARAL 723 AIS @$5’%E
ELUTHRISGEREE RITLCWD, ARAIWC K D &, BER T 7 Z —0RIXGRGE
WD FNETITHOID,
(i) EXEHORE

FEABE A DRZEEHR T 4 — b M OHAIBLE % 5 (Permanent Account Number, PAN) |
TR RBINEZE 5 (Tax Deduction and Collection Account Number : TAN) . @5 « ¥
— B ABLOMMNBLE TR S (Goods and Services Tax, GST) D = v —% AR IZHEH
L. R=F LV A v DOTHU v FEEET D,
(i) HEmMOLHKE - IEDRE

R—=F NP A b~al A% BEOLVE—~y REXORGEE, HljO4EE
BLOMEZT v 7r— T 5, 28, (EREILARAI OFFED 7 +—~ v MIGL
WITHVLENDD, D%, ARAI PEHEHZEAE L, BHEEZZRBITT 5,
(i) BB R—r> FRE

ARAI WM ZHa VU R—3 v NikBraE EiT %,
(iv) BRI DTN

ARAI AT LR 2520 L, W ZITH, 728, 100%H14 TO NN
RO HIVD, ARAL D354 & iEid k., BT B ICERH 2R L, AR TR X 2H#D 5
(v) EmEiER

aVAR—R NEEE VT Lictk, lAEDONEWO T CHEmRER A T 5,
(vi) EBEEZRTT

ETOHBICLDBFEELR T, FEAENBITIND,
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ek, BAFERED - DI 72T LED H 5 HikIE. [Combine Harvester CNVR
Type Approval Certificate (BI#R) | MO Z &, 7o, SENIRFENATE RN
e, Ay RON— M F—0EOWNIPMELRD,
(b) TUINA UIN—ARRE—|Z{ZDMHEEERE
AV RTEEHET— R EOFEOERA AT oL LT, 1 FIEYE
G (BIS) M3A ¥ FEEHEZED TV D, FRFEMEMORER N OVEREREREIL, BIS 23 E
DLRETFEZY , ~T 4 ¥ - T IF7F ol ~NVYFM, T RT - TFITF
2, Ty AID 4 »FTIZ&H %S Farm Machinery Training & Testing Institute
(FMT&TI) [ZTHEM SN TN D,

DB, AU N NAL —OIRETEEI KON CMVR GRAED R THEBI & 72
STVLDONNY Y FTINC D DR N L — =27 OB (Northern
Region Farm Machinery Training & Testing Institute : NRFMT&TI) Th 5, Z D72
Y b U BUHERIZ OV T NREMT&TIL Hisar (2T, 7y # —HD/N—_ 2 Z —
& L COREREICBE T D PERERRGEZ UG~ 2 BN B 5,

@ FE4-4: ECRARHEHEEDETE

TEE) 4-2 OBLMBLERH] OWEITIT 7o 2 X b 20 U FHE R OVES) 4-3 OB @il B
%o a L HERE TS5 O Bl ) o OVBLHNERIEE 7e L OFAICIES & . TG, B VR ZXET
IV R OV AR 2 R D,

(2) FEEHHDZERRKR

1) IMUEEIBIS 51T B4 k% EINERORLES 1 ERET 5

UT-120K OFfETH 5 A AERK O o —F7 XOWHERK), BB ICHEG L Tnd 2
LAaMER LT, 722 L, WHERORIAMEREIZOWTIE, 4 FTAFARERRA L—
CCIREBICHEALIZS K, BROBADITIZCE D REPRE E 2D Z 2R LT, &
Dicd, BT R XL — 2 — & B HEE T RONTER > & X E I A
WY 72— L= B L B YE L BIMLCES LA L — 3 &k
ft L TR LTV Bl &l LT,
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& 3-16: REHMOB MBS EDHEDER

HE BB S
GAETOFZIN OEIZDHRE (1ha LIF) K (BER 100m UT) FREFHSIEELTLS
B35 DR ABESNOAEDZET, HEAOXBLEENS <L LAHEEH Y
HrOFED | ABIRE (200t/ha) TEEKL TLSEB T, IREOXICENSTREMEHY .,
EBRR OEMUNEATTHON HHHEES (100t/ha) TIE, FRELG K BBHED & E2HR.
BEiZE~DEA | OESZEOAOQICREDHSESZNZ . 7O—5KA/BEEL TS
BEiZE0#%E | @ 0—3 TOBBIIMEL < /He
=L, REMBEELGDHBEE. PL—F—I2X5BBAEELL

