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L. Blmbamwwas—New Capiual of Oriss.  Lingaraj temple & other trreples 2 Kowarsd—The wemple of she Sua God. 'l‘cmpk:nhlumnumhmu 3. Purl—Temple of Sn Jagennath, other teaplos,

Sea beach, Hralth raort, 4 Sisupal Gard=The ywurw represent & well lovubied oty The wie o under encavinon 3 Dhadll Hid—Wonderful Edxcts of King Awla. 6. dbmedgid H.
werr. Sere of Jue cawa 7, Cwiysth—Busaen Cenere and ol Capd of Cnma. 8, Ladugit—NHumber of Boddhnt vebengures sud ymage of Buddta 9

10 Udapaghct—~Tamout For (s sculpiure, CavesmRanygumpa snd Ganesh Cave.
The lmagtal Tars. Famous for Soap-itene utenmls.
15. Khiching—Chamunds temple. Museum
0. Sembalpw--Famout Stmalorwari 1emple  The tesule fabwwe sre wucellam, 28
13, WobmgheSeveral temples and images a1 Painagach 25 giles bry road
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Hirsksd=Hirskud Daan with rewervour,
Somrpm= A bevatsbal billy place,  Faus for Tumet-Sidk fubicr.
Raslper Juarlal-$ite of & large wumber of templrs, vast runs and (he yrdque beck bodi temples.
Kaptins HIB—Imporisnt Jiesdth resort.  Templa oo ibe HAL
bosting 30, Bhasjrsegar—Famows for Bellmetal works.  Arufical take snd Resorvow within one mude 1owseds Udayaprl, 31, Taptapash—Sulphut-sprang

Goplpwr—cn—sws—cone, A quict Health resrs. M Repagsde— Suger ml.  Seenss forat land
36, Dudema—Water s, 37. Mackikwnd—~Hpdro-Ebctre Projest,

ng ares

11 Cusadipur—tigshh resors oa ses-cost—3 miles from  Balasore.
13 Burdpeds—Temple of Chamunda. Miny unages—Patmhnath, Ruzbha and Mahsber, 14

17, hovagaar~Badaghagen water falls, Gandhsmad te
Barpali—Centre of village uplifi and welfare work of the Froends Sackery
24, Harl Sasar—Beautful spot.  Natarel wring

35 Karaput—It stands 3,000 i above the sea fevel.

B—Thathly covered with
Ratmegiri—Contans macy Buddhur

12, Ajsdiys—Miny Hindo & Buddhut

Kallasg—Famous for palecclithic imphements.

Flundusthy

Stoed Fatxwy,

Dctie forests infosted by tygers, elepbanti and othet ammab, A Bumboo Depat.

Thharpars—
28, Talchat—LCoal mining centre Nuce sanctuary of wild beasss. 29, Barkel—On the thores of the Chilla late  Place of fshing aad
32 Jwmgard—There s an Asckan rock edict.
Te's fagh plawses are worthisng.
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CHo PFFER 2 LTl , AEHIC oW TORAWRI L ik , 50 RERCEIBKI
DWTERY BREELRITY 2 ki b, i s L UM ( Paradeepk:E o #i &t
Ets YN Z DEFHIC Yot HILBEIC 2V T, SKLBE A M P& Bro skl 4F &
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(2) WoBoMNG, MOREBAR , %, e, T, AREF WL, BED
BRCAVCE, Eo NBERBE cHBEHEL2IEPCH D , cnzMiliiofEe L
THRIMET B 2 x P REUFOHEICHANS 2, SEOMBR L PREUS : ofiic
LoTREEINBRELDThB, 2T, chooBHoF koW, HEDL
CHEREAGEALHERBEIIh e T , MBURE LT, A OWE , AESFER
MEEc oW CHHER o AREMEFL w5 s0C , HFEMe Lt , Bt odR LR
fe b e L CAFH , HTOES , R AR X B RIEOTMMTF I o\ T, M
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DERFARLEAIERE X2 { HET S BOGABREoRHFROETIC L DTHA
PRkt AT ECH S,

@ Daiteri#X WHIR T RTEC Tron Belt MK ORI ENC LA BRI T 5
A7, SERBEASSHKELS CHARF ARELRTH 5. HWRHEO 2 Primaly ore
deposit, 4 Float ore deposit K HEORKESE 55005 tonmEELER
PHE LR, RUGHEMKTT.Fe 58%, WAL TT.Fe 60%, #HHRX 50%:
50% tHAERMTREEI NG, REHEOEEL LTrkMEEM 2005 EE
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4 cyd @ shovel, 2 27 Dump Truck SAHBROHBAIL VEXRFHELHNE
T4
Crashing and Sizing plant & Daiteri Z=AAKF 1 6 EndilHICEREL
2RV DEFHEHLRHEL TEMLELAET 2L E Lk REFHE KnD 110m
level i Truck Hi3A Hopper £ 32T Size + 4"~ —4 "o/ c o2 T 45
Emp> Down Hill Canveyor Tk b@ifg+ 5. AHRME LT, BAHMEFKRES 6
/1 1Wosubstation # Supplier fllicc@a L, chk b 11 WEEHERo
SubstationtBE L, ChEHPHHE L T2, X, BAKBHEEERRETEFHe g
7cKusal Nara I h#KLTEMICHBT 5. T oftDaiteri Hill #7 460n
level m Saddle portionic Service Cenbre # it Talpada Area © Town
Site [CHET OMBABRLRRT 2,

FHME2 0 0 7 EEECET ARERABED 7 7 BEECERRNMER ( 1 04
Al SFE %) MBETARTIITEERBAMEHEL D H 93 3MBE % 2 5HET
»5o

Down Hill Cconveyer#&/AIC1 0,0 00V o Ore Hopper et b Para—
deep Port % T 14 SEndHERE Orissa HFOH/Y T 208 railer truck
CL DT 50 Thik 8EEHE One shift & U CTAfKBERR 1 BRI £ 28] & Eok
7TREFICEB2 9 0 Kk BEFH 4 0En/hr T One round 332, o, @
Truck 28I 2508 BLEEHESS P LET29482BALATAREELE
Ve TOEREBYAIER LAV O BRMEBHMEAM T » Tt Paradeep
Ranning Cost 97 7[M2 048 %2 3. KIC Paradeep Port OFHFELE K
HA0M/ b e#E2ohambF 0.B: Paradeep Port —TEA219500/t
Exb,

BL, BEMIEHRIXOrSsaBMETALDOL & Daiteri LA Tomka, ,
Daitery Float ore. Sukinda I b Manual labor X 51005
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c) = H 8
MP o= H SR BIRE ITon Belt MR CHBMRO T OFEEPICHEET 2., T
BRO< v H FOBALBRBICE DR LA TRBR BB oL dic vy <, 4
HREZLATBLT VS, A3 ABETH S,
Gondite—series RMOKHER L TR EOTVWE2RTH L,
d) HRERK
Orissa ik At Talcher K ¢ Rampur WD 22T 32 #4EiE Talcher
REODITHEEREL 2.
R ik, Lower gondwana Barakar Series iz upper seam NO. 2, Uper seam
No. 1, Lower seam DIZHHAFFEEI R TV3H, Mhd IELFEIET K ©, Lower seam
Bstdikgopaiting BTRELE TR S F Ve
REWH1 0FE <4 » ORABERAOBRREEZN 1 REATT LI h, FE3 REHR
WAL DR, 1REIBRIBICL W EFTTh T 5fnd lower seam T AT
DOFFE L TE. HEHMAREROBUH 1 0FF < 1 » 0l ¢ REEFELTb R
HMIWMEORITAHRE N, 2RECOERFHEF BRI T2,
LREowm<, BIC20F 5~ 1 » DERATHIEHOREFTFRI L, BEKICL D
BFEhTwad, @RFE T Rarakar Series offod s h Ty 3L 190
FHE=4 alCRT, HibH o FHIC Barakar Series o446 % Fi X h 2Mohadina
Series OAAEREZ 5 0 0% ~4 itk i,
ZERNT 00RE~ 1 0 CREBRZ R SR OBRENFIC L DTEFR-CRE
TAHRYPRAFTTCLIHRTH B,
LA LBIERITE o\ 3 Lower seam MADOARKBEBEHICESYRD D, 458K
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1—5—2 EBHE (A AMNBHE) & Truck W3
(1) EAYRAEBHECH T REQHH
COBBRET TR 126 2FE9 AP THEEFINTHY , 24E1 1 AKRAE CLE

BoHICridRBconwtIHih Choktt ,, SEOREL B UL, ZoOREHOS

%, M2 0 0 FHOHEEARBLEYEEL T8 1 BHECELA 2B\ T, Tonka

Dairter: ¥ilins , ParadeepHic v 7o 5 MEUR O fLA BA M E % fIF i o7 b

RLBIET AL,
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@ SHEHEC ST, RN ERI KL, 2o, BENIKE {5 & 5 ik route
SWTERRHORMY DD, Tt di b EHHORBAZ ITHRES , PR
RO EIER EING,

O HBOBB/CHOVTIE , ¥k, 5 0nile /[ NOMECLIBIETH L5001 HE
BTszepdizlyv, BA , Mk, SNQR , FE , 2R L ifiiomBicow
TLHEAHCHBTR2ARS L, ThFfhKoWTHEETorSHoM LI 4
o,

© HLEOMEL VIR BT , MFFRTABPRCH TS service Mg =LiT,
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HhHCHEO Ternina lLERAMEHER T LPLEL B 5, ol , Tl
Control ¥ MHAKIT) LhORMEP , FEKH ORI EILL , 3650
e LT, SR e o, WU oM RICHR T 5 R I 0 T fEl: Ko
THREET s eNAERB,

8) WEARCHTHHA
MEBUR O BAREE , 20WHtrailer truck R @EAL T2 SO EAFIRL

1TH2EE ,FH3IC0HEMEL T LPL oLy R EGENLERYE L

VW, KRBTV EBAbNns, RWCALTRETLENZ o 0ARMEEETS 2

DEHEE LV, FA22 0ERL truckd BEARMMAE 2 2 ~2 3BECHD, thbEB[

TRIEMBRFOHIAL T 2B cost 112 SBBEM ATz LB,
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- bRtk DR FF & Mr. H. C. Jones T nid R OEh THs D

Newer-Dolerite dykes and sills N Kolhan series

Ultrabasic igneous intrusive rocks .

Granitic rocks

Shales with epidiorite and ash beds
Banded hematite-quartzite

with iron ore bodies The Iron ore i
Shales with occasional thin sandstone [ series (Newer >ARCHEAN

and calcarecus bands Dharwar series)
Lime stone (in place)

A

Purple sandstone with a basal conglo.

imports and sometimes with

bonds of conglomerate

Hornblende and mica schists and quartzites older Dharwar
/!
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Geolopical Map of Jalcher Coal Feld
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I. Non Coking( e —ndfi Tz Hafll 1D 2 TLED 70 fxEELTS)

high moistire |low misture | price per ton(loaded into wR.geEen )
(ash -+ moisture)® agl%jén‘r) gteam 3 rubber slack  PhA
- e = JE -
selacted A -175 ~18 2439 2334
2 B 125 ~ 19 15 ~ 17 2091 2184
grade I 19 ~ 24 17 ~ 20 2180 2074
s I 24 ~ 28 20 ~ 24 o &5 5 corting Brico,
x HA +28 24 ~ 28 1879 ! 17.80
s ! 1 28 ~ 35 | 1742 [ 1663 |

1. Non coking{ 1o 2niEod: orissa L TNECFEND. )

= Trice per ton (Rcaded into wagaon) |
gtoam  rubble | slack > BhA
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eade ! 2430 2352
r I ¢ 2320 2221
7 ] 232% i 2125
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i Ria% (% BA | MR | % &R | KA K 5 | meek PN % o "
* | senple - : © Lower seam O—FICOCTIIERIC 1 9 6 1458 T.B M KRR 1 95 TAELED 196 1453
Urperfi1 T10%.06 | 3555 —3890 |5—6% |39 -43% 24-26% | 27-299 South-Balanda FAUANSEEBIALCWB O . &
Wi grede W) (102 96) (97— 34 |29.14 %) 31609 3611 @ . o ° s LA L, ZOMMIERNKIL 15678579
-8 - | 1oemit Upperfs2 600 75025 ©' Tegmmatn il R
oy — iE!DI]a_
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BTl & B Tower A2 [=r— Thermal-8tation PEEER, ZHIE—IE1 96 54 | HERYRET 5Bk LTEESh2 0 THS
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&= 112miT | Lower 34.73 BHNCTDCWTagannathRUDOBFIMAREEE | TV b
% 150mi | Lower LU gy LT %, 2%
YR py— n 2.auuy-3,auut/aa§r FOFGAE OHEITT 9 6 SEEICH | L LITERiZbic 1 0 miTic CELEISI
e ﬁﬁm-?a AR, EriERLTenvioTE, A 40T $ 2 0 mit RH3CC Barakar  fG5
ey - itk 2 0 0 mil® o> 1,710 Mchadeve 7+
o= | 100mT |ower g:ggglﬁﬂ 1%%% 5893 | 5044 | 12719 3276%| 44.47%|© Nandira $ 1 b San 2% S RRAT AR 7 © 0 min® ;ﬁg
prert 3 yroerfs2 SR> Loger seam( South Balanda OEIHER | —HT, R A i IR SRR RUR i &
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A -13 27, 477" 26 447"
B 13 ~ 14 2448 25.45 1
c 14 ~ 15 2550 24,47 |
D 15 ~ 16 2402 22,99
E 16 ~ 17 . 25853 22.50
F 17 ~ 18 2279 2176 %
a ! 18 ~ 19 22.50 2127 !
H ! 19 ~ 20 - 22.06 2102 !
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Result of Approximate Analysis of Jagamrath

Colliery Coal (Bore hole sample)

Average
2 of girt On 60% Relative humidity at 40°C basis
Parti
articulars of Sample bands Molsture Ash Volatile | Fixed Gross Calorific Value
excluded A % % Carbon % | K.Cal/kg | B.T.U./Lb
Seam Sample excluding all dirt bands 100 6-=7 28-31 28-30 34=-36 45004750 8160-8550
Seam Sample including all Shaly-Coal ‘
irrespective of its thickness and also
other evident shale & arenaceous shale 66 6-6.5 32-34 26-28 32-34 4280-4440 | 7700-8000
bands of individual thickness up to 0.10m
Seam Sample including a1l shaly-Cosl
irrespective of its thiclmess and also
other evident shale & arenaceous shale 33 5-6 34-38 26-28 30-32 3970-4305 | 7150-7750
bands of individual thickness up to
0.5m
Seam Sample including all dirt bands
but excluding the intervening parting - 5-6 37-41 25-27 28-30 3720-4060 | 6700-7300
wherever present
Seam Sample including all dirt bands
and even the intervening parting Nil 5-6 39-43 24-26 27-29 3555-3890 | 6400-7000
wherever present ’

MNote:

i) Shaly-Coal defined as material with ash plus moisture from 40.1 to 50.0 percent.

ii) Evident bands defined as material with ash plus moisture over 55 parcent.

iii) Data based on investigation on borehole coal cores.