JL—2FA | @BRICELEESTHNE., ¥ L—UFAICK SRHEIMEEL < A8

AERICALTOWEWNMGEEF, KB L—2 - FS YT DEALNEH

O3SV B8—UL—2DFERICEY., BHDITICEDBRFHRADEZENERATRE,

@i S PERERB T A AERRET

Hi L ¢ JICA TR

At B b & OPEREILIR OFER NS | MEERBE L P TEA~OFEIZB\W T, UT-120K

DENVEDHERR T E T2, MEERERIC OV TR, RELOMASRLE O T BEERNE NS DD,
AARTOREEL EA5 10 t FFCBE@TE 5 2 L 2R Lo, 72, &%\ Tk, UT-120K
DULHERE B AR ORI TR K0 b2, Bk a2 2 N &7 o4 50BN
HD, —H T, UT-120K O I DREHERE N7 AT F 2 A S /D700 UL
PED TR TE T,

FALHEDANEEER L, HIRIHED 1,710 RETH D, INHEw 2 THBINED 1735
DEDFERE T oTe D BEPROBRFEAIT, FAUHE & BRI CEITR N
7o

BIRF R COBIM = — X & F 2 7fR R AR A o I KRELOGG B O R 23 A 72 /1
K ORI AR OB T b BINE S FIRE T 5 Z L MBI LD, Eo, (FERBE
BN DD 2 e, P Ty Y aROBWFEEINEE S Z L TREERE £ 0 23w b
T2 L) RTCEWE LIS OB 6N 5, IR T, HEADREN DN O
TEONERBZ B ST 2REND BZITANLNRT WV E NS AR 6D,

ik E IS BV T, IBERGO L DG ITHIE & 2508, it O5E X E
H 2 BOBREMAC A VT F U ABHABND 5129, BB OEEE B BT 5 LA
F_b—=vary s AT F U AaR ML BERGOTGRLME R FRRARA L RZ
BHEBEZOND, £o, BEIAMDREME RE S ELET D720, WA VT
FUABNDIRNEB AT v b TH D,
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3-17: REHBOLRBAMEDOHEDRER

=423 HE B EAE
it B | ¥R AFEREL, thtBHBOANBLENDH S
—BESEEMNEL, BREKLEMHBEIOE TN
E 2 OS>yl aRKE REEGOANEBAENHD
—IREOR(, BREHREMURBOELLL
BESE~DEAN | OBESOEHCHEREMOTITEENTETH S AT, REEROELME
nHd
BEN ANE#OOR MIEHEREYEL (FEMLZIR FEIEEISIZXES)
QOBEMBARL—L a e AVTFURERIIMHER G LY DAL
FN Y M ERgESR O F N Y DONENREER (L, HHIRFED 1710 1BE
In#ERn R AFNYDNELIBEIZKSH, HBIFEDALINEORASZ Y
R —ERROBEELIZEFXROhEN o=

OB DY, —ERR L, AERE
Hi ¢ JICA FH4

RO 238 U 7z 2R OVERE 2 a8+ 5 & | 1 47 B OINHERE 4.3th TH o 72
DKL, 24EBIE 7.60h & EN R DAVIZ, 20 2 4F H OUHERERIT A AD T & Lk
LThE, 3 4FH ORI 5200 ISR E o7, EHH RS 1 £H O 2.601t (0K
L. 2B 200t 3BT 170N ICHE L EPERTE T, ZUdAXL—4F—
AU HERE O BRI BB RE S 1) | L7 & SRS B s,

& 3-18: NEHAZEL-REHMOIEREHEDRER

BB 2019~20 4F 2020~21 £ 2021~22 £
(12A~2A) (11 A~3 A) (11 A~5A)
ERREBA%K (A) 20 117 95
In#E=E (1) 1,682.9 3,571.0 2,142.5
IRFERERT (hr) 382 678 410
IRFEREE (thr) 4.3 7.6 5.2
REEEE () 2.6 2.1 1.7

H : JICA R

2) WBANEISE L -4 - EEERTERICETLERZR/S
BRI oD & 360 | WEEHEIR D FGREIT LB T & Z2fERd L7z,

FEHE B FVE T o D000 2 AFE O LB I FERERE CIIREk s v Tl v | EEH LR
EEN TS, VSI KO KVK 251X HAOIEEM, TIER ORI OWCOREE 15
o A, BFEICER L TWL 72DIZiE, i 2R OBRER LI L 72 5, D Tk
OO T, BRI — SO B% TIHEH ST D 23, D B0 R 2 m D 5 720121,
BUHBEA DRI & R 6O D LN D D,
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& 3-19: HEfT-BRHBRMOFRMBEAE

RE B3l A 1
WA (BERED O BERTHE IR T E L L
B EE OHHAFRENERMEFRF SN TS, BERNDERICIINERNSER SN IDE
nH5,
O L IHBI—MTHIM SN TS, DIWHDOMRETOH=OITIE. RHHEHM
(HITVA3) DEENMBETH D,

@Il EAMEH D . ARG
Hi#h : JICA FHE

3) ERAZERMFEALECRARRE#RET S

PR O RIZIT 2 A M RR OB L 70 503, BUHIARSED O AR ZHifS L,
HARTIT - /&I 256 LR LR, M T7HaX MU URARETHD Z L 2k
L7, Bl UGk O EIZEE L e b 72, A% B N— M —a¥E s $
LT, BIMLCHA N OH DMikEEREL Be 3, 7272 L, Fiflan U1 L 2DREGR
W2 AR B2 A RIL, £ ORIE RO RN OO L Z L &7 D, Bl
— hF—R¥EL LT, MERREZIH O AL OEEL S %R L TV, 204k
EITINFETITHRELZA LA > FRENO BT THAL TEIT>TEY . KA
— A —HEORYFNEEFLH D, S5, WEORFEROA V7 F v AKH G A4k
THEZ TS, ZOXIICEIFEFLWEM A S— hF—fE L O iikfl 2 g2 b
TR ARBOAREENEE ST EF 25,

(3) FEREMRROBE RN D R-EM

1) ¥ boF EREOHMIE - BT

RERMEZGAT L2 LIED . Tk THIMIGERNEES L <138 THDRTH
% T2 O BEARUHE D R 52 TIX 72 > o 7o/ NN C O BB 23 AT RE & 72 D, BB ThI A
WDIERTHE, M N T 7 X —DA v T 4 7TICHEN L0, B RN & E
D2 EBWIFCE D, £lo, T DLEMILICEITT S 2L T, U S EREDOKX
R 72 AL I D o

2) Y roXER#MOREMRL

IREAS AL, BEEE S e b 1 < 72 B BB R A D, FERBRWT WD (B
WA T %) BERE HbT, Ko T, MbEREEDL Z LIck v, FlE 2
B EZT 5 2 L7 ABGEHNICINE T X UL, BEoEom ERRIAD D, £z, #
PRI HE T HIE—EDRER TINHETE H720, XEE S EHEE TORE I T HE

720 . XEE ORI L 5% F U R EIREIOSL, TR0, Hisn A DK
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WHZENMFFTE D, £, MEHMBICEAMHEXEIL, N7 v aTBRRNTZH,
U E O M BT 5, BIfE, B TS CIXEERS M ThRTE Y, FEICXL S
BEIGNIER SN TH RV, 07D, SEOEWFEEZ B WD HATBEA ST
ROR, FT7 v aORIIZONTE, BETE»OIEE I TIN5,

3) Y FyXEHEM - EEOBIRLE

BUEIT, PRI S A D ToRErT (TR SEEESE (D) 3 Thbh Tuian
T2 SRS X D AEEMEOIR T B E e 5 TR H 5, DT, BLEIED
5 HATE N ST 2 RSN & BEBRE I 975 2 & T BREA~OEE K
1Todv, PEAKIHE U 7ok H B O A PEPEIR T 2 B 2RI T & 5, £z, ik
U HEZ 0 U 7 A OB B E SRR IS )97 2 B D S MAE S 4L, 87 72 B REAS D BRI JE (2 3820
HAREMED & 5

4) ¥ b X EEXDERE~DELD

FRECRM L2 RIT, Y F R CERE T DR TS, M= b T 72—
P EUFERFOLNTNICHEZ 26T 2 81005, ok, BTG RLEREN.
MER LR TWDTIeD, T THOFIERPIEY L LTEILSND & L bio, B
T OREE L TE DS R F O SHARIESL H IR OIR T 25 <2 LIS bR D,

- YR EREE  AEEERT OB ()
- SORE T R R L A A (B
S ME = N T 7 Z = AEEE OER (B)

(4) BEAERADMAEF - hEFE L~ D'

1) EXxFEEICKS5ERN (B BEERFEDTLEE

AR AR T DM OZ  FHM CTOFENARELE ZE X LD N, FHEVERE T
ITER O SIT A AN BT 5 2 E N EE SN S, BN (FEvEHEE) ToFRERT
Sy MPBR FENEAREITR 10% & PAEES L, EEM AR ENRFEDENRAEN D,
2) EXERICEIEROEREIN. HRERA

AFEEOF LIS E | WANEEICHIGTE L ENOFEMEE - Al - fia -
HHR L LB R AR AT D 70, TR AN D, £, B EEOIRRL,
MBI FEEDORIET EORIR IR RN TE 5,
3) EREAIZHB TS A MEEDE L R/MEEDESEHOME