N.C.D.C. %%
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Statement of Grey King low temperature carbonitization Assay. at 600%C

% 100 g Dry Coal 2 hEHifE Ton SLhHHICLHEMT First |Start of
BH No.| Seam Particular Ash appear |evalua-
g g g ce g Ha Hexz feet3 +or M of tion of
Cake |[Tar Liquor | Gas NH3 [Cake |Tar Liquor| Gas NH3 vapor gas
Upper-2 | ex.Band.feet
TLR61 4=0.84 32.4 [75.45 [10.70 | 7.25 ! 7,350 | 0.13(15.09 | 23.97 | 16.24 2,631 | 2.80 | 355°C |[350°C
TLR54 |Upper-1 40,92 29.7 | 74.85 9.35 | 8.25 | 7,840 | 0.15(14.97 1 20.94 | 18.48 2,807 3.25 35000 3409
TLR54 n 4-1.70 33.7 |75.60 | 9.40 | 8.00 | 7,230 | 0.14|15.12 121.06|17.92 | 2,588 | 3.14 | 360% {350%
TLR91 n 31-8.90 31.2 [75.20 | 9.65 | 7.15 | 7,600 | 0.12;15.04 | 21.62 | 16.04 {2,720 | 2.69 | 363°C |350°C
i
TLR50 | Lower 7-3.62 22.1 | 75.30 | 8.85 | 6.65 | 8,600 0.13}15.06 | 19.83 | 14.89 | 3,086 | 2.91 | 375° |345%C
TIR58 | 5-3.60 18.7 | 74.00 [10.15 | 7.00 | 8,825 | 0.15|14.80 | 22.74] 15.68 | 3,115 | 3.25 | 370%C |355%C
Note: i) Gas i 60°F 30" suturated pressure |zt 34 ©

ii) Character of Cake ¢t Inferior B.
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& . BKovthey PEARORRET 5 & ERICELRRED M EEIE
o T HEmBT L,
m[&ﬂﬁﬁ BROFTERMEMB e B ICRE bOFERZZ70m~10 0 RBE
THERACERT ARRML, RERECOVTRRE, $5, 1
EETEMCRGELTESC L,

ERRMNLFHEERER

Daiteri
ooy | xS m™ s F W " ¢
sas A W BEEER b &
MER| B | 2 & | fe5mk | MEER |25 AR
BUfHE | 22880 ’ ok R AT
! T 5215%
| oMFEG | 11,760 ) 150| 2598000 | 44000| 168p00 | 23640001322 2612080
olfom | 14768 B 322
l
D@ | 8960) 145| 1502200)] 469580| 129920| 1,302700(522) 4194494 | oHLE .,
DEmi | 8940 0013k

! ol
Elfi [ 2000 | 170] 1354600 | 85680 | 40800 12301200322 3940986 g’“ﬁ,ﬁ%
Elfm | 2000

l

- o Hlisnaz
FURE | 14520 | 145 1342700 90625| 47125| 1204950 {322 3879939 42089
THm | 11520 (+107)
1
G¥iog | 15000 140| 2121600 (100,320 | 327340 | 1693920 |322 | 5454422 Oﬁﬁiﬁzﬁi
alfdg [ 15000 To 6145%
HEff | 8560 | 150} 1767000 | 41850] 174700 | 1548450 [322 | 4986009 °%§K:‘,§455
HMFIE | 8560 45,705,455
I 30,859, 629
INI | 4920 250 | 1550200 | 48470| 91770 | 4414960322 | 4556171 | opp s
IWFE | 4920 g
m
B 0| 120] 295200| 9720| 12960| 272520 |322] 877514 Sgg;fgg;
JHED | 1320 i
m
K | 8840 55| 279400 11220) z0570| 247610|322| 797304 (ex 7.3m)
Kifiim | 8840 &8 54m
l

Lifffi | 12040 | 145] 1513800 | 51040 22,5350 | 14,440,430 |322 | 45638184
LERA | 12040
!

MURIG | 12560| 145 1783500 | 41760 66120 | 1675620 (322 | 5393494
Mtfgiﬁ 12560

NEFE | 15606} 150| 105%000 | 19950 4B450 290,400 [322 | 31898732
MBI | 15640

:Jsl [i7} o %0 70,200 4480 11,880 51840 | 322 164924

]% 8t 1855117235400 637695 (1163985 15437720322 |49709455
L. .




VT LT 4

s | S il
vz |- i N e o b i Y i o &
"7 | mm| e | 2R | sme| aasn | B30 ) R
skim ) .0 - : - ofkfRAfr K
R |3400] 95(161,500] 13585 15675 132240 322] 425812 Fo 58.92% 522
RIGME | 3,400 . - - . - - ofi4# wodint
1 ) ok oA/t
Qi 4800 95|356%000 | 32760 37800 | 298440[322] 960976 | o pygbtREE 13m
QHfim | 4800 o » QPAREE 15m
l &% 28m
PHfE 4720100476000 49460 57000 36%600]322|1,190112
4,720 .
PHTE | 472 0 BT LR @ 3
ONFE |1160{120]352800] 42120 48400 | 262080 (322 843897 | 1160%85%}4% LT
o}gfﬁ 1140 3, x40k
Lo D] 85| 32866 4,420 5100 23,3546 322 751741
4 EhH- 4951392146 |142.285 1641751085706 |3522 [5495971
! i . .
Zua—} i
N *g m m| T
Favy oW & TR SR S SRERER | M | ERER ] #
®© Daiteri=f~aFHf 1] 82000 5]05| 205000} 340| 497008 ShthSfr 60725
( Lemineted OreFis )
@ Daiteri=f A% 2| 20000 5|u5| 50000] 340| 172000 - )
, . — Wi 348
@N Daiteri =Mm&MEE 3| 35000| 5|05( 87500] 340| 297000 ( Laminated Ore T35 )
@ Deitere SfA A 46250 10j 06! 277500{ 340| 943500
& & iazu.on’n 540| 2109500

2 -4 Daiteri@ERMSatE
2-4-1 =

KEFE I Daiteri YK OM B Y 4O AS 15 0m leve iz # 8kl o Truck £t
A Hopper % i}, & OMHE ¢, Down Hill Cconveyoric k hi@it+ 53 oL LT,
RARsTEEHTILALOTHE, (HEB 22K}

BTE OMFRELK L LTk, —mDaiteri KL, xOFHMCL S 2 Sindr imund i 45k
EL, BEERICRATENELZN4 20006000, HEEH3400000HMThs,
Rt OLWRUT %, HHEL T 2L O THAH, MM Fe 6 0% bk, Size +34
~~4'Oﬁﬁﬁﬁ200ﬁﬁﬁﬁﬁ?amﬁﬁﬁﬁﬁﬁﬁ-ﬁﬁ&SG%&ﬁELT
4007FHERD, BiT, SREBOKRE Y, FEKOFAMIcEAST 5 Float Ore
PRAINZOT, Pk, 2D ORESFIEIREI THE,

FEROREER, ARBREREETRAL, ROAKREe, PB4+ ETI 225
BHeovein Laterite, Laminated ore 4%, s b ¢, FTHACHET > L AT
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Mansot, MHOH-LEHsHIC, REIFPALHRYT, B EHFTH L
BAERTNEEDE .

- GRfrmE o Ltd, Crushing & Sizing Plant {Ci4EM %M U, Washing
HRMERT, AT, HHFRCHT 5 Dust oRER P Hopper T, SAECH R
khdhao s Lie
-4 oRgkd, BReoFRCHE LTHIRMRIR, ERE0TE, BYs2ERCH
B LELk. (BL, HLFEE, HERAFORARZ VLT 0E, B, HHEICHR
BT, TOLICHEHIBRCEXR BT AL Lok, o L) EMVYET T %)
EMopXxEAMBE, kB %KE, 3008 LR o5, SRR OEE, MBPICKT 2%
#pERE TS o trouble #ER LT, EEEHBEFT 2758 L, XE¥X 25 /H
ElLko

2-4-2 AEEIHHE

L & B )iy f ff | Size s 5
£ OB Oy B Ey| Fed inch %

Pt} K1 4000000 | 14600 | 58.0
) & 2,000000 7300 | 60.0 | +lX~ —4 50

(3F) MlLBMBHRE 62+ 3 8 LMEI LA, Mining Ry Crushing &
Sizing, Conveyor i ORREIME RAA T, BREMICHHR
50:50:3 5, RUEBECBATRTHKS 8B LT 5.

2-4-3 FRiEHE

1y # #
APPIBATE G Daitery ST A/E L, WPHOEFTTLHICEDT, FKSindri-
mundl SLERA~FEET LT L ET 5o
24k Darteri =M bEoBlock #4270 00 ICE S Dalteri iK%, &\
FrbEiLHoT. RiEBench titw B E TH B, Bench O/IE 1 2mice b,
W r b1 2mFici—Bench H{C1 2mTFICE 2 Bench &5 3 Bench % T&IT 5.
#iC 3 Bench HRHFLHAL 9, HAUTFOEMETITINE TH A,

2 % i
PGSR ORERNEERLT, EMELTHEFL DHECADTHED TIT(HEFEE Lo
R FE T O BEA & LT KB BMORBEHEL T 20
zoAL b L TR Bit Dia 6"~9"® Drill Master 3 4% EHE L, MR
Lige LT, Crawler Drill 34, KEEHOKMFE DS (A8 LT, Jack
Hammer 7 &% &TET 5.



@ ® 2

ERARBICL DRI LABE R, ©ORAS L, ENORK, FAIHKKBE DL
»iT, Dipper Capacity 4cyd @ Shovel %, FHI GO TIB2EHET 2. B,
#ME, MERE LtgtticEL . ch b)BloDipper 8ize 24cyd %HFT 2
Shovel 2&%HHE L T\ 3. |

@ @

Shovel i€k bHA T AL, Dump truckit t b Crushing plant % @I
ha, —flCDump truck ik shovel @ Diper size @4 ~5EDERMEROKAR
BTHBEAINTV D0 ML DIPPer O—EDFALENLY . LRFGFLWHET 52 2
W Dump truck AT EICLk. WMOWHEL b, Crushing plant % T 0pE
B AmEBRLT, FHALETED, H30REHELR.

XL gERE LT, Pay load 15§mbump truck 4 -H%8RIT, MHRFEILE

FICE% Rear Dump Type Z4R/8 L 7.

@ K o

HBERICR LT, Rk, FILEROwERLELH280%23oT, ft, f2G
EATbREZ LRV, TDHIC, Tractor 204 Class ® Bulldozer 3 &%
BLT, LRBREAGE, RUFAORKIC L 288, BEESOKE, M-fun, wE
IHtofMmMERICHET 2L, filCdBE2HE L.

WREREHD, BOBWROKEE, FELTRS L L 57 b G OB RE L BB 2

& 5 Motor Grader, Road roller £ 1&%¢#EKERL® i+ 2, XDry

Season ICHL O DuUst 2 BEL, HERAOHERUBHEOEBEOA B, WK O fik

TS LOMKE N BEREMT 5. RIBlKYoT, ARH®, BEREIROELH2 B

* % 2T, Talpada area @ Town site 350m level X b 750m level o gaddle

portion¥ TS5 5 0P lncline %#RAifl., MREROME, HHBHOLTLE 22,

(6) EB%ETE

) DFER  OPEKW, Daiterr By sindrimundi MERT 4.0 8 0 m%—Jg5s
El7eo MAT 2MEL, MEed, UADKES B ICHD>T, BRCOHBL b
Blanch#ix b, R Bench HELansa Ltz s,

@ [BEER  ERENG, VRCTRE©HAT Ae Dunp truck #, Crushing
Plant % TEEZERT AEB T, MRA15m, B1 2m% T2 T MEREEL
kb DTHbo LERELDABILT, Service centre 1EF 5 & 5 BF@ L Ty
Ho FEIERE 4,4 00mT, tTuck OUAKICKMIRE L 5, R ETP A Es & b At
ABE 6%, HAIT PIn ourve BB 2 5 mbl k& Lico (@S 22 )
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2-4-4 Crushing & Sizing 2rE

(n

m =
~ grushing Plant Top@m®u.lyid Daiteri ZMAL D SHM 1L 600 mOB&AICED,

T 480m level{C®iFs. Plant o Head R 6 7mE4EL L, Plant oESG

#é1om level &5, XPlant OTFHICH, MKERAD Thickner #8117 5o
R Plant TE#4S5 3 0m level MiFIC5 0,0 0 0 Ef® Stock prle®FH{iy, X=
AEBEHSEnD 11 0m level o8 i Truck H:A HOpper 2T % .

¢rushing Plant ¥ b Stock pile %3f b Hoppersg#) 4.5 En%k Belt conveyor (c
THEE, KES haPi stock prlendh, KRM@micHERe LY, FRroOEBROHE
EHOTVWA, Kk Slime waste {2%%#7 0 0 m o Tunnel A% < LCRIR 0T
CHEEE e, KEABRNOFMICKIET2HE TH 5.

(2} Wi E

M ER 20000 00T, —H 243, Fik1 0BMBEL 5L, HIK1L460E
S, BT 3 0B, BERT I0E/ LA S,

B8) MEBRUBRMAE

Mining icfE 3 3 shovel o Dipper size {4 cydTh b, ¥ hicE L Tprlant
o primary crusher {160 "x84 "Jaw crusher 2&& 32, XAEBENORTD
A TH%o
BWe 3B ETT, All 4" k4 3%, Bl Primary Jaw crusher, Secondary GY-
ratory crusher, Tertiar cone crusher % f+ 2. P L ST 24D,
Screen [ Y4 @ ok Escreen 2T A, W M B FEL, XWELI (T3
fed, woific 2" i Boscreen 2RET 3,
EMERUTKETS b0k L, KES DR, RAMTICERe LD 25, Kk
slime REKBEREMICHET 2.