REGEVPAEZE S KRROSGERIT, F/NERICE VXA 5N TH D, MIMifE
(=EsMEH TEENE) Om G RIS IC SV T IREBERFEOMIC, R
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(4 4h) | EREEEAK - SRS (5 4L . RdRBERIE (5 AL) A hUBZENR
ERLTWD, BEGEOHIMEHDKID T, 7700 ZhbH/MEEDE
SMEHICEAN S Z ERBIfF S D,

4) EXREEIC & SERMITRFADE T

~ M &I, 2013 RIS AEAGICET 2 RFE LM L. PEFER & CTOMM AN

EToTHEY, TOZHITHEEL - BEL TS, BECEIT CICRRIEEOE Y XA
Ry variZbBML TS, KFEED CP IZ~INTH D720, SHROFEEOILKRIC K
> T, MECEOFMN & 53R IR OBEET DTk LR O 2 Offid 3 & OEHE D g
i, vM~OFFEEHMEESND,

(5) PzUHF—EBRE

AT, TAIHEN EHE T D/NBIERESIC BT, #E L2 A2 b0 Th o, Bl
HIDFX) G FE 1L, B RKIE TREF L TV DGANZ W, FE S, @5 5 4F ULt
K CThHD, D7D, BHINHERTTON D561, tMORBS COFANMEIEELTHH )
LR EITOMENRD D, 12712 L., BHEOHBILRIZEWRE TH Y | HEER LR
REIZ72 5 TR TH B 720, BEFO T @ O ERS N Kb T LE 27— A1
e A RN

—H T BROA RV —2 3 FBMENT O ZENB, EDT, SEELA T B
BECIE, fEAE (B Ly bOH OB OIS S BEIESE (il 7o & o TR LMER
WETEXD LI REESLETH D,

AW EZEHTDICH0 | INEA XL —Z—b 7 U o Z 3B MRLE ooy, B
7V TIZBWTILMEICR L TH A v X a—%ITH)EOREEZIT- T,

(6) EXROBEREEKRATHEID BN EBRECONT

FEE TN I P S 38 1 % o 3 S [ BORFRE B O e RF A BRI C o T, BRIC 3 T
EREFEOER (1) {HFEVHEEMOME 2) THE) 2 ORI THRICREN 2V Z & 2Rl L
TV 5, FHEENEE OB OMERFEBL - FEORGMEIZ OV T, AR LTI hic %
HFEBUNFER & ek 21T o TR, 51 SRS WBERA Y b U U 2T A L, R T
GOEEOb LI NTER SN D Z & &iaoT,

(7) SHRDORELAGE

AREHEFEIH I LI AR ARR T N & & xR R 2 TRICRE T, BRICH LT, #
BILFED A Y > MZOW T LEfE 25 CTO IR LI L 72 5, F iz, ILHERE O FI
kUi, YRR O R R A B E 2 oA ORI BLHIE SI2E L s 7 L— AR
B CORZBRBTLEICKHIE L TS ZENBEETH D, O, FFRAZHBALIZLE S
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b C OB O T & A BT 2 5 7200, IO & 72 5 R &bk H B0 By
BEC b AR K USEAZ T TV 2 LB Th D,

& 3-20: SEROFEEA

SHRORE BRRE & AR
BHINEICHT SR | BBRECHLTRATA TLEA A—CER>TLEIRRL S,
ROEMRE BoNBETHAILEADZEZERT S LHURAOFRESTHMLED

AUy MIDWT, BETIHLEBHALELASERICHEBAL TV,

BRMEIRETE D IREHAZ < FURD L LEIS (80t/acre FRE=BA® 3 {S18%E) Tlk. NE
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1. BACKGROUND

India is the second-largest sugarcane-producing country in the world, and Maharashtra state ranks
first in sugar production and second in sugarcane production. However, since the majority of
sugarcane farms are small (less than 1ha), the extent of mechanization remains limited, it restricts

efficiency and productivity improvement.

Furthermore, labour shortage during the sugarcane harvesting season is becoming a serious issue
in recent years. The sugarcane industry is in a vicious circle such as delay in harvesting timing
affects loss of sugar contents which leads to lowering the purchasing price and decreasing farmers’

income so that farmers limit the planting area for the next year.

The government of India has set the target of 4% growth in the agricultural sector in the 12th
Five-Year Plan and is promoting mechanization for improving the production, quality, and
efficiency of main crops including sugarcane. As of now, there are 400 sugarcane harvesters in
India, half of which are in Maharashtra state. However, since they are designed for large-scale

farms, they are not efficiently utilized in small-scale farms.

The Survey aims to improve harvest efficiency and quality of sugarcane in small-scale farms by
introducing a compact size sugarcane harvester (hereafter called the Uotani Harvester). During
the past survey, strong interest was shown in the Uotani Harvester by the local stakeholders

including local government agencies, farmers, and sugar mills.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S
TECHNOLOGIES

(1) Purpose

The objective of the Survey is to verify the on-site compatibility of the Uotani Harvester in
small-scale farms and to confirm the efficient and effective harvesting method. The Survey
also aims to demonstrate the improvement of productivity and quality of sugarcane by
proposing the planting and ratoon management method suitable for mechanization. Based
on the above, the Survey formulates a business model to disseminate the Uotani Harvester

in Maharashtra State as well as in other areas of India.

(2) Activities

Activity 1: To verify the on-site compatibility and economic efficiency of the Harvester

1-1 To select a Model Sugar Mill together with C/P



1-2

1-3
1-4
1-5
1-6

To confirm implementation structure including C/P, the Model Sugar Mill, and
surrounding farmers

To manufacture the Harvester in Japan
To transport and install the Harvester to the Model Sugar Mill
To operate the Harvester, etc. to demonstrate the on-site compatibility

To verify the technical performance and economic efficiency of the Harvester in
comparison with the existing harvesting method

Activity 2: To provide technical training on the operation and maintenance of the Harvester

2-1

2-2

2-3

2-4

To confirm the current knowledge and skills of C/P and Model Sugar Mill on the
Harvester

To prepare the draft operation and maintenance manual of the Harvester

To provide training to the technical staff of C/P and the Model Sugar Mill based on
2-2.

To finalize the operation and maintenance manual based on 2-3 and the actual
operation during the harvest season.

Activity 3: To consider the planting and harvesting method suitable for mechanization

3-1

3-2

3-3

3-4

To consult issues and improvement measures for planting and cane stock
management methods with C/P and agricultural-related agencies

To interview farmers regarding the planting and ratoom management
To prepare a manual for planting and ratoom management

To introduce planting and ratoom management method

Activity 4: To formulate a draft business development plan for the Harvester including the

possibility of local manufacturing

4-1

4-2

4-4

To conduct harvest and loading demonstration activities at the model farm and invite
agricultural-related agencies

To develop cost reduction measures by considering the establishment of the local
manufacturing system

To survey market trends of the Harvester including subsidy scheme and related laws
and regulations

To prepare a draft business development plan



(3) Information of Product/ Technology Provided

Name of Product: Sugarcane Harvester (UT-120K)

Specifications: The basic specifications of the Uotani Harvester are as follows.

Table 2-1: Basic specification of the Uotani Harvester

Item Specification
Size of equipment 6.3m (Length) x 1.8m (Width) x 4.1m (Height)
Weight 7,900 kg
Operation capacity 10t/h
Engine output 107ps/ 2,200rpm
Operation speed 0.7~3.0km/h
Running speed 6.5km/h (low speed), 9.0km/h (high speed)
Cutting height -50~400mm
Structure of the Product
1. Crop Lifter 7. Load Bag Lift
2. Knockdown Roller 8. Operation Qil Tank
3. Base Cutter 9. Fuel Tank
4. Feed Roller 10. Engine Box
5. Chipping Flywheel 11. Cabin
6. Fan 12. Crawler

Front view Side view Plan View

Characteristics of products and technologies are as follows.

*  Harvest Bag can operate without fielder trucks unlike other harvesters, so it can

operate solely. Therefore, time efficiency in harvesting is high on small farms.

*  Rubber Crawler has less damage to the farm, and the yield decrease of ratoon crop

the following year is prevented.

* A Three-way blade can cut the sugarcane straight and the area exposed to air
becomes small. Hence, the freshness of the sugarcane is kept longer and its harvest

loss is decreased.



* The large fan can reduce the trash rate so the quality of harvested sugarcane is

improved and the sugar content rate is expected to increase.

*  Durability is more than 15 years, while that of the other harvesters is 10 years.

(4) Counterpart Organization

Counterpart: Sugar Commissionerate of Maharashtra State
Department of Cooperation, Marketing, and Textiles, Maharashtra State.
Operation of the Harvester: Vighnahar Sugar Mill (hereafter called VSSK)

(5) Target Area and Beneficiaries
Target Area: Maharashtra State, India
Beneficiaries: Sugar Commissionerate, farmers and sugar mills in the target area, and Sugar-
related industries in India

(6) Duration

3 years and 1 month (from August 2019 to August 2022)
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(9) Implementation Organization

The implementation structure of the Survey is as shown below.