KEEicE> 2kFE#H 10wt /min T Ha#, Thickner £/ T, 6« /min ERE
h, oTtHBKEZ 4o/ min &5
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{4

FLOW SHEET OF CRUSHING PLANT

GCrude ore Hopper

Fresh water from
Kusai Nara

3,
Feeder 4m?/min
.Primary Crusher _Récilaimed water
J 6m3/min
Feeder . <
Scolping screen Water tank
{
_l:’ll +‘!!'_'II :
1 v
secondary crusher To Secreen
]
Sizing screen
]
__14_11 +Zill
— b
Cone crusher
Premaryi Screen
+é1 _ét
Secondary screen
r T t
+1/2n  1/an.3/gn L1/8e
I
Lamp ore Sampler Spiral clflssifier
. —
] Rake sand Over lflor
20,000t _ J
Stock pile Thlclguer
Sampler ,
Y Spigot Turbine pump
Truck [
"Bulldozer Wasté slime Basin
10,000 ¢ \I,
Loading

Hopper

Fine ore storage yard
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2-4~5 fFFEkil
W @ - s . - -
S GLRBITSIC AT 2 MW, 6 6 WEBEEAT 20 ChE Y2 L CEES
566071151 Substation g supplier YICTERHT 23 0T, . ELEVA (ML
_ Raughit. Execusive Engineer Electrical Qonstruction Division T 3)
BMBATE LTk, Down hill conveyor mESHEIE4S5 0 0 m leveloaiic#iy,
¢z & b#kilify substation CO#Eh, & PlantBICREI R .
@ % o
C BREEESTRECEBRLI T D, KMERORN, BTHSORT, Sk, &5, 6
BERMTIV, BHR, N CHAGFHLED 220, TARBE, EMIBtLEL+
CBo XT b o, REKTHET, FHT 07T, TOBe LTk, HiBKE
Bk <, WBHICERLE Bhh s Darteri, Sindrimund: HREODMEE7 6 0
m level o Saddle portvionziBrihsk. & & % Service Cenire & LT EEET
 BRUEH, M2y 7, HRob—9oBRErBEHCEET 2L 9BEL 2.
W) BRIS  SURERWo—HNHE, RBNZLEBELT £EHEL, &
| A L ¢k, main mine Road £ LTS,
IHmic, S5, H&, ST, XRARED, TAKRBEHRT 2,
(@ Garage. AMHHOLS, MEEDH, Garage ¢k, XHEE Motor
Pool [T E LD, BAICREBRBERT 5,
¢y WREIIYE EHRELIS(, RTFTEE ChzRids. BERE, SR
Bl TIBAICHN 5o
(3 Carpenters shop LHMAHMI, £E5. BESH DAY, carpersier shop
TR, HREH, REAKSEDERES 2.
@ WHPlant P, f40EN, ARERSOMBHAYAOMME, XEARTHD
a2 )~ AEH OEEL LT, BFIPlant £ 5,
@ #& 7K
YLK, THAKRD Town Site £ ORKik, LKA HH 8 Kujfgh i Kusai
Nara r b#ik+ac Lt Lioe
Town Site % 0.6 w/min, crushing Plant o #BEKEEfEKE LT 4 v /min, Com—
presser @K, HobTHEKE LT 4 /mn gt dmy/ming S8 e 35, K
0. BIKIICE % £ TIN 2 LS ERR L, DEOMASCADRLE & EB kT 5o
Pown Site +OfBofRKE LT, Sk, FReT, ERREEREICL DA
T LTHEET 2L 90T 5o
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(4 BREUEHNER

)

(=)

General office general office T &ERHPOFEE, ﬁ%iﬁf&%'ﬁ@té
@EELT350m level » Incline BERPMEEICET 50

Check office and gate Keeper Lodge - ‘ﬂi‘.mr‘t L yORETTD
Check Office %i@BT 2 7ed, HHEAOHEME L+ 55 ERL, Town, Site
L b Incline FHIJiCH 5 Town Road B D% BHHCHT & h b, T D Gheck
Office pRLADHY, BWLEE T2, '

¢3 Latrine, Canteen, ¥ ofhez{, CREOHRMIET—W7 60m level o
gservice Center WIKEEB +E 4 CHE ., Service Center THEJ 5%
BRUCOMETHET2BRFGEOELHLIDOTH S
FOMOBME LTk, Boring store, Fuel Tank %% Service Center A
it 5, '

6 %, Wb, £ SILXS oS, HbE, FHEOEARGE, Talpada Area
ORFPHEMICEHT, REBLTFDROBAOEL BB, Market 3 &2
T5

G —AEE 30, A, AWEBAL LT, TREOIMEMAT .

i JFeep 7H SKUAHAOIWMIBHE O e D

i station wagon 1& ] E

i Truck( 5W) 5&  EEOURA

Iy Fuel Truck 18 BHPLOMRE Service A

V  Expiosive van 14 K SEIR 7% A

Vi Ambulance Car 1&  BIEHXA

2-4-6 B OB
EBHEROEMAMREOM §ET 2,
REABER

=S 3 1 3 118&5%%000
B /A i1 ! 3303550
iy 7 i 1 218100
=1 1% i F 138442
] 7K i F 409596
HOoB oM ogE BM 104760
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B # = M 719,4%51'5000
’Evﬁ % i 372512
B o o wm A B 461600
M OB A M om & 153873
H o8B 2 & B 50000
= 2t 7112461
B - F W B 482000
F oM OR W A 72300
Reserve Rund 50,000
& at 604300
B & &t 7716761
2-4-7 {E¥EE
ERERTROMEHET 5.
18 [REELD
¥ Y
B &% B 2161750 29613
® R B 293053 4014
%‘W.E; il 239425 3280
th & & &f 2,694228] 369207
PR (105%) | 3349520 45881 (R T Y e v 275
&t Bt 10500 | SKZEDBiIfE Rs. 14./%0n
T E i | 93288| (Rs. 12.438)
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G9s 8 <

19 . H W B %5 W W sz YW T WW s YW St WW v WE
159 1] w
{1 19 % T HHWE
16 W % Ty R RE E o A
st = W 1 Fgdnn Z YT
9 2 b 1 BYH T WK
L o ¥ TR ) T UHBH
! ¥ Om oy VR R ot UWHS v WWIEN s WWRE T WM 1 uEs
_ 1 ww%$ 1 ﬁﬁ%@ 1 w&ma 1 mﬁﬁ@ 1 FFWaHE 1 w%aa
EHHYY BT 1 wﬁﬁw vONHHE

f

s WW e WY e WWH O w W@ e WY os ¥WWw o W v WW s WW

vom OE T
BT S SR ¥ £17)7,372 1 Wy T R
S £ b o7 1 YN TOWPsEE 0 W 1 WWIRe 0 BB T I
WY W T WSy T WWNT e WWIBSH S WMERY T WWEY L WWEm v WHWE s ITHYEE
1TOMWEE O MWESY 1 TN 1 IRUEN v WWERY 1 TS 1 TWIEE L IWEE 1 3BEK
[T | [ I 1 (- 1 1 ]
VR T RYT LIRS
T
— e
1 3 OM O
CEEEY 2 Q36 Y T S

W # Y Y g-¢p-2
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2-4-9 Dai.teri, Palade-ep i, ARG
%%} Darteri ~Paladeep i 1 4 5 kndREERE % TruckT i+ 22 4 51k, BH
%K%ﬁmm%&vowtcwtmmm%%.%%.%mmiﬁﬁﬁﬂ%%ﬁm%ﬁﬁﬁm
b, BINAICEARHY TR L e TN ND o 4 L E3 8 o E P88 /el i &
SLAAVDT, BT IC— [l Cost £t k, BT 2, v -5 -1 5y
7 DBFED CORAREMGERICHMEE, KoMELTREEZ VY, bv-35-04v FE
EMREOHEMAT, HICHVERICL ), MTEET 2T L0 LA, AL, BHREE, HFE
HHRE ORKYE —d, BEFOITERICL Y, ERETCEH LRV,
§ 1 Effsd
BB A | 14 5Kn
W Bk £ $e TRZT At
A% A Z2m (24')
& M A 144m (48")
FSw2 20ton #rvr-3-—
BEHDAZ 20, 4 FRIXDDREAAIDOTHLEH, H25nDF5y 2 v -
7 =%, FHEHEA40MTITARS K, BEETESER S,
§2 tsvoid
b2 &~ Bom &%6 M2.5m B 9740F
LD % 2000  HEER® 5 5Rn/lw
#4 % 11x20, 14Pr. 10%
Pu—-5— # &  20% (side pump)
£4 %  9x208, 14Pr. 8z

§ 3 FIE&E
(1 % % &
E 30060000 (Dairteri 2000000 Hooff1,000,000w)
B % 10000d (300R.74E EEHAL)
1 shift 24 b 5000d; (2shiftday)
2) 1&g

F#145EmThamt, £HMT29 0, 2d, LPHAERBEEDT7 7% 48
EF AL, BERICET HATRMIL,
14 5Knx 2+ 4 2Kn hr x 4 0 man/hr == 4 14min
R, s, &k, WA, #HE% 6min &4 5 & Cycle time i
d1d4min+ émin =4 20mn =7 hr L% 5,
—75-



A&FOEM, MG EATOBEET, Bk, KR 1BFHON TS,
HOT IR 1%, 1cycleTtHa0T20/ B/ HLthb. -
@ E & H '

5000t/%5 =+ 20t /85 = 250%

BWEE5%ELRLE

250-;-85% = 294%& L& Ao

(5. B9H 6 5 % AASEHEE L RECT I LE D Do )

(4@ mLbEER )

A X 4

HerpisHE 3%

A B B

P&t of 3 ,
2t 97720/ton (Rs. 13.03)

BEotrszz2~-btve-7-0HE, HSifFcovwcd, ESHELEGEHR LITEGR
BT, BROBANER, 45t00 DT ETHOADTERAVER Y,

2-4-10 &HEZEHH
Tomka mine B {F Float ore 100 FYiiEs@m ( ALFEECL 3 )

§1 & =
4 b‘ﬁﬂdﬂ&ﬂ?@%ﬁsyﬁ%ofc O, Tomka mine K (¥ Daiteri Wit ET 2

vloat orTesEf1 0 O FHAE THELTAH 3,
Tomka mine RFEEOCORFIVHBFTRHETI 0FECHENFRBAZTRADT,. 70
Ak Float MY bAEETIHELZ AT b0

§ 20 LEEHE ‘
& E R
FOE H = dn fif
B 700000 2550° 60%
(&) EMBHBHIT 27580 L, Sl 2 5H%s+2,
§3 B8 &
Float ore BT HLH 0, ANIKKL BERFEEL LGS 2,
§4 A &

AR L B Truck f{ABTHB4, Truck DHGAR B O MM E L S RA DT
S0mKs b & 28R L, BEMOMPLLE 2, Truck |CTaiEs haUFEH,
FAE T o Daitery @ conveyor o it 55 Ore Bin 2 K@i L T/ AT



CBEEE T Ao O 2Kni AR £ 5T B,
§ 5. rjyyéﬁ
L—B 2550, —51275H0EEICEDHESS,
Y2 HETHEE T 25 E TR L, AT 08By, LHA, HESC S
TRI I, OTe oycle i1 6 Db, SEIBOEREHFEE 3 004583 it

3004 + 16#% = 17cyclesshift w33,
SWLL Y2 B AT B LT T, 1 HIT OEBRIE
) 5, x 17 = 851
1275 + 8SH = 15(&)

S v /0BRPREXB0DLT2L1980EERLRETHL,
§6 #2 H #%
Fsvz {(198)

MO B &
#H =
L % B etc.
at 44635500008
I ABLRBEE O 40800008
€ &t 469,630,000
§7 & % R
—H%b R mL b
o2 A
A
=, € ofb
W % & & 4899159 19512
& & A 608177 8472
He, £ ofl 1uﬂm
W T KO | 585“ ;

Bk, $YoaERg conveyorz AT 20T, £ ORAEREET ATV %V X Dar-
teri B EIEDTTOhZNRTRECOMEERFLEBE0B@rban, AT
HPE LT 5B,

2-5 & B
Orissa g4 %o Main Point ik, HDalteT1 MEPHR T Z VA LEL bR LM
77—



FoEEES, PRERCETAEE TR, BAEAELEVET Y, EROHEAFEAL
@4 h40NBY, fiic, Sindrimmdl HoET oMM, WHks 0T, —ERE
pu kB o, BANCERRBEORNBESHSTAE, 25 FREQCERENZ LY
o, 4R 2 0 0 FELEG Or1ssa B ORVER T H 35, RRTREM100 <
15 0 FHBEOHEFZE LVEE .

AL, MiEEo NayagaralR ik, EXANLBLh2BHEEH L TH2OTHRZKL
HE%#K?ﬂﬂMW%ID%%&ﬁﬁﬁﬁmmme&%$&ﬁ&ﬁ§L.ﬁ¢ww%%
ra ¢ b Purunadihi { S Malangtoly Block KX e WAL ~NE tha B (FER
BE) . +nICKY, ERFORKE D & L bAMEHFHILER S BHS h, EROMES
HHETHD L, GEIETT 5. BXREFHRUOKDEREIMAE (4N P)/TK ThHa
2, RiC4 v FoBE&4M (SNP.)/TK & Rl T$ Palgdeep~Daiteriff 1 § 0 Ent
@:éooﬂ(mama&b.@%D%douﬂﬂw4)ﬂ<ﬂﬁﬁﬁ(&5o
SEHOEBREREEEL B orissa MoBERFEOERBENLHL LT LBWH, K
S B o s, Fh2, Hirakud Dem o FEHFBOMERORERE T TFEd,
K% BLONBHELEBLABOT, 4 ¥ FEREME, Bk, ChtERT2EELHLL
Hif, MkaXt, coBmALED, KPS » FHEICHEARSG N, BNTRNETHL,
B @EESIC L A6XEE, € oMM iickE ZBNESH2406d, FIMETHEH,
BWHBBRLACLTY, EHNOMALEESZT T4 5K ( Bs. 6$0000000) % A
D-E%&%Tétﬁﬁg

CRICKEE Rt BRI E 2 DR RlE, LEDRBL 6 08 FY B0 57, 574 03
7 REEE & B R OB AIC L DT L RETERT 5 2 £ KL THEBTA %A, Shovel
Maining ([CiA Tk, MEZRBHFEIHRTVCRAEDLD, HLREOEE LRI T LEE
pEBEVEELD, BUPRORUBBLOBALLIOT, CRTRMREECE EnbL
LAk EER S,

EhicHElEIcE IS vk Orissa Mining Corporationm @ Mr, S. K Qhose, Mr, K S
Ramchandram, Mr. 8. Patjoshi, Mr, H K Chatterjee. Mr. M Robertson, Mr.

N. K. Das, Mr.8.D gosh, Mining Dept, govt. of Qrissa o Dr. B D. Prusti, Mr.
B. K. Mchanty , Mr. N. K. Kar, Mr. Behara RURZOHEET 54 b hcghfilicxtl,
EkEBMEERT 2,
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(8) SEMEREIR : -1 Mil -

y : 413  (45%) 186
(RE) HEOZRERD L1 0 %O FHMEEA TR TR,

HINDCASTING OF STORM

THOE Hindoasting Technique - for Paradeepk {EH 3% M I > CEB SR
POHELLEBREREZRTLOCHS,

Fetch Area D W OE OB H ;A
I R m iR m

19209 5.5 168 2.0 0 0.6 1 SE
1930 o4 | 287 6.2 0 1.8 6 ESE
1934 9.7 2.9 7 6.5 0 191 S SW
1932 9 3 2.9 5 548 167 SE
1933 8.0 2.4 5 560 17 1 NE
1934 8.5 2.6 0 4.9 4 .50 NE
1935 6.8 2.0 7 2.7 0 0.8 2 SE
1936 76 2.3 2 590 119 ENE
1937 4.5 1357 3.3 0 100 S
1941 5.8 17 7 140 0.4 3 SE
1942 95 2.9 0 640 195 E
19453 35 107 220 0.6 7 NE
1944 70 2.1 3 700 2.1 3 ENE
1945 3.4 1.0 4 1.5 7 0.4 8 SW
1946 5.2 159 120 0.37 S
1947 54 1.7 1 157 0.4 8 SE
1948 1 4.1 4,30 880 2.6 8 SE
1949 9 1 2.7 8 430 131 SSW
1950 160 4.8 8 690 2.1 0 SE
1951 1 8.0 5590 {180 550 o
1952 2 5.0 701 8.5 3 2.6 0 SS8W
1953 120 3.6 6 510 155 NE
1954 162 495 6.3 0 192 SW
1955 195 595 600 183 SSW
1956 1 4.5 4.4 2 6.7 0 2.0 4 NE
1957 110 335 4.85 148 NE
1958 150 457 735 225 ENE
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ALL IND/IA SURVEY ROUTE

Farming Implement Team

/ ~ Fom 16, Nov. 1962
. ANy To 25. Dec. 1962
./ ,]\ 40 Days
/ ( /0,947 km

~

Route and Disfance
for
Survey Travel

New Delhi- Catcutta /440 km
Calcatla- Bhubaneswar 450

W Madras Otissa.  Drive 600

; Jungle Orive 495
S ,/ Bhubaneswar- madras 7280

Madras- Bombay, 1732

Bombay - Luckrpw-

Cglcutl‘a 2560

Calautla- Bhubaneswar 450

Other Minor Drive 50

Indication of Route :- CEYDQN Bhubaneswan- Qolcutta-

=====ssmsmes New Delhi /890

Torat 10.947 g,
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HoE & E

E—1-1 # &® B B

Orissa MEBUAFRFIMEEHRO—BRL L TH%+ B8R 2 L0l bAdaEs
WL BRRATHET 520 FRBBATEA LR EHET 22 L 2021
Tha,
SEHOBEARICHROEM M) EAOERBICE TV 2RAEBMETE 3 20 RL®
BRECRL2RD, BRANOBECARBLEEL LTHEL L0, TEAEOE
Orissa HICHBREETHTRBLTEEL TR (KR ID L5 L b L Wik h
ET AL ICEENEN e RERIANT 2L 2EMNL T2 DT HEB,

5-1-2 3 #& I I/

5-2

() BRI LB

(2) £ #BMLICET 3 Central Rice Research Institute nHa
(3) HFEHWRKBRE

M) HERBROFTEEMAFE

B MEHWROBHERE

(6) MEBIBAEETHOBRBEMNML O RHE

(n Orissa MNOEEMITIHKPRE

8 1 ¥ FEMICRTZEENILENRR

(9 BHFERT AT

B R o HRR

5—-2-1 #AxEoOBR

4 v FERBRAANT, PakistanitEZ 2+ O X223 B ETH O A2, DO
PREFOXG2BHODAILAMNELNLICEOAOT , 1 ¥ FERIFEEROELHER
D BRORELXTEFEO— 2L LTE I BTEHETORAKBDL TWES,

orissaMix4 ~ FORBRICHD , T 0E K>S nadras M & HICH M OREH
WL Hb, T &IOrissa Mz Mahanady,Brahmani,Bartarnl EFJHOERT 5
K=l A boT (MAP—1)kEOPLMEE LTV 2. S£FME LTEREADS O
& fED T\ B A DY & o R ik Table 1 @3 b T EHN, EEREMAOT? LA
bt DEAL R ROEDLETDERDT VD, DT OrIssaNOLIRORML 1

SRR T BOR T B T EICR Bo
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orissa M oLmRE 3 6,4 8 7 0 0 0 acres Hb, o5 bft#HRA D H 5B MR
it15125000acres T, BITEDH LA Ve 95 6 0.3 00 acres Hib,
He2%IKLEDTVAH, (1958—59HE-3rd 5-year plan)
4 Faeks LTREABCHRCIETA TV (MAP -2) OTRESZ LT i
S# 1 EMIC3EIRET AL EHFTE S, OTissafiICRVTIRARET EHEL L2
Ricr hIEEnEA Db, i EHEHRTE Nt Table-2 TR,
orissaMoZEE1AMB80F, 4~5AF101F, T7TARERBLLEIS FLia,
TREAREICL Db onKES S "~63 "THOT, 0B 1% 6~ 9 ADMHK
B2, 105 bRELR Ve brgEe, Ric1 184518803 » AlkeRes
ST P WSS V. Table—2 O} 2 EEMHEOEMA M S winter rice Tk
hLTh DETOLAL8 P ICEL, BEFTGOMPES 1% LULBFERL TV,
orissa M T2 TV 2R E & & FROKRTETERCHT 5KE & FRZNMEDD oKk
HTREEDT V2. 1 ¥ FEFRALBoEF B oAEOROREAEFLIHAL
EDHYOEEEN DTV 2, BAEPKBTTON 2 U LENERIFZHOICERTL ]
HOTVAL L REUREIE 52, MOBL R WEIIIIC/E2 Sumer rice OfEf mfts
fiam 1%t ¥aVvoREEICLEZ VT EICLTWinter rice & Autumn rice off
HEROLIVRET E¥RRICEDRL,
FIECOVTIE 1 955 — 5 6Eofjorissa e EmBio 17%1cY %5 24 HHacres
2EFC, BABFHER L DHEIRTVWRRTER VD, 1961 ~7 1EDMIKE
25 éFacTes HFPFLAMMWEI BT LR DTV B,

5-2-2 xEOFLERLOBERK

KBEGMEE broTHLI MR A2 FoKEROTELAEEZO>EVOT, KEANEL
KRETHRLTHAE DRV 2 THIHCHMPbnEEE b Ll bRV, X1¥
Filizid <, WabhoTiRIFELTVRVARDERRABERTWARENG V0T
MkZadTKERZEDY, ThhabkEd | (RICLAKARRULR ST ORE, T
A LHF L KB RHEN0ANEET 2 CHLL Y, AOBERE VO
THALGELERLZCRFOTKBIKOERIHN NI D, IHIARHRAEOE 0HE !
BOTV A, BAEELELTE, ERBOHELETHELFHALT TR L HEOLLEHVAT
BET, COBICHIRABET, LabenTHICTE 5 RGEVWKBEH bl 54
AMHBOPFALOE B LA LM, *ORABEOLVHARUSHBRTLEVR
T, BCADORBZKOFEHBLTHE. LABICHFERERAS (P ~ORKL
D5H20T, BEFKOALEHICRBEROKS HEVIDO T2 REICHD, MOBEMELL
THADDHZEDVHERVEOTE L TRENREVEROFIAE o
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Teble 1.* Area under principal crops and their contributioﬁ'to total
agricultural output, 1955-56

Crops Total cropped area Agricultural Cutput
(%) (%)
Rice 62.3 74.2
Wheat 0.1 0.1
Millets and other cereals 2.0 2.1
Pulses 7.8 6.8
0il seeds 3.4 1.9
Jute 0.7 1.5
Sugar-cane 0.4 2.0
Tobacco c.1 0.5
Cotton 0.2 0.03
Others 23.0 10.87
Total 100.0 100.0C

¥ Techno-economicel survey of Orissa.
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BEReOREIDTEAFAZVELECOTEHIE VA COELFARLVAEDS
WIDOBRBEEDOTWELERDR S,

ECDETHIRALTH2FREFEA o MBRERNEL CEHT 2 &1 0H ,
HEAERD D BADHED AT HBEH LSRR CERPFETRNDT, D0 FRHBICHKE
LiaHE, WoETADITR , 3 LDEBDEETH2C, BEOBIK RO BATS
20T, HLCTE2AIERBEL 2. FeBOTWLED BIEREEAST WO T MH
RETLRERDP I8 AREIBREI e BRE, BOMBRETHS 2 & A5H
ERPITELOZWEREZ D , RADHNEET 282 b o BRIC L EBRE R 2L
o BROBAKENZWAMBEOE- SR ICHABIRICEREL HEMbDO T bk &
SHHITTE 2 s, BRCEESED ¢3¢, KB2ARBRATEREOAD D&M A DD
DT—RBRIBREEVWALALZ N,

5-2-3 HAOHAKEE (agricultural implements )

FEAY PVCRT2HFLCAVCLOR TV ARE—OB AR THo CHER IS, BE, 3

3 h, BRICELZ CFAIHINT VWS, oTHBORBREEL Lt eBhE e+
L35 DThHb,
BBROEHE, A0 CHA#K Table3, 4 OrebhTthis, OrissaliNctaR
CEBLHHh TS tractor OFEMiA 14 95 THE~ HoBREE, chhbTtds,
LALFROAes R BRSBTS A TH b, Bombay (T 5 Voltas 2 B4 55
FrLOtto frame ¢ ZHNBFZRAZBEHRLRH L B tire Ok tiTe 2 Av-7c 4
CERMKX ( Riding Type) OBHBREFEM L T332, FRELTHBRLBE DR
TTHFEL TS,
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Table 3 .

Kind of implements

Name

; Use

Narrowed duckfoot plough
Wide duckfoot plough
Mould board plough

Spike tooth narrow
Wooden ladder

Cultivator

Ridging plough

Japenese weeder (Takakita)
Plannet junior hoe
Japanese paddy thresher
Duster and spreyer
Sugar-cane crusher

Bullock carts

Ist ploughing
Subsequent’ploﬁghingv
Ploughing, puddling

Paddling

Clod c¢rughing and levelling.
Cultivation after lst ploughing
Ridging for sugar cane-and potato
Paddy interculture 7

Row crops interculture, high lend
Threshing paddy

Pest control

Gur making

Hauling

Teble 4. Number of implements

Neme Qrty Remarks
Ploughs 613,340
Bullock cart 245,190 Excluding figures for 4 districts
Sugar-cane crusher 3.473 "
Trector 149 Departmental agency
Electric operated pump 290 " !
Diesel operated pump 356 "
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RATLEFTITHT 2 tractor oFFM £ 7R3,
() Takarada HEHHA ( canjam i )
ﬁ%ﬁmﬂmfﬁFmgmmmstmﬂ&%hfhén@%%@%ﬁ%Mﬁmﬁm
Krisna'piadhan( Cultaivator,Takarada and sorapanch,Dhobolpur) o4k
LiciERnH2 710, TOE 3 BRT 2,

@) Dry lahd ploughing

Land area 8 acres

Ploughing depth B=—=T"

Working hours 8 Hr/day

Expenditure
Fuel 10 g1s Rs 31.87
Petrol 0.50
Mobiloil 1.00
Pay of the driver 4.00
Wear and %tear charges 2.00

Total 39-37V

Per acre expenditure Rs 5.00 (say Rs 40.00)

(P) Wet land ploughing

Land ares 6 acres

Working hours 8 Hr/day

Expenditure
Foel 12 gls Rs  45.00
Petrol. 0.50
Mobiloil 2.00
Poy of driver Rs 4.50
Extra wage to remove 2.00

Broke from peddler

Total Rs 56,50

Per ecre expenditure Rs 9.42
-175-



(c) Threshing

Threshing of the produce of 3-1/2 acres of paddy crop

working hours per charge 3-1/2 hours.
Expenditure
Tuel 4 gall, Rs 12,75
Petrol 0.50
Mobiloil 1.00
Pay of driver 2.25
Wear and tear charges 1,50
Labour charges 8 labor!s 8.00
Cleaning and storing charges 36.00
Two labours 6.00
Total TRs 42.00

(@) Charges

Ploughing by country plough in dry condition.

Ploughing depth 3--3-1/2"
Kumber for ploughing 2/acre
Charge for ploughing (@ Rs 3.00) Rs. 6.00

Ploughing in wet condition
Number for ploughing B/acres
Charge for ploughing (@ Rs. 3.00) Rs. 9.00

Threshing in local method

Charge for cattle 5 ns Rs. 4.00
Charge for labour 1 ns Rs. 1.50
Cleaning of cattle 1l ns Rs. 2.00
Westage to cattle Rs. 1.00
Total Rs. 8.50
Condition:-
The produce of 0.60 acres of paddy 12 ns.
The produce of 0.60 acres of straw 5 ns.
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{2) Tractor threshing
CORBPTETMOBELT EAWMOCRTEKD AT, o Lk E tractor T
HEY , BLEAERETDTVE: 17 FORBEPEELLELP T WO TRERTEC
EWTEBOMERAELEZ W, Tractor 2 LA WHOBETHERE 1R, B34
Ry Hbteak HTHEPAAKEFK O, PRIBOBELEL Nk Lt bred TR

BLTwAREY ok

(8 Tiliki #¥E i34 (Bhan)nagar #i[X )

TZTHDTWA tractor i v HA (

bba

Table 4~1 Distribution of employment by industries

(1951, 1961 and 1971)

T—14)DdDTHhHs. COHBEFE Jun-
gle ODREZVIHNADIDOTHE, TOFLMOBFLIETOFHECHERGBOEE
¥0EDTWLATEEOBBILCRIBLAEATSLL. TOoREOREIRDED T

Category 1951 1961 1971
Agricultural and allied activities 44041 ,000 4 9954,,000 5,175,000
Factory industry 24,000 79,000 175,000
Non-factory industry 385,000 430,000 525,000
Mining 40,000 82,000 277,000
Power Neg. 6,000 38,000
Construction 49,000 199,000 350,000
Tertiary 1,076,000 1,030,000 1,700,000

Total 5,615,000 6,780,000 8,240,000

# Techno-economical survey of Orissa.
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Information sheet on tractor cultivation at Tiliki

in Bhanjnegar Pancheyat Samiti

Total area under trector cultivation Ac. 150.00

Details of crops grown

1) Paddy a) Early Ac. 20.00
b) Medium 40,00
¢) Late 30.00

2) Area under rabi crop

a) Horse gram 13.00
b) Mustard 2.00
c) Beans 1.00
d) Mwmg 24.00
e) Gingelly ‘ 5.00
f) Regi 5.00
3} Vegetables
2) Tometo 1.00
b) Brinjel 1.00
¢) Pumpkin . 1.00
d) Chilli 2.00
4) Orchard Total 150.00
Working conditions
Average working hours of tractor per day 6.00 Hr.
Total number of day tractor worked 15 days

Year of operation (new purchase) During khariff 1962
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5-3  m¥oBRL
5-35-1 BiRLonEE

12 ¥ DRMBFICREMIMPIICIES © L 55, L b ORT 0 S MAH%IC T8
TahWnied, REOKT 2RI ¥ L HARELATESKATLES LET YR
BAKTROFDEBELENC LR 2. RO THERERT TR 2 £ T ERMICKES
NEZOEAOTREAEROMFICIE LT ORMICHBH T L. L 2K
BIFICH S A ORk% BEEITAZ BRI THI0OEALAZWOT, 203 084D
HBP2RBELCRELDFL2 LN TEL LG, BRELASN T HERHOM AR R
DM~ DEBEHTHEL 2 o 2 OLAMEDOYURIC & b K te— B0 2 0k i ih
D PEEHP) 4 W sugarcane, tabaco, ground-nuts, oil-seeds ZEHfEH I A
2T EREDORRICR , MBETPCEBFEORBEFb T A bR 2 2 O TRRER
BHENERD. CORZAROBATLIH -, REOHALED D, T LTAKEEDE
#L, BRERETENE L THLCPHLETWAEREBRILT 2 2 v BEMoOBIRICH &
MEfED T , 47 Cost Ot OfEH 5 W25 HES L OWIH Central Rice Research
Institute TSHBI LTV B,
BREOBBARBEXOTAOCLETHLAC LR LTEOFED Tha s, LEEL: 0N
BHORRC L 2 BB EHHOBP L LBERETBRIELCHBNOTRE2H S SEOKX
FERBICEZ DTV S, BERAEE 2B ESG s 0Thic 2L BeeoTw
AWML 2L, T 0FRHHARER TR LB ERDE DO ETE %8
ENLZBTHBH, OrissafigBhifitttoRa 2 FEThs27, &, 0 hoEhe
BOBEENTL220FREMALELTS , PHARBKESN TR TWEHTHD T
Orissa MK 2 LT ER AR LWREZ T 23 0L E4 bh, + OB AR
DRECETOFE~RRI 0, s TRERAFTCEWED EBDND Tabled- 1124
EHHNCEHIARCOWTI 0FRNERELHNTER 1 0 BB THLAETHS
#, ZORCLI AT D20 ERHCHKARMAOERTRH25 0 FAYMNT S 0K
BEMARZ 113 FALLZICT YRV L5,

Orissa MiEt/F & LTEL T2 BRI EIIC: 2dREE 1 00 34m1dlion acre
HEKBEHEIRHEC LOoTEERBELERCABEIRTETLRTLI 9L LTWEE
EHomBbND, TOEEL Table 5 TR .
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5—3-2° ﬂ-’i%ﬁibﬁ{tl’cﬂﬂ?& Central Rice Research Institute of%