Government of
Maharashtra
Dept of Cooperation,
Marketing & Textiles

Supervision

Projectcooperation
UOTANI Sugar

(Survey Team) Commissionerate

Authaorizethe Project

Model Sugar Mill

Carry out|the Project

Surrounding
Small Scale Farmers

Model Site L )
{Afterthe survey)
Technical Training
VSI/KVK !

Source: JICA Survey Team
Figure 2-1: Implementation structure

3. ACHIEVEMENT OF THE SURVEY

(1) Outputs and Outcomes of the Survey

Activity 1: To verify the on-site compatibility and economic efficiency of the Harvester

The field test was conducted for three harvest seasons from 2019/2020 to 2021/2022. During
this period, a series of performance test was carried out, and on-site compatibility and the
comparative advantage was examined from the aspect of 1) suitable field condition, 2)

harvesting efficiency and accuracy, and 3) loading and unloading.

v e

Hrvesting .- Loading (Mobile Crane to Truck)



1) Suitable field condition

Based on the field test, it is confirmed that the Uotani Harvester is suitable and useful on
small farms (length less than 100m) where it is difficult to operate other larger harvesters.
Due to its small size, it also operates best in ratoon crop field which has relatively less yield
(80ton/ha) compared to high yield field (200ton/ha) and rough lodging field which may lead
to harvest loss. In terms of the operation in the field, the rubber crawler system makes it

easy to enter the field with height differences and ensures stability in the field.

2) Harvesting efficiency and accuracy

The harvesting efficiency of the Uotani Harvester from the performance test was 10.15ton/h,
which is slower than other harvesters because of the harvester size. On the other hand, fuel
efficiency is 1.1 liter/ton which is better than the other harvesters, which contributes to the
reduction of the operation and maintenance costs. In addition, Uotani Harvester does not
require frequent parts replacement and maintenance which is a great advantage considering
that the number of days of operation largely determines profitability. The low trash rate
(4.22%) was appreciated by sugar mills because it improves the sugar recovery rate. The
fact that Uotani Harvester has less impact on the soil is well accepted by farmers who are

concerned about soil compaction that reduces the yield of the ratoon crop.

Table 3-1: Operational Performance in the Field

Items Uotani (UT-120K) CNH A-4000 Date of trial
Harvesting efficiency (ton/hour) 10.15 14.17 March 2022
Fuel efficiency (harvester) (£/ton 1.01 1.25
(harvester & cyrefne/inﬁeld)er() (Ja/tgn) 1.10 1.50 March 2022
Trash rate (%) 4.22 8.94 January 2010
Harvest loss (%) 3.96 3.51 January 2010
Soil compaction until 6cm depth until 30cm depth January 2010

Source: JICA Study Team
3) Loading and unloading

Unlike the other harvesters, Uotani Harvester can continue the harvesting without infielder
trucks, instead, the harvest bags need to be loaded by a crane. When the farm is next to the
road, the crane can stay on the road for the loading. However, in case the farm is not close
to the road, the crane needs to come into the farm. Since the farmers are not comfortable
letting cranes and trucks on their farm, the harvester needs to come to the crane to unload
the bags which affects harvesting efficiency. In this aspect, it was discussed that it would be
better to use a tractor-mounted crane which has less impact on the field and is easy to move
around on the farm. In this aspect, it will be necessary to have further experimented in

collaboration with the local crane manufacturer.



Activity 2: To provide technical training on the operation and maintenance of the Harvester

Technical training for the Uotani Harvester was provided to the staff of VSSK and the
operator. A series of manuals are prepared, including harvester operation, daily inspections,
replacement of spare parts, maintenance, and troubleshooting. The feedback from the
operator was positive where the Uotani Harvester was easy to operate and less maintenance

is required compared to the other harvesters.

Operation Manual Maintenance Manual Training on daily maintenance

Activity 3: To consider the planting and harvesting method suitable for mechanization

through technical training

Understanding that current sugarcane harvesting is in transition from manual to mechanical,
the Survey also checked whether farming methods are appropriate for mechanical
harvesting. It was confirmed that the row width was over 4ft which is suitable. However,
sugarcane is planted shallow so roots rise to the surface after the mechanical harvesting
which affects ratoon growth in the following year. In addition, ratoon management such as
subsoiling and stubble shaving has not been practiced which again affects the yield of ratoon

growth.

Based on the above findings, a manual for sugarcane planting and ratoon management
method was prepared based on the Japanese sugarcane research and experiences and
explained to Vasandada Sugar Institute (VSI) and Krishi Vigyan Kendra (KVK). The

manual contents include the following.
*  Planting method (field maintenance, deep planting method, and its effect)

¢ Ratoon management method (stubble shaving, subsoiling, soil cultivation method,

mechanization, and its effect)



Title (Provisional) i (ATeTe)

Sugarcane Planting and Ratoon Management i .
Technologies for Mechanization FIFFFEET 3 AnEE T Y SEeT

-Experiences from Japanese Sugarcane Researches- .