7 '“,cuttaci_{ T2 bientral Rice Researoh Tostitute X194 7EM05K

Eﬁﬁ@wmmwéﬁmﬁb.mwiﬁwf$&owtk9.%@&%Wﬁmf1%2
fEd second all India Rice research workers conference mEngineering
EFIc vy T, obf_.servatlons on mechanization of paddy cultivation at
the Central Rice Research Institute, cuttack z zMH®Y & C CRRI®
M. M. L. Taneja {c ¥ 2 TREMN % T TWva o CHRT idcentral rice research
institute DE@"}
CRRI ik 155 acres DM OBBERDTH Y, + ORMELEHERMME £
TIPTS5 COREDBWHESEOM, HFRCMT 20EOMELHRE LT
BRAOET RN LAKRE ST, &hdUHA L ED X BE OFEERICOVT,
FEBTV B EOFEMCOVTHHBEN 2 LT THEASERI hite &,
& DHEICE AR E BT 5T EOBiRe, BICHECEEICS . bR L HA o
TLEBEERTVARV. LAL, *OBMICOWTE1 9 6 0 fEic Kharagpur T Hn
hfe Agricultural BEngineering SymposiumicDr. Richraria X fidl
4 " Mechanising the padding of Rice Lands " KFiRIhTv 2,

5-3~3 RSt iEET s keI ELF

4¥ FIeRhy 2 BEBROTAGREOMRICSH D, to—2o0FEL LTARESR
BALT2C LA L DHIFORT VD, BIECOWTE AR EFEMROKBEBENZEI
TWT, KELEAFNECRMERZ Ws—E0l o 2 g, Koz ¢ BEEHO
BRICHEBHEOB IR L ATV nhbb P e 2BERIMERDE DE(
Vo Lad Orissa Xt @B+ 254 W TtEH 2 hfin 0N TRHITRETRETH2
LR LW THELTOADHAEO S 6 ~5 0 PH o tractor 2HAITNRTVS
A, € OREKE Tractor Kb & b & VLT 5 BHCHED n b 0T, RAHIZ
IRE D4 > FOKATEHECE G, EoTkAR tractor L HHICHES 2B ICE
KBOERILRETHLPEIOLMICHF 2 FEHFD L CHEBHIEDICVHTFICD
b, it » FOERBRADI VA% 5% { KRl tractor oz Ef4cd oE o
2 AT E R RN AR VL LR R AL LR DRSS AR AT
ERR%ZBEDT, ZEEEHMEZBEVHDERES LT V2, oT4 » FEHOBRILR
BT RALEMI LW 1 ORMGEL, THAUBONNKBT IR RELLIZLEHE 2D
Gff, RicgRoOBRICODCTOAER BV O TR CHEbhTdChhE VT L TE
3D ET s, ML DHVEEFEHEH, ChbORFLRIEHBETZIOL
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LT 7 PHR oS ARFEL BN TS, EVAFALHBINT VBB A
wmﬁﬁﬁﬁaﬂ%a&ﬂmﬁbbhr%@@ﬁmﬁﬁimﬁgbnattm&ota
EThortBbhze
5-3-4 HBEPROFEELIBA
1) & B
4y Fole b EicsiEo tractor REEBRARD AhbRTWE 2, BliZ 2
&,xﬁm&%oiﬂﬁ§<rﬁm%mcaoﬁﬁoﬁmﬁﬁ%ﬂ%oﬁﬁmﬁmtb@
NERER N EEOERRLEIEDR TR W, ( Table 4 2R ) L4 L Sambalpur
#X Chak 11 HER H 5 AFABEomodel E3gaH FRAUH S AR, T OBORY
A% AnTESE Bt ToCRATREERBR L AL TREAREEFATWE, &4
%Kﬁﬁ%ﬁkfhﬁ%%#ﬁf&ét&K%OTMT%EASﬂ%ﬁﬁﬁQ&HhKQ
e LTOMRRESTIR N, Chd ORBRAERFES TR ELEFOMNITIELTR
53 DThEHD, RINOAEAXEL 2BREOMBEO IO THhEHAOTFRERALL
EHETER., COEBERRFILZALICAEH, HE , T o MR EFESRILS
2zELBbnnd, OTissaRFE LTRBERESEOFCAHDI BT NEIDTHE
LESYREEEL L OTAEBEACOEIRYFEO TR & TM2TRENERL B
%, Tableé FOrissalabRANLD O THEFOPE - MERABFHE T
RTdothad,

Table 4. Number of farms and total acreage land area wigse

: .
Lend aree Number of farms| % | Total acreage (acres) %

Less than 2 acres 835,901 29.5 835,901 5.8
2---4 acres 1,138,554 40.0 3,415,663 23.7
H--=9 acres 564,130 19.8 3,948,910 27.4
10---19 acres 220,650 7.8 3,199,482 22.2
Above 20 acres 82,000 2.9 3,012,125 20.9

Total 2,839,720  |100 14,412,081 00

Table 6 ®9 L 2acTes T ORMMABE( 3 0% )R I BRAZEVEL
THEDIKT7 CHDBREFFOTL L MEHEEE 1377 700 0acres (CFL, &
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RRALHHBERD 94 PEZLDTHEID , TARBEBILI hBEoRRit, &
ERKEDDOHRDHD 5. RLOMBEROEN LRV 0RLSFEBOBH6 0D NS 2
~ 9 acres MOLWHEETCHBIRCEE T2, #oT, CoPABBBRISE
PBREOLOTHNEERZBEERALC &2 TE 5, ML koz L Orissa ALY
DT LTHLH, CORZBPREMBOMTIKCRAT haHidithso T, BFe
DIDORLINIDT, R{ILDABFEEZ LBERZLZWREXRZIOTHL LR
bihtd,e
2) B A

LBROBRICS » VORBRIFENOLWABREC, B4 2lBLtENTEL DR 20
acres MEREHEROTWIBRAABOBE T, ToMoBRRIWIFKT ¥in,
EoT, TRLFPRICHWELELE L B SROMMIBETHE 5, RES » FiCik
Panchayat system » ZE 5 BFEHHARAGOBR BRI Do THNEEONEICLDT

WHoT, COBBRORNEHEI LT LERTELONS,
Panchayat oAl LT ROBLE IO TH2. HILHERCE—HICEOTWERT

& waA, K{k5 0 0% ( Households) T 1#% ( Village ) #HBLTE b, &
DHAENELT 1 0402 L AP DFPanchayat LEEFhTn5, 2 T1Panchayat
WHAES 00 0 RERFBLTWAZ LKz b, Bltz DPanchayat #1 0% &k
h D% Block L EW, XBlock Difi4g{kniZila parishad & EWIBXFTEH#RR

( District cabinet ) KB{LTwa. & ORI FEBRO D O T HEKENC I BUE
ORBHEHLL L BbN3, T oFPanchayt ICid R+ BHEMAE ( cooperative)
WELTWIEEDORTRE, Bl , ENOMAS oL R rRANKORTHT I —HE
B, T, EMOMAREGORET T2t wo. BB Lt TtERIhLS, &
MREHIED Ho OEFMBE 1 0 ExRER 2D Twa, L3000 RS(#H2275M)
DPRETEHA X1 0FABOYPSEI 0 0RS BihbhAEELE W, Orissa o
CEhdRERA L ERERORERIKRDED TH2, ( Table 7 )

B—DkHh & —EHIKPEREF H 21 3E« PPFICLOTHHE S L Bbh 25—
K53 ERHlAH2 & LT EMIRIER 1acTefh 130~200 RS €3 Al
1HlE LTS5 acres NMENPELELL LEMPNEZE50~1000RS thaadr
H3000Re NIEMEHAOTHEIOORS AT LA FFHETER W, 100 0RSD
Byt LT100RS A5 &3 HHEDLWERBDbIL S, 2 NHEWIPH4ERE cost
NETHHERHMORIETEA TS RZTLHEPE Y LTFRERWERTET 2 oh
Tvie TORRLRITIZLIMBUEOP REBEH L service HABHBTH2 9,
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MPable 7. Ratio of outley (Overhead charges, labour charges, expenses

for fertilizers, etc.) to produce unit value:

(Government Farm Derres) 7

Name of crop Cost per acres (Rs) | Value of production (Rs) Profit (Rs)

—
Paddy 228 280 52
Maize 240 300 60
Groundnut i 276 300 24
Sugarcane ‘ 1,200 1,280 80
Jute | 270 450 180
Vegetables 324 ! 500 176
Potato 648 ‘ 800 152

5-3—5 HERROBHERE

(1) BERE M
BRICBRATROARTHRROHREDITS DI ETELRTRLUOBHELTEAT
B ERDL, FRICELBRERN4 0% EB 11 3 FHEEICHETS 2~ 4 acres
AR T RADD N THAC EFRI1GEHETHE, CORDHLRETOEF tractor
AES LR 2, TOLEL HOEHT N T WAL TEAREORRUAE O LF
£ L ki) tractor AT ARBIZNWRTFLEEZDTWE,
FoTHE A LB BRE LTS HRCE & » £ BX O Walking tractor #
WBLE D, MENFTELEWAEWEANT LS 3 PR OMerry tiller ARHEA
T2 5 LABIFETCLERORYCEI ST H LW NTH L.
LA LERNEETHANARIC 1 ENBREFET , KNBWIINHER TE TR 2~30
ORIER bR, REOEFCREAERELEFKEC %2 0 TRBROFEHLIC
MNWAREC R BN TIBBRRENL NEHAZ(E S, TORERYEDLD 3 PRAPED
3O EOYN PR LEHAL LTEABI T v, MHOEWERE LTR MR
TR EHE 2 NER2 O TABUACH B ZLOH bR IBBTE { THEDE V.
T BN AE L LT 4 B B I B THUC B L 2GR IRIESR S E L D b A
BIRE EOThD BAPECE—~HRE N ERAS WE EBER L WEE I R

-184-



Bo MBNERYEVECEDTI MBS H B ThEUBHENT & Thbo TEHH
BEEI R T TR T %2, %45 B ET CUBEERCES , 0 Wik
RHELETOHLFELLEREOBAER S "HOARARUER L TWUEBRGML
TEIBRCNBFENDELNMRENEZICET LTV N THABTIRERNE 2 EHE
BEDOTn5, COREBHEFNRIYO( DEATTTREMAEATH 5, £ b B
HE Ttractor 2 VLW TW ADKRBEESNENRGLET, IPRTRIENE
RicEc e £ bk \n,
ZNREBEEEA G OTissalfF & LTRRAES » FT—BELh T HRSHAR
BETRHN 7 ~ 8 IPEH 5 At nfbn a6 R T orissa Mo fgiibic &
HEDLWERSHEBEHLALNEEL SIS, % hiC | Sambalpur i Chakli &k
HaAFAFEEOmodel BPTIFHOARLEESTWERP 2 FFTHLz L3 45EHN
BREAZECAACHFEL TR NLEEbR B,
(2) BT 2 ER
@ Over loadphibltownT
—RACED THRKBREBRENE CRAWA, bLATNFTOMBROENATE
WAaTCeNTEBHIAESRTWE, LALW L EFRDOADTE , TNMREY
NFHITWHEIUEOHBRR TEZ VWL, T EBBESCRBESNERL T3
T2, TEhve ZNLH ZENEHAATEI RO AL FEESIRET 2, ©
DEEOHBICU B2 HETHLIBABIEEDI2ORAEAENL 2 NEALHHARET
¥2BE, THPEWHA , RUIH2B8TH2. CoRZERRO>I (B
engine R —HOFTHFK ALY , BEXFV EWBR KB BEAREE» A0
LA D, THNBREFEI OLBECEZ hiBRLLBRORE 2T T ALK
Y aFEE LD TR EHCRBBEERZE-H 2 LAWERKHEST 240 Enbsnuy
BTHAD, HEEBEIEDTWEI EIHEHHT2MANZILWARKESFTHS
2o, COEBELEPTLEAPDEREROROTWAT LML TRILELBD
(I
O #go BMdE
R ICEROBEI D Z2H(E , ABRENCHEREZ SBEENTHL 0, LSBT
2L NOFHRELERZNT, BROMEIRFICBELLTL (HRR S 2, L
LAY FTREFEHTHL2LBEIH25, BEHNERLPLBE2TIHETIWH I I v,
—ENTR , ~EBOME , —ENTEOFTHLERBMEET s L BRBENEKT £
e ¢, HERENFEE 2 ABALLLILERELALTHE. BROINTK
DNTWAMREABRRICHATIBRACT W, BRATE RS L LR TR
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BREOFFL2ESHOTIEEARTREBELERA L V.
(¢ WERRBICHT5EH
4y FORBREFRBICLL PG IRCHAEI R T TR LAZ W, FHEGER
EBHAS . HiHEA "ALOBEEEATED TR N, REA KDL D THF NG
25 HICHBREOHOMNREE T LABCHLEROMT2EROWAETE Tha,
FNLERTHEBN AL NI THHRIRENRAFBELP EWAMIKED W
ZNTHLTELELAIBEETEWC L, B L UCEEmROHBBEEL 35~ 4.5 Rfin
BHETLBERIELLAbN AR LT BLEEDL L L ERTNE TH2,
@ ‘AKX 2BFEHROER
AEER2EEHETEE NTHEHLBROBEESSHFCRKARA LBEES Ko
EEKAbAWI SBRABRRESCTNEThs. XPHEFEN LD, chain R LR
HRAKCENRENRICLEZS THEZ DR Ve
&) HBAFEOHEREK
orissa N+ HREHEAOEFENE . DRYOFTEFWO T, HENEREDZW
LML LT WEECT LR, HEBENRZ2HE , BRTAOENE T,
(3 Engine M[HE
iv FotfEbhTwhaRKEERtractor @y F#h  diesel engine A TWHT,
ChASECRIARSLATEHD , Z0flpump NHNICE diesel engine HEbNT
nWade CHERBEOEEEMRWE :AELZTHTgasoline engine I b Efiwa
BEBETHHE, HBOEI T WELABRILWENRIBEHN—DCEDTWE. T
Nz Eir kB Riding tractor NiFF Tl D THa 5, AEOWalking tracte
NPA P FE LEHT dresel engine FRATAODBLVHE S HIRBRCREEE
+ 5
OrissaMcflis Walking tractor ¢ engine ot BROBHH S diesel
engine kMo N THB L ZHIELHF E , L D diesel engine TR TH LK
EnhETSELHEDHLINTERBAKRAREEL MY 2 CEL> Tdiesel engin-
ft% & zasoline ( RIXEM) engineffx L+ h#h 10 0 &P ofiocBFE Lo
NEBEFICEREDTW D, WFhit LT % Walking tractor fi LwnHRA A
S5NTFTZLTIRNARINVERICLEDURKFTRS INTHEING , TELEN
BLALTRESDAWEES C L3k 0r, diesel engineT § iz b+ oe e
NHBAEETEL T L EZ ENHRE DA D THH T ELBE D0
o fiengine f & WEOBBE T RTHATEAZ DR TR N T, HEGEFHOEN
Y PELTRAEARBLAZDTWS, COABETERT ALLO—FEE LTaRHEL
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BEBIC T hTwb 2, EEREMIFB( 20T, ##ERINT VAV LiLOrissa

MR EREERE LTHEO L WEHR s Tarcher BHEALRIL: W2 0T, +OF

REFRFELTHEOATEMARMEE TIHALABWMICHNTOR & 2T ER

FrfiAehdzoz\diesel engineEA+2 L b 1 ERERERE TR H2 2 v,
L& Lo hikbalance O THa50MEARKEZIT2TAL TR { THEDLRE

Wt H B

5 -4 SRR oBEEILEE
5-4—1 EBrEMZROKE
orissafliidi4 » VICEWTIHMBOF(NTVEMNTHD, SEBROBEEICY

DTHRATEAESEMIIHRAFAELZ VLS TH o,
CoYIZRRCHPCTHREBMETEES 00 050 BECHELT 2 2BICK, T
WABBICY AHLALIHKY, HRBROBELLTEA D, BExEoTEELICAD
TvhAidThidz b v,
LR OZTEALRRETEETICEOTE, MIARKEAGESERNIL2THS
TRIANEZ DRV, LAaLffic 0B IKov T B4 BRE RGN TE
BRBRICL O THEEENIZE LI R840 d 5. + ORRIBE T ETERS TIEE
DEEEDICECO S B2 HRICET 2N 0 TR RET 2008 TH 2
7, BRETFBRAERENSFE LR RBETHLoTIRBT 2L 2 0EA
DTREL RV,

EEEMACE1BER—GS0008CE2TVAH, BERBIHEAREZLL00D
50T, RWMREPAPTHIRETRLELIZL TEE LA TEREAD A Ve £D k,
IR oAREE LT, BALFPROMBOTEA2MEATROIZLEERLE
bhBOTELZNHPBCERFICRILOMIOTE 5 THEHERE LIiEonmitk:
ERXTELEBERDH S,
i, SRERMES 00 0AL S VOEERRICHLTREEARETELIAYARE
o Caloutla, Mabras HRPAL T NA2IHEABRRAKRFETEZ LS LA, B
ERBOLKRIHNOELTIRLORME A CHcAZLRFEHET (P2T( A
LBDbhB, Orissa Mo r — A BT R ICTEAD, THOITHTEEDCEF
THCT B4 CLENRBIIRBZ ETHLE Licvie X LYRCYD>TEEN=
A PHRECEBRICTEADBMHBOET LEL AL LR .
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5-4-12
{n

&ML THROIFR

orissa MpEichivd 2 &£ B/ mMIT T ( Metal working industry ) «34e

WL MR ETREERToCS D TELRERbRT ik, BAICHT 285y
&féaﬁwy<r?ﬁﬁ&ﬁ@&kracef&socmc&ﬁ%m@#gwﬁml
%mﬁﬁﬁ<,ﬁﬁiﬁﬁ@&&%ﬁmﬁﬁ%m%ﬁf&aﬁ.@Wﬁiﬁ%mﬁ&a
%m&w%ﬁmm,Eﬁﬂéﬁmtb%§&&$u%&Eﬁ%ﬁﬁmﬂfﬁﬁ&ﬂu&
bR N, RUOBREALEE 2O TRBRARCEEOZ e T 0 LB fx
HELTWT,ENEERSSEM DR D , BEGKEIBEAHER, ThHTHEA
BB TACLATERA WAL, HATLER2R2 PREATHBLZ TR
Z\nhe SAENTWEKY D4 ¥ FERAOEOEMIC 202 2B~ ITO2THAS , &
o TEARIDH L ABHCEAFICHD THUATE, HREERLUAGREEL
BAEBDRUOPBRMEROTWE,

c AR E AN Orissa MpRICH 2 T HRTEHRYHIMI IR, HL (BRI L3
BEBRAEICENEBEDTICE bhERELD , BIBT WML A HBRSF S Rils
RO R(EENS DT 2 THELBRAZLATE A IO, REWEZERLR
Er A LETER V. LALBEARRELLSNFOrIssa {RNRRIL S 0Th
ok b hil, BEBMREEC DD ZhD NEFTRCFERD T b s YN ERE
AERWET L Bo +OBELREREHG , SRTbRAMNERRO ERLRENHR
FEATEOT, LTOBRRTLICERY ( Interchangeability ) 2i% (Ti%
b, BHEATHICRCOBEEEFREETLTW RS —23 % (, *0IH
DT NE S NN—D—DEONTERAEHETREL NN TETHELELTE |
ELEOBAMGBLABRES, TNHRTERGTRAT I LROETDHE ERL
Boe FOREDTICNONTIHOBEEINTHIEBTLIAZTHE 0D, Brlk
EREBL , BAREALDNEEOTWEATED , DEABRMERBRL , ZWHX
BOGEAEHELBETHCLFTELRAMPCAhE T« DEEICHFET Y bRE
ChBTHDH, TOELCAE NI EEFERICOUFTWETHSH L, HFE
FEAlCBAELAWELEA R SCATHENGHERGANS C ENTE BHER
BICHDTHD9. BAEWwoT CAHATHEc ExABT LR, TEBEN
R OB NEF RS BRCEFEOB N T c &k b, B 0dia a ozt
ELbcR 2 LHICHNICMETRARBLEELTY (HRICR 3 LT 5o Oriss
MATRATI BRI TROMY THhoo

1. Cuttack Industrial Estates

2. National Foundry
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{2)

(@)

(0

Hirakud Work-shop
Multipurpose Industry ( Khuntuni )
Kalinga Tube (o,

S

Titaghur Paper Mills go. Ltd.
REFEETHATEAPRE LA, 5—FEChb N THRES KIK RO/ O BEE
ITHREHRELBANTIBE 22 THAIRERBICHEHE 5D, B WEEWTRET N
IO ARBICE2RADSEHE S p e WAL, HREETHORMOHE K% BR
TR EERET Z 5% W,
E, LEOIHIMALT EhZGEoTwart T Ln, ABENRBEHOC & T
HHENTZ ZICRERL % o
17 FPENCe T 2 EBMNT THo%kR
HEIH OB
CALBBTA2IHOBRBAHERL , 20 ITRTEHORI LA ABH 2N LETNE
BICER2OTH LS, TEL T NOEHSTDEAFICRR I 20RETS 2 & #81
BELTYRLZTNEEZD RV, 41 v FOEROERE KT MICHRAL AR, &4
KR LA BB IHAHOC, choGOEREELLHT VA E 2 TEL D
BFC, 0D BLTWwARET L EMDA. TNLOTHIRINLT 2200 type ThH
b, TOVEOE , HELRBLTHABRLERLT 2L P22 B E Lo
HEELZWTEFZLTH D, OV oG 5 LFHET 2 BB ALY 23 0F
(TR EH LW FEUEEOTHEL , S FAHBEONMTHI ot 2w 2

TTEFELTw B,
HAEBREEEL TwETH
CAERBLAIENS b, ZnCategory KABLORTEIHTHD,
_Name of Qompany Production
goodearth Mfg Co. Eicher Diesel Tractor
Standard Motor Product India Passenger car
Hindustan Motors Passenger car

CHONTHEIWTRDHE L BB L TRIEENERAT TEEL TWD, SHEEH
TEELT IS oTR, EPCHLE T Knock down NETHALTERTRMEY
TAKITTHEH , REICEEMTRMEHIEL THITEETE 5 BH BT T® (.,
OB HEOREAREE LD TR0 THOEA maker NPBNHE (T SO
TWIF B, e LEEBKRTRETS Kb ViRHOEERIOFHAEERBRYL b
L Bewnk s ZBRE, TOBRETHALT D ST 0B HEANEO THITED
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TR H 5 Edkbhan, ELFOHEARE LTE, ball bearing -+ BAMLG OkL

R A & ( Purchase parts ) MAMGATHHEMEOA S ATHORTHSL, Thbo

AHEVFRITRESHTEFZRRAEAED TS, Lio 5 bHIH maker 24

WA oA b & B % BEIC B T b B A goodearth Ak £HL (A e
3 LEfF T tractor &FE 300 0{3@&;?7531 xR CTAEMAT LI PT VD,

(© K-> ZzpBbTI>LE

CAERELATE® Y b ®category KA 5 $ o Kirloskar Mo &7ic>

A BTEOSHTHE.

Karloskar Electric Co.
Kirloskar Machinetool Co.
Kirloskarvadi Pump CoO.
¥irloskar 0il Engine Co.
¥irloskar Poneumatic CO.

tnbna&Hd bearing F OfIEEE HTRAUMAZIEA EFHBBREHEO TV 2,
£ 7% L ScowTikMachinet ol ¢ pump oK ICHEWIE I H2OTEDTY
bEOTWV2E, ChEODTHRPROFICES 2ENEEEI DI LY, REOETHELET
4BREoABHLHEO Machinetool B E < EBDTWT RS
EOMTHI HoC AT 20TCRINALLETDIREZBNERDEZS T IS OT
WitAIDRERS, ThODIBRIUREAHRBEEDTE DA » POEERLRWITHY
oTwEZEERY.
d) HFHRmaker ~OEND LAk

Ball bearing. 0il seal. clutch-lining, tire, B OBLAER, HEOH
R (F4 %72 FER) SHHRnaker§ S THELZNEPIOTRVWOT, £ATHOD
#Hffmaker KWEXLTHELEEH, WFhomakeTd & hEESDAE VWLBLIKEYX
LT3 3T CAFTER VG, OT—EFEHT L HTEXLLELZRBCLRZBELAT
Tt ARAETFRE T ILERL S,

5-4-3 EEfROEDE

orissa ORI Oorissa MR ERE2Z L L TBIRAHEEEL L LK
DEEhERD,
(1) HEEHTE

OrissaBUff LT ZEY b TREgHo2 0L ERBRBCHEELEHAL TV 5,
B M oW 7 ~8IPHRH O ABSEERSR 1R

FtF@ Engine 2 Diesel £ HPT 25 EE 0 test T LALTHEBIA

Ggasoline engine L3 amd &NV,
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@

)

{0
4’

0 FARGKEBEEEETL L, BMRESL Fher .,

© #o AMEERESHA (& trarler ) oV, Ko THE, KRS
BAEMEEEC R NBFoKBL2ELC L,

@ HFEMERE LT, I, Bt , HE, B8, Bixr, PHKRE, trailer
BEAELONTVE D, MBERCOVTRMNEF LTS 22T+ 2,

(2 MhrFEEHAEE
LEBHEZ T FERN T ETHERIA TV 20T, 2 0BBECOWTEEIHDT
WhD, Orissa M TAELHAT 2 STl s B+ BES 2 LEX D
ADTTHRERAICEL D 2B/ CHBEERRET

1 wWEER
BrE SR A 3 set (91 set TH)
HEABRAET  FHERELSBA (5 trailer)
A B EH 1set TFMEL 2set T AV TEHLest 279,
8 0] Orissa Tfis RO BEBELAORR
E2RRE
HLRABRA Y 20 0 set ERASHANK
HEBEAET ST REAETCRELABEEEAFROBEL T3 ¥4 D,
R 100 set =¥ diesel
Ey I 100 set TEEFEMIE gasoline engine
HEBEEM# Orissa i tHMBtest 975,
g B aBECHBrEFLATHN S,
b.Diesel engine L A X ik Gasoline engine o FEHHE R IR
HLo#E4E~5,
HER okl
F1RRBEAR 9 &
HEBROFFERFMICRE T %0
B R
it -1 1
#®ogt W OE 2
Operater 2
I fFE % WA 2
B H MR 2
9
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(33) HMBELUARKR2EEZD2TVEORREEN 22 TTLNRE226H
BEBET T 22D THE.
o Fo2wABER
BREICARCODVWTHARTE bR S,
~ BROAFHFBEEEROABRS
BB OAFHE 4 v FroAETRC2T 50
ABRRICHES BARRERR 41> FRARA
(2) REOAENFERCERMRSCOVCTEAEELLLETFOITELEER
T3,
8 RBOWE
& P OIEH
HE TR O , SR 04REIC D s BARRG WX BRRE WEIT O 2 EORR
35 rRERBEFOEREBEFAFEOEMICL DRD 5.
O HEHE
EWRYT 5.
) H=EEHE
KRB TEGNHREY , ApWEHER foreman #FTFE%T 5 FRHEET L5,
BEg4 > rRloABET S,
@ =FEFAE
war, TRSHE, TIERmEE , AREAEY, AR, 8, SE% Il sl
RASEORDHEE1 0 L5565 EMEVELARCHEL. ERMMR102RL L, F
BESEHZ 04 foreman EHFTHRERNR LT 5, B4~ FUAHEET 2.
(@ SEEBRER
@ & =
EEROBEICO VTR Orissa MBUFHTHELZ A .
O EE¥E(FEE)

THESBERMICHT THBEI L2, FEBOBEI T 1ECT2ARIIDER( TS
Mk, A VCAFTE2RINERVIAOHEICL hEAIREMDREE T 5.

b
i

‘I iy i ;
; B [ ! 1 | 2 3 4 5
I
i

|
1,000/{ 2000 3000 4000{ 5000

—

£$i§%2}5{
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service WL ERIC1 5 %S bkictazt,
(D) BB oTREEEEL % v

{0 HEELoZEH
HEficowT d EREEER L ERS BIChr TH#nE 5 BEChH VT Rk LEE
TRMfiFT 0L+ b, (Table 8 )ik LIEALAEME ORMAKE I E 08
WEIEE L L EOMAKE e REKIToMrhase 2 F6R 22 L 1%L 25En -
beaF, SEDOTRCHODTREOARELR VT L LT 5,

Table g Deleton Plan

153 F& 1 2 3 4 5

B = F (%) 10 30 50 80 100_,41

iRV B k| &8 =2, @B |\ @ =®2| B =
i i, BE, »B ~ B E B =®2iE® ®E|@A E
T ¥, AR - - B-#i#@E =& E,
g | HEE, FERMT - - - B E|&H E
| FF| Bngine P - - gﬁﬁﬂﬁléﬁﬁ|
e, R e R - S

@ HHEHR
W #H &
1) EZEALE 1 BEoWPICH VTR Knock down o THITBTED ,
LT EEE 1 oG- HEoRE IR L TRERMEA ( LiERicre
BRETEO LTERLRICEHEZATE T &,
i) BAERBCRCTREHBHA LT 5.
i) F2EMHUEEAMT T BRAUACHIBELHALERMLOXNRICE
ZWREEN (B, ], 8ifh, 7T OBTHAT S,
@ RE®R&
i) Engine 51, 2, 33RMABGA
H4W 2WEHHEORBTHZTEZVTHA
ESH SRSEEL
i) Bearing, Brake lining, Clatch lining, chain, 01l seal, 43k
&, pump, tire DT A Y FVEIRTAFTE 2 AERETL CHELE
ﬁtwt&ﬁakFﬁ&@&ﬁm#zaﬁ@&&rac&o
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O &mEHE - R S
l)ﬁﬁ%m%ﬂmﬁﬁmtvﬁﬁ,ﬁﬁﬁﬁﬁqgé%pﬁﬁﬁ%id47F@

PRTERETE %o
i) RS, EBEUH , HSESH, AAEN eBREA L T.
il & EH T EMHEAL T 5. .