Uotani Co., Ltd.

AT F, o

English version Marathi version

Activity 4: To formulate a draft business development plan for the Harvester including the

possibility of local manufacturing

1) Promotion activities

Since the introduction of the Uotani Harvester to VSSK, contractors, other sugar mills, and
neighboring farmers have visited the harvesting site, showing their interest in the harvester.

It was also reported several times in the local media for the promotion of this new harvester.

Due to the Covid-19 situation, a physical demonstration was not implemented, so as an
alternative plan, a 5-minute introductory video of Uotani Harvester was prepared for the
dissemination activities. It was shared as a YouTube video with the Sugar Commissioner,
VSSK officials, and related contractors. The video contributed to the understanding of the

machine itself and the harvest method of the Uotani Harvester.

S w

Promotional video

Local media cover-age (Feb 2020)
2) Market analysis
The subsidy scheme for the harvester was terminated. However, even in the absence of a
subsidy system, annual sales of harvesters were 350 units in India and half of which were
sold in Maharashtra. The users are purchasing the harvester with a bank loan to cover the

initial investment cost of the harvester. At the same time, operation and maintenance costs

and frequency of the blockage and maintenance also impact the reputation of the harvester.

10



3) Business model

Based on the above findings, the main business models will be to reduce the initial
investment costs by targeting similar prices to other harvesters and to establish a
maintenance system in collaboration with local partner companies for technical support. The
first stage of the business model will focus on local assembly with a local partner company
and they will be the sales agent, and spare parts will also be sold through the company. The
second stage is to establish a joint venture with a local partner company or establish a local

subsidiary to start full-scale manufacturing, sales, and maintenance service locally.

4) Business development plan

During the Survey, a potential local partner was identified. Cooperation with this local
company dealing with hydraulic components will be strengthened in the future. This
company has so far imported parts and other components and assembled them at its plant in
India, and has a track record of handling products from Japanese manufacturers. It also has
its product sales and maintenance system. The establishment of a cooperative system with
such a promising local partner company has increased the potential for business

development.

(2) Self-reliant and Continual Activities to be Conducted by Counterpart

Organization

For continuity of the operation and maintenance of the Uotani Harvester after the Survey, it
was discussed that the ownership of the harvester will remain with the Sugar
Commissionerate, and the operation and management of the harvester can be entrusted to a

third party (contractor).

The reason behind this is that if the sugar mill operates the harvester, the harvesting volume
will not increase due to the limited operating hours of the harvester. From the aspects of
parts procurement and maintenance, it is considered more sustainable and realistic for a
contractor to operate the harvester on a business basis. As it is common for contractors to
be the users of the harvester, adopting the local business operation can improve harvester
performance, and it also builds a user track record which is effective in the promotion of the

harvester locally.

11



4. FUTURE PROSPECTS

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

Development of the Product/ Technology in the Surveyed Country

Expected benefits for each beneficiary from business development are summarized in Table
4-1. One of the advantages of introducing the harvester for farmers is the increase in the
weight of harvested cane which leads to an income increase. For sugar mills and contractors,
planned and efficient harvesting can improve their business operation. As the business
enters into local production, appropriate technology and know-how will be transferred to

the local partner companies in India.

In addition, precedents and experiences of Japan's efforts to transition from manual to
mechanical harvesting can be introduced to government officials and research institutes. It
can contribute to the progress of systematic mechanization from sugarcane cultivation to

post-harvest.

Table 4-1: Expected Impact of Business Development

Beneficiaries Issues Advantages

Farmers Sugar cane yield is Compared to manual harvesting, mechanical
directly linked to income | harvesting can cut the cane closer to the ground, so
Itis difficult to there is less harvgst loss. In ac'ldltlon, the head part

. . of sugarcane that is removed in manual harvesting
mechanically harvest in ) . . . .
is often included in mechanical harvesting, and an
small fields . i ) ;
increase in the weight of harvested cane is expected
even with harvesting loss in mechanical harvesting.
The Harvester has a rubber crawler so the impact
on the soil is small. Therefore, the decrease in yield
in the next term is reduced.
The Harvester enables mechanical harvesting in
small fields.

Contractors The shortage of manual By shifting to mechanical harvesting, the business
labours is becoming can expect well scheduled and efficient harvesting
serious operation.

Loss of time from The harvester can expand the farm coverage where

machine breakdown and | large machines are difficult to enter. Additionally,

maintenance leads to there is less concern about reduced operating hours

reduced income and days as the Harvester requires low
maintenance.