& & &
DA BREOERCEICS 5 BRETLT Table 9 OBETHEML , FERMEOL

ERBICERAMAD LD 53 DET B ( OEREMFPERT . XE 4 REOEH
DiENC i Engine BT ROFRE H (L)
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Table. ? _. ~ Installation.plan

B %

S

2

4

R R4 EE

1000

2000

3000

4000

5000

]

H

O P M)

B

e
T
p—_

M. %W

0 (iBh)

O (iBfm)

A I -

O (&)

ﬁﬁl EE: 75"5'

O (&)

0 (iEm)

¥ & I fF #

Lathe, Freis,
Drill, Shaper,
Grinder, etc

O (:8Mn)

£ $#i Drill

0 (:8m)

O O# B’
&E)‘lﬁ: 2@ FreiS:
ALY , &ff Grindey

ach , <D ,F 40D
Buff,Fine bore,
| etc

HEish: , Spline broy

O { 8#n)

rress,Shear,Roll
Hammer,Gas equip
ment

O (iEm)

Engine BMHIIEH

0

H OB E R M

0

Mono rail

0 (3EM)

0 (sB4m)

| % # Crane

0

O (Bfn)

E i

0 (BHn)

O (&)

-
F=)

OB

(T\I,%,}@m raily
E, Fork 1ift4s

0 (i8Hm)

O (iEm)

O O W

Q{(~—3%)

0 (Bm)

0 (3850)

(%ﬁ % I-E)
o WO R M

O {iEhm)

C (8Hm)

0 (iEm)

BAERE®M
(HERELSH ()

O (&)

0 (EMm)

!
O (:Bhn) | O (&8Hm)

BB " W

o (sEm) | o (Em)] o (sam)

0 (Em)

R I

0 (Em) |

0 {Bin)

i
{ 1 shift

M2, ABPYITR VT ER 2 shaft

8 Hr )

2 BioBAREIEEEFPCLBRLIIOET S,
3 HSREERMCRTESRHBOEMNITE En s,
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4 AT eSO 5 biesk , Freis ,Upright drill ,Shaper g#iiliszicha
4 FEIER#EDA LS.
5 @ I It
FE Ny, HApEs , WAL, AT, kT, SoLInHRMUALRR
+aEEIcE b4 FATEES 5.
6 R
AZxabRitT 2 EHHEEo2 b oEHNERE AFEMNORZRL VW » FITHES,
o4y rERERO BERBIEETOHRKICHAL T » FRITHET 2.
[EaEHERE 4 v VHITREST %0
7. HERES
4 VEIERBICL 2. 1 FEBIKZVWI ORI I SITL 5,
BEORREA— P &ITL 5o
8. Training
Training Center % &FHEDEEAOIMEITS.
9. i service
MEARLHBhEEKE service BB LETH B0, IR T service
DRSO THAEED group FRET A LT B, FiBAY service Hiflco
TR0 Categoly (T b,
(7] MREAETHERREMBOSKE
BREETHLERT2HMME , OT1sSaBFHLRET AT LR ADTVEH,
hECYSOTH TFTRENEATELRITEL R W, Cuttack ¢ Burla %flicEoTH
FoOMEEMAZ T L ET 5
@ &% B W =
RUWOHE 2o NHEBHEZOTWEIHRTHB L Lo
EEAHRCBRLED , BV lR BRI HTICH D FRRAZ K L&Y
PHFRICE EERFER 2D DRV HEOFERE 2500 EELT BT 3.
(0 FBEREOBER
BEFRARIUEATVWIHELA5HT Lo
R FERCBG 5EOBREP T o
service MEEE X (TLA2ENFSE A L,
© BWhHttHEMrEL BT L,
PR OIFPHFKEL R CHENENFES KT 50 FRICHMNI - H5ER MRl
NENHEBRENENT, TOME~NEHRBEN LT T L0 ELENHB. HE
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CmnmmﬂEmEﬁHHHMmdemrSMMmJﬁb&%éhfh%ﬁ.tﬂﬁiw
ARRABRENSWEFEINBZNT, Cuttack MR %4 5 SBEIC LN AR E 2R
HAHGLENRSHA, Burla i3 Hirakud Power Station W TLERE PN,

@ KENEZThOZWFHELLHEC Lo

Orissa D&M H T YILAZCBBICEZDTHRD. = OR% BN & & 5 2k R
CRFLNL LKETHD BNk BFANFRBDY , BHEHBKOSEhAL2 0T, 945
AHTIHKORNTIE L b RNE T hb,

) FEHOAMEEIHNLsFr 208 &,

Cuttack MEXRAE ZTHARA L TETVIADL , BNEHA BT OHICERIRE b
HBEYRIBEAERIAT T 2AI V2, COBRME T, BEXABRICL ) 4
Efim B e nsdbs, Burla HE G KTIEA R AOT y Biflc R H s %
EHRENRTwD, HEEBL L T2 ADERT s 8TH2,

(f) HEHFOELR

mmMMKMEQ%@%H,ﬁLTEﬁWKE@%T%%EHEWT.%%%%#ﬁb
PFVERIFHTHD, EELHETTA2 LS HRE IS CHETSS EICER T BT
B0 Burla #HEXOERGFEMCEBCH AN CECLFTVES ST TH S,
® IHRIrBm
BEocée®sTtHhidBurla BRICTHBr 22 AT 2,
0 ITERILAOHEEM
CTRRHFEL iz, PR ICIBEBRS G2 8L 8% L, TAL
RIBICHO T LERET B o h BROEZ oMo THRMERLEN T 2 3 HE
BTh s,
@ & ERWE
BEEWER O BREOAETT 2 HWHARNMFRIERCRILS S LB 5, SEERBO
e HKITD VT AT T Central Rice Research Institute oz #@8adoT ,
+, BH, 8, FRAE, SO OoWTRLEASYREZAEATHRTE D
BRMARER LD TAMETEORRSEDLON T WIS, ThRBETbRTWEEHE
RENBELADIOTHL, ARTHRILL 28B4, B, #M4%4 ( Transplanting)
BRE, I, LA EnEHT ENRIKTNERLCOWIHREL , s v ib R
BTr 2MEEHEET o HETEIAECHETCSL S, BCBOBE & ki ek
RREFICHR T EEE2ZWRIC T E 22 LR A BB ECHREL I bbb AR
DRRTHD. TAOEMERERTE THL 5, TOHBHBROTRWEE, BF0F
BT WM EREFIRULULETCH 2, IbAEBRBROEERE14£BIC1.000
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L, S EENBEEL00 0 BSDLLTYW ET B L, BERORICRT 2 REt#n
FROBICHSEBORICERFIT15000EL % 5.

ER BIERERE - At
EAER 1,000 1,000
24K 2,000 3000
H34ER 5000 4000
Fa4ER 4,000 10000
HSERXR 5000 15000

5% Y 5EHKE, ChEGOBEIMRICHRLTEDREZ EICEBZ 0T, RES
Panchayat ICEE3I hTw3 Village Level Worker nPCRETIRVWERE (%
AHFRNHLNT , BROEEHRBICELDTT RO NEFEIRBL TH (LEHS
B, BREETEEWOTERZEEL BRAhEBEFE 22 Ed I rBE2RY +3
(E D, AEFOREHFBWBA CABEHBOBHT R LHHE O HEAES BT has
2, COREHEALLC L1E, LBEBRELEITATICLLCRENT, BHTEHER
S BRERETLADOESEIHRET LR ULELL L THE, LRBRETE
HE RS REE T EE TS T ETHMARS ¢ RFOLS B HBI L LE2S
Bo
© IREEHNE
THEBREFELOWTE , EEOED FORATLN LAY BEETELEIOBETHH
FAZEICEDTWALDT, B CKEBT L ERR WD, TACRBT 2 THAIED
HELHCLICEDTVAEDT , 4 ¥ FORETHLTWE WRkZHEZEOBHILE
Thb, NENCBRHI WA RERTFERTERATAOT, TOMBLZH UITLAR
MABCONT S FRLTY O 9 HEHD 2,0
© T B

TRILSWT A HEMERBRL AREHECEZABERELCARTHEET D2, COI
WU TRABHEENOKIC La0T , BRTHT T2 ARRIALE» 52l iy
% percent €+ ¥Z\ie ROTIARARYSTREROLLBEHEATHD 5 LEF
HaH, OrissaMESOPICEOMAELNEHFRILBEERBbhinl , IiOAL
B THRICABEENE DI FA5ERDE, LarsKBEFORIHTLEHMES?
DERERI L LR TEARWERIHRALALZ L BDRZOT, TOTHTHATH
L9 TARTOITHELY THELAREL B WE LT o £ O BHITE TIHAIT 13
ining center #HGBRAZGLTCCCHMT AR ELRZ L TR TTOT S

~198-



n

BB A 4,

Orissa s%dte, Sambalpun District @ 5% Indo-Japanese

Demonstration Farm g-ouwg

Hirakud Dam ®3if{ ¢ Sambalpun HiOMAIC Chakli =5 8EHbD , HEA
BARERTOTHBEREL TV, TOHRBIE , DHFLHEL Lt AXOBHE
Wi B ALK ZDTWLIDTHL, ZOBBEET 10acres b, BXK
RNBIEL BIEOEEILE thema & LTI hTWwa, TOBREBBERAREZNWAD
EVHERRBERES THO s, Hirakud Dam okic & 2 MlE#ATb s RiIc2 D
THHEDOHHFTHREMENRTEBRCE DR, 2Z L OKEMacre % b 8 a
C—DHRELELOLRZDT, PMEOA2ZETORE LI O TEREELLANLEAVED
FThi, COKOHEFHEICL hEPOBBFC LI BEARDTWER, 2OBE TR
WHBEOBE 21 —T, ERNE 81— Thr, CORBTRATEEL LTHE
PEAEIRED T B REEI@ERLFEEGELEHEH , WERL AD , £HY
CHLOT2HFHL LRI T L THS, &7 ( Winter Rice ) g+ AKEME3 &,
PrE1I10HTAHNARTESRICE S, TOHEBED1 9 6 2EKWOERE1~ v
SEHEROS HICELARFH L L PEARILOASRBELCRTEFICHAL TH 24,
COEBARCOREHA BB THTAORBREPLELTAAZSMHE (4L
LN A EFE1OBRATHD , COAOHICHL 5 ICRERTHEEERT
NABZEARE20BEBEELLNR, T DL CHOTWAIERHMOH R MEA»EF
AUELTHBR A (BMLAC L EEIDOREABEHL L THT S EHnTELLEE Y
SR CDBBOBEDORELONWTHEMEONE KHEZWAL, 2T THEAT R T
WARBBARCOWTHBROBHZVWERTE(C LB TEADTHET BN L ED B
AEBRUNOH 4 BFEF N T RRETF O I EOMFENRIZ 2 LPOTH
G, BxnPlLAEEMBFROF LI THLE YT, BROBEFICHAOARZKL
Hliko CTHEINLDAL DEZEINT , ChOoDA* OBFDIKBREOHEELTRL

e,

8 & B B ® 2 K|
O M B K
B g x| °TF
A H A R K

WERE

@ Mo ThaiBROLH, BARBIKRES
0 zhboRiEEokEXcEyro2kh
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WAL, MR, FMAE, TOEEATLh i, "BEOERE
© zhboEefnsoBeTHEGIC VA, BLE VY DM
WAL, B, FEREH, FHEORE, THEORS
@ FARACKRBAPERELCOWT
| HEELBbLhzdodfh
i BEIERRG & ORICRELD TSR
i kzEE, FRcoVWTOHE
€ HMBRROHKICoWT
EDAR EOREOMBTHNEEARENIR O &
whg, WA, FREN, @R (re-)
FHhOREE (K, ME)
() BBEXRICHT2EENER

(1 o ThAMRAOAN, BANEAE S

A O & i) N & #H & | #
mez r 52 £ — T-18&(18IP) ¥ 2 K.K K
#h = B ¥K.M. B200(2R) s7x4% KK | K
¥ - 7 - K. A-— 650 ( 4P) z#2 XK.K | K
R EOE R Feg—TEYFIvE | %% KK | X
A y s#2 K.K
-3 Mo F-5-# BTAOFAY | 282 KK
Bohom B u g 7Y 8§ YK.K
¥ = b T i) 79§ vK.K
A o®m BB G £ A | TYPIvKK
AT s g # A # N 793 vK.K
A D EH B 7Y 3IvKK
2 B BKER# L wv=-K.K
*EBRD R kR KK
E B K & & i K KK
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Bay

BR oL & A & i
i) * _ﬂ £ % K.K 1
Wmhr vz -~ i+ # K.K 1
i DL a4 B & KK 2
Wk 730 £ H K.K 2
A7y I - HAEHK K K 1
5 h H = & J KK 10
BB LH &= d K.X © 5
wAhAREE # & b kK.K 5
FIIKE gz = dk KK 3
Hopkm B m ik XK.K 3
% m AT B & 4 XX 4
il SR 1
b b IR 1
Diesel engine 2

4P

Gasolene engine 2

PR 4P
Kelosene engine 2z

SWPEU 4P

Motor
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{2)

ZhoofBr FofeRic®roksh

B R &

it} B2v

BT XA F

i A3 3 e

A &

U tractar

Tiller

g how & @

B mist,dus—
ter

HAXHEH

H#R
A TR B

ZHAT—18

(Zacz)
KMB 200

R

o N
Uy —

FXUHH

HEHET-38

Ty

Ty

Himmitcacresk
LCtrailernc b 2 Mg
2

BifE 1 020TeS % g% 2
B, {4810 acresy
leveErhTASKT 3,

BT 4FICBIEZ K 2

agcres

HWE O foBBEE
BEy , ZOPHHEX
FORIGE R

TR D BB bR Rk
HE T

#1530 a0res, H—p7 54
DRFEETERT 5 HRE
Ok 1 3%

AN RO E R 10

acres

%mﬁﬁw%m%%m@
%%@%ﬂﬁ%%%&&

AT DR OB BrEHEIC
|

/NI D FR O 55 BB B
it i

HA D H mAPS BRI LA

#E 7R 128~
148

7R128~8 RA1A
demonstration
e

7A158~25H

G
S AR

118~3H4
11H848~5H

9A20B~10A
8R

FEeYAPI—vg
v A

11 ~ 128

8 A s~
10 A4y

6 HFE~
7448
9 B~124

?A~10R

8R~10R8

$HA~12A

[iEi: A 2) -t
EHAEThnz

bl

4

ﬂ

1
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AR & | D B %2 B = {55 FE 390 B &

SHBHEBHE! v>r~-RX | HEXRB[1 cacresHofi | 108~12A8 ]

EEBHRBAB R F R | ASAEHROBWORR 10B~118] #
R BER ICEA

oh Cutter |JbfBK. K | SR OB EY 11A

A B BB hHERER | PR IEm S 7B~8A %

vertical purr’p#ﬁrK. K 7K$E®%ﬂﬁ%®é?§if’fg§ 10A &

B #% pump | FHK. K ¥ " &

sprinkler| BAEHUKR. KHRE , MIECHK 104 i

® M & FAfEH 1 pacres 108~128]| =

Rear car e £ p

ANh— BE # 4 ”

B EOBBRETEA EEE OREH I Demonstration % LTReT\v5b,
ChRBAORBRIALTNE, Bk, 2bZ WBORR DT #ERS LT
e

(3} cnboﬂﬂﬂtM#wﬁéfﬁvm<b#ibﬂﬁi&b%ﬁumﬁo
SETURBICHTERL TR ARBREBALEHENTER L THAL. L
LY A O MOoRE , i@ 0N, ~EEOREEROREEAS , Rk 3
e BRERXGEASHEADP LCRTELOFHEERT 2L L H Dk,
Thzfl¥+ s L ROMY TH2,
@ # = B f#
i) M# tractor (22T —18)
LM oftic—firno5acresTt LA tht 3~ 4KERMT TV EEH
% pit € et 8% tractor WAAME 2 A H Lo trL HHEH 2 ¥ x KM.B.
2 0 03K AATREENCEHA h 5o '
) #( Tiller attachmentH W HHR )
LPMBoBEEL TRl AR L TR EBERL T, BEREEFEY
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|
SR VRBICE 2. BERZBREHATHAREALI TR Bbh o, dliky