Sugar mill The shortage of manual The sugar recovery rate (quality) is improved by
labours is becoming harvesting at a proper time when sugarcane
serious contains the highest sugar content, regardless of the
Unstable cane supply absence of manual labours.
leads to inefficient Mechanical harvesting enables well-planned and
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(2)

operation and low
product quality

efficient harvesting, which leads to the efficient
operation of sugar mills.

Partner
companies in
India

Lack of knowledge and
skills for the Harvester

Transferring technology of manufacturing parts for
the Harvester made in Japan and assembly
technology will improve engineers’ skills.

Government
officials /
Research
institutes

Systematic
mechanization in the
sugar cane industry is not
yet in place

Government research institutes can use the
agricultural technology that has developed along
with the sugarcane industry mechanization in Japan
as a reference to advance the sugarcane industry.

Other regions
in India

Systematic
mechanization in the
sugar cane industry is not
yet in place

Using mechanical harvesting in Maharashtra as a
reference, mechanization can be promoted in other
sugarcane-producing regions (Uttar Pradesh, Tamil
Nadu, etc.) which can contribute to improvement in

productivity, efficiency, and quality of the
sugarcane industry.

Source: JICA Study Team

Lessons Learned and Recommendations through the Survey

1) Understanding of the harvester

The Uotani Harvester has different characteristics from other harvesters in India. It would
be beneficial for the operators and sugar mills to differentiate the farm segment (small
farms) for efficient use of the Uotani Harvester. In addition, it was difficult to share the idea
of the new harvesting style, especially the effective use of a crane for loading and unloading
harvesting bags to trucks. A demonstration session in Japan would have been helpful to

deepen the understanding and technical discussions with the experts from both countries.

2) Understanding from the farmer

Since it is still a transition stage from manual to mechanical harvesting, many farmers have
a negative image of mechanical harvesting. Their concerns being the damage to their farms,
there needs to be an explanation and also showing the evidence that rubber crawler type
harvester has less impact on the soil in cooperation with contractors and sugar mills. As it
was the same in Japan, it may take some time for farmers to understand the pros and cons
of mechanical harvesting but the discussion and improvement efforts should continue from
both sides as the issue of labor shortage becomes serious and mechanization becomes

inevitable in the future.

13



3) Localization of the harvester

The price of the harvester is one of the most important factors for business development in
India. By collaborating with local partners, local manufacturing and local procurement need
to be aggressively explored to modify the harvester into an Indian model. At the same time,
since maintenance is a major issue for continuous harvesting, durability is valued and swift
response time for maintenance and service is also appreciated which can also be a
competitive advantage in doing business in this field. Finding a balance between price,

quality, and service is an important and a great challenge for successful implementation.

ATTACHMENT: OUTLINE OF THE SURVEY

Verification Survey with the Private Sector for Disseminating Japanese Technologies for the Improvement of
Productivity and Quality of Sugarcane through Sugarcane Harvester in India
Uotani Co.,Ltd.. Nara, Japan

Concerned Development Issues

Proposed Impact on the Concerned
Products/Technologies Development Issues in India

in India

%= Increaseinproductivity and quality of sugarcanein
the State where the harvester and mechanization
technologies is mtroduced

%= Improve the capacity of farmers, sugarcane

factories, and Sugar Commissionerate by

introducing appropriate methods/technologies of
planting and harvesting for mechanization

¥ Consider localization model and develop

dissemination plan to other states of India

The majority of sugarcane farms in India are
small

Installation of agricultural machines and
technologies are limited

Sugarcane industry has problems with
productivity, quality, and labor efficiency.
Government of India actively mntroduces
agricultural technology which can increase
productivity and quality of sugarcane

Y V ¥ ¥

Implemented Activities in the Outputs and Outcomes of the Survey
Survey

ﬁ To verify improvement of yield \
operational efficiency and sugar content
ratio and economic efficiency achieved
through the introduction of the Harvester
% Toprovide technical trainings on
appropriate plant spacing to use the
harvester and ratoon management, and
also to consider structured plating and

Current situation

% Totani Co.. Ltd. deals with development and
improvement of Sugarcane-related machines and
contributes to local economy by increasing
productivity and rationalizing farm operation

% The company has 60% market share in Okinawa
prefecture

Future plan

N Will tackle with costreduction by collzborating
ha.rvesh!)g SYStm? . . with local partners and conducting procurement
% To provide technical trainings on operation survey.
and maintenance of the machines Survey Overview Will establish efficient harvest method in small
% Tohold an exhibition for stakeholders and

develop abusiness plan for the
\ dissemination of the harvester /

farms and disseminate the harvester across the
Mazharashtra State. (And will expand business
other states in India)
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