HWohaibF TR THELZ V.
® 5T E B A i
|) MG (27 #2457 —5—KA —650(4P)0attachment )
HP RS JEE AV RE BB R AMIC AT KTk, & T S Plastic g
DrDEENE HEFREI bD k., Plastic &3 L LEBREICL B i)
WEES, ChidERYMFOL B V-EBTHL EHEEI NS,
i) EhkETHBRER
RS OWORERRICRHEETHL, HLHROPVROLLFHE
+ 2, ENKBPHBREROMHANES BUEEESEA THBEZD TER
BENBED B
B Eom ¢ B ¢ ik o AT EREERHOXIE , ARRANED THHECHE
XhTRb, HICHER( 7+ %K. M. B 200(2R)} ), ¥~5—-(K. A-650
(41P) ) BOTUEs, Bh nist , ADEEN , ANHPE ( FfTh A REEnf)
SHEEE (v < K. K) , ANKBERHEER, Vertical pump( BEK K )
B&pump ( FEK. K) SRAKHSR(ERT L, SEONURRFEREDO AL
TV D, KM tractor & , —HKOHENDLS5acresH ETHABEORMEL
TR EABETCHIEL CAREH TR EFLELBbhE, X, EABP LA
WHEAEERAHMEE DS,
@ FAIXDHHERBIKoWT
() HEELBPh230
BEGHALTVHIEXRKK OWARN OB R TR THS.
B BREEHBELORICERLD A
T Rtiks, EEBEDTEF LB bR L,
© XKzIAERCOVWTORR
KE2ALERMIBEEL . HRBLRTAKXDAPRBRBECFAETTOI
4 FPOAZICHT 5 EERIN G,
L HEAECEROBENRS . HICH -1 754 FREOTRBA LW LB
Twb, BEERLEMICL, BENEZ2RIST LTI AX—2FHROBBRTESLE
CroT, *DEORBREECEDOTELANDLELT , ML BEROME
ERDTHE. TOAALLTS , FRAAKEES L WIIHRBASLETH .,

LI TR L TV B AT , BHEBE LA TR IR % B LA L R
Tivb,
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{5)

BRAOHKICo T
EDBRAG EDOBEDOHR TONI EARELRE S /e

& - 5 " " . i
B B # &
500~1000R B 8 O# — s , Eﬂégg%i’clb
~ s 10~20 e
Mok R s acres | BRES WA
FEMHMA —&
BB & P T HHE
1UDU~300R% z0~50acres | BERL.LEL
= ; Bbhxa
Lo BB A !
KEWWBK 522~ | 100 acres i
5000Rs L KEAHAHE T
TEE | Lmomma—x HLEBROA | i

(6) HBBAXERICHTLEENEEE
7y 1V (SABEPLE LSS ) TR 2 SERMto—BNE s

T2 VIR 2 B EBRIEOEL FERFICRT AT L R BE A B2 b h

bo MILARDBEE , HEEROmM EL2ED , FHAFN2FAALCE¥OSEE
BELON, R ABEOREZWNE GO, BEABBEMHAL T BENCE
BEORZBMCHB AL OOBBASBAT V2L BbR D, LalL4 ¥ FOEE,
RICHHROGREL LTI RICHEL LE S LR HinE T, BRYAIK I DT
WK RRHA N LML BEOSEICHT LS ERLT VR Ve 2 DA DBIRS
BALZBE , BHBRFE, TOHICEMRAS AL ZVOTEE VHELE
Thaf@d Hs,
TCT, BROF AT RRREEN , FURERGOREAE 5 LT
YBBEZD Tk, BHEMICE T, FIPORBHHOG LICL 2L , A3E
HIEM oM EC L 2 FBORNKICELPIL THBAABAIHZThIE 2D A
Boe Ll , Cofalehbt hEEAMEE LZVCTHMALE L ASLFES
WO IFHICL FTH B,

® MBAOHfERMETERTHL L

SEZRETHEOEMBEHRLBLMALRE, BALHFECRET 22 L2
CBRFEHECHEI RT3, FEHBELFHRA EMNESFTET , B 2 a5
HERICELS, AZ DT AR ICHERT RS, M THERKORZBREL TR,
ERFThRy 7 CBEALTHEA0, E5LTLRREBRTERTHLZ L
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PUBBETH B, BEDHEZRYMBEFAIVEEDRZ, * ¥ ¥ ¥ THBVI0
IDAABIREFCT: , BRTEREE EFRTEBS
O HEFEBOLEENRD D, :
5~10 acres OﬁEhtB#iitﬁiﬂﬂfrﬁbﬁiﬂ’cv%ﬁ, Es LT dyBAT
ARG OBEME . TOBREKELE LTHRENALCBRAEGSEOITTROICHA
ha, - ‘
) Afterservice OBEME
AR ROT—EHET2 &, +OBEBIE. BEENERIBRLAERLR,
fAI+ELOHEBUS, HETHRZBALTAZ{TRZLEZVHEIH S, T
REBROERICRIBIRTET L TH 2B,
B ARSI 5 g oy
ZOBCOWTREEBLE LTHBUFL B4V BY2 FETRBRERICHT 3
HEamrEHPREERISL T HE TS5, OB YEE L Tt
BB TCHE,
® AEEMOBE
HETREBRIFECEL, FHICDL 02T 1 foot MBOM T S TIEA
T2, BROSALHICEBEORBBLARLORYH L% 5.
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b RER 2
_ B ERMLICBIT 2 Central Rice Research Institute opEiE
1 TEOEE. ,

C ORI B A MO Wheel type & Tractor #5 test CHWG R BERICHED 2 o
%@&_Madras TAToliClawler tractor ic & 2 test AT Ho o DBWNTT 9
5 44:’.%016.1@91- Tractor maker o 1#HHLMEH© MhoOREAECenter TEHRZT>
B, TORABAI N BROWalking tractor §HExBMERL Ao F LEXH
REMBBCONT Y best 2HORABRE BREBONEDb Do 195 6~5 74
CFergusonth AR MAKAO L OB BB LEACEDL , BLWERE R0 20T,
SMEMTIHFAL LT 28HWAREFRRETFo 2o
B Ok 3 0~ 3 5IPOWheel type diesel tractor 2 &ICHKEL LT3 -
furrow mould board plou 14, Tiller 24, offset disc harrow 4 %, paddy
disc BATTOWS 28% & hOU THDRk. FIMEAERE LT OXIE 1 J#HE ( primary
tillage) REDEDAEGCEE4HDOLAKK L hMould board plou,offset
disc harrow, Rz Tiller 2wt CHF 2%,

MHEPRIEKEEFEDO 1R, 2RBHEL , HRICRT 28 B0+ 5 A% Rk BES(
paddling) o ZHAICKMT h 5,
{2} Rk F ( Power units )

KHEREHIC tractor 2HATHT LB LT nE D, tractor @Fd &
BIERICHED hie § 0 THOT | BA BBERO I ICL DB LA OTHE. £DT
CRTKEILRG 2 tractor FRICHET s LT OMBERE bl Tk < SHRE
KRELTR (NENMFEFRIhTtni,

o Tractor DOFEEHMH EE ( Ground clearance )

LR THOT WS tractor o k& 1 23 "ThEH, LORAKL D EFIC
12~ 14" UWTBELEHB N, ZOPBMARO~ 7 OREBH3 o L KeRI
DEDTHEDTAF7PHAPEELEFENECH» L LA HRZ (TN T WD, BT O
ankcase PZEHE , REHBE Starter motor KETKBADTHRAZ & HDko
EoTHkoboihb L¥ %< 35 L3#IC Crank—case PERBBCKNADTHRE
WRLDO» b L seal i+ 2 ENSs, i EEHIKCOWT Ik Massy-Fergusons #o
Shr: D. H. Haines {21 95 94 1. C. A. R OMEASOEFLARIEERS,

( Agricultural Engineering Sub-commitiee of the Rice Committee of

I.C. A.R. ) sE#istoch vk BmH{efE tractor OREMH L5 (Ground clearance)

HPCES 15 ~18 " gpBThsLBNTNE, '
oM 0 Ho e RS
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. Clutch &

Clutch M EFssr ArBETHo T, TOME CL tch relesse bearingn
FEAIKY &+ ¢ GEsEn bh, \WWob Clutch i , Relesse leverisXiUbearing
REA L RITE b READRE, Bearing & LTk Seal type AW HNTWVS DT L
OEEEEMERCILES(IOTEHEV. ’ )

o Brake 3

Brake Ioi#EE+oB~oKkeROBALH CHEMARB LI ELLEZL0
<32 maker & LTd VAN OBKFEE test Lad, WwPFhiBHEFNE Rz
BARESOTHWEW, Cnd THEE2EKBEEEOKRLEI lining ORMAH L ETOT
ek, BOECHAKEAEREFS & & Kk Brake EBELSETEIL , KEFREOK DRE,
THMAG TEEAREFICIFERATZIOLLTWAOT, koMoMERES %
(R D EBBTBRAITAI R ABRICE D, M/S. Massy Fergusons @ Mr, Halnes
PMIC I fiF Brake ZEHEBFICRE L AR tBRAThE LEEoMERIRRTE 2%
B +EDTETHD.

o Rear wheel studs and nuis

D3 ORERBOIDOTEBRERLTWA(TH, ®2ATHNL, THE, T

WMARRBI LN LSS THEEELLNIDOTERBKFThIHXBEIhELEDbR S,
8) HREABR

KHEFEEMAE LTH Disc type O3 DHREFRH THAET NERALTHTTWEH,
Disc B bearing OEEAEX LWORKAT, L REBRGELTHETAFS
BEOHFMETHD, Lol , ZoOMEAEO bearing 2L ZRIC LT HELH
DrHIC T RIFEEZIL LS,

FofTiller © Rotavatorit Dn % test BT Hhad, TAHETNERET LY
BREDTWE N,
T Tyt bearing BoRAkEL X (2 e /LT A4, BToLLHfAYRITL
H%Ewn,
EEROBBRL DLW TRKBAERCE L TR BAMSERETZ W,
(4) EMBA ( Machinery on the farm)
HHE RS BAMSOBA L LT, BB ( Threshing ) , 335} ( haulage ) , BH#l
( transplanting )2 B@SE LAd OBHIRBIRTWESR, T XFEIHETE AR
BREZDTWEW, TOAEFOEAEE ( direct seeding ) OfE s SAHET
HRETFT, TOERKOWTH T AREOERMTHE W,
WA ( Harvester ) «AMM ( Reaper ) oWt 3WEL ok, REHEL LTA
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Wi Australia flp Hedder typeod d o o— L p & Riadokd , ReEnihl
ﬂﬁﬁ&hfhﬁb-%#hkhbfhf,lhﬂ@ﬁ&é&#ﬂto—ﬁﬂmﬁﬁ,¥
&%mtmoﬁm(ﬂmmmgMmﬂmuﬁﬁf&otaﬂbmboaﬁoﬂﬁboﬁ
@ﬁﬂﬁﬁ&ﬁﬁik%hfﬁﬁ@—ombﬁahfhaﬁﬁﬂﬁ@%%ﬁdﬁfﬂ%%
BERENEWT L HEOTWS,
) RO HHEOEM

HWMRAR TR DO TWwATractor ( power units ) EEBRAC O W To A BReEtE
DHEF T TIRT .

FE#hEm ( power units )

B O HRE104ELL, 1 0EMEE 0 B M2,

R ARDIF F6FELBAMEDESCHIT S,

i mda 3 » MR R FIF

HERERBE, +0f
LPIEFICH B tractor nigs

i PN i 11,040 RS
1141 A 1104 RS
7 ¥ 33112 RS
B m R 5 9350 RS
A () 50 BS
= 2t 157862 (=% 1580 RS/4E)

% # A ( Implements )
3 —Furrow 10" M. B. Plough

i A ffi¥E 1,99908 RS
# 15 4
{1t # 13327 RS
F T 5997 RS
& & 19324 BRS/4E
LEOREHFALHAFTORED T3 tractor ( power unibs ) 20 TIFD CHEM

RESL L BRH]% b cost £ L &Ryt hthTable1 K& Table 2 [CRE A Cna,
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Table 1, Year wise details ¢f total working costs. -

(average) for Power units

(Tractor No, 1 and No. 2)

Annual Fixed Cost Operational | -
Year usage per hour charge/Hr(Rs) |- Total (Rs)
(Hr) (Rs) ]
1957--59 703 2.24 4.,07- 6.31
1959--60 4L67.50 3.75 7.40 11.15
1860--61 675 2.34 5.57 7.91
1961--62 732 2.17 6.88 9.55
overall 8.23
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TAKAN 66°EEE 05°87¢ | 2L'TT 666 uarre IT°0 90°¢2 291961
e TT £4°9EE 00°TTE | L2°€T 674 9£-¢ SC°€ e T9-096T
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(1H) | aH/3s02 {3Tun xenod) TB30] | aTedoy | POXTJ
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‘¢ 9TqBL

- 211 -






..~ Report of C.R.R.I.
SECOND ALL INDIA RTCE RESEARCH WORKEES CONPERTNCE
S : 7 Sepfember, 1962,
Erlgiﬁeeriné - Ttem I‘Wo. 1
Observatioﬁs on mechanisation of paddy cultivation at the
Central Rice Research Institute, Cuttack.
By
M. L. Taneja
Central Rice Research Institute, Cuttack.
Abstract

This paper gives a review of the observations made at the Cenitral Rice
Research Institute, Cuttack on the basis of its experience in the regular use
of mechanised equipment under normal working conditions during the past five
years.

The térﬁ mechanisation used in this paper refers to the application of
power machines and as such other investigations carried out on improved hand
tools and bullock drawn implements have not been included.

Central Rice Research Institute has a farm area of 155 acres under
regular culiivation. Lans preparation work under dry and wet lands in most
of the areas has been mechanised. This paper gives information regarding the
normal field work carried cut on the féim.

Performance of equipment and the problems encountered under wet land
conditions have been discussed.

It éontains a brief review of the observations on méchanisation of trans-

Planting and harvesting of paddy crop.
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Deteils of the working costs have been included in the statements and
the bais on which these have been worked out are also given.

As this peper is intended to give informetion based on actual working
experience, other topics such as the merits and demerits of mechanisation
and the relative performance of & wide range of power units have not been
discussed.

Centrel Rice Research Institute at Cuttack has been one of the foremost
to attempt mechanisation of paddy cultivation in this country since its in-
ception in 1947.

In the earlier stages when application of mechanised power under wet
land conditions was not considered feasible & beginning was made to use the
tractor for post harvest cultivation. The initial attempis %o use‘different
wheel type itractors in wet lands did not however prove successful.

The first successful attempt of work in wet lands was demonstrated in
Madras Stete by utilizing the crawler tractor for wet land puddling. Sub-
sequently one of the firms dealing in crawler tractors demonstrated ips use
this Institute in 1954 and alse &t other important centres in the rice grow-
ing areas. In the meanwhile some of the Japanese walking tractors also gave
encouraging performsnce of their trials at various places.

In 1955, M/S. Harry Furguson Litd. who had earlier demonstrated wet land
puddling operastions to the delegates of Internationel Rice Commission meeting
in Tokyo, offered to place one of their qachines with allied equipment for fielt
trisls at this Institute. HNecessary facilities were provided to the firm to
carry out further investigations in improving the performence of their equip-

ment which was put to regular field work in 1956-57.

As the resulis achieved were encouraging, the Institute procured two
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tractors of its own which were put tc use in 1957-58 and 1958-59 working sea-
sons respectively.

Since the need for detailed investigation in this country has been em-
phasized quite often by the Rice Commitiee of Indian Council of Agricultural
Research and the Internationsl Rice Commission of the F.A.0. sustematic re-
cords regarding the performance of mechanised equipment have been maintained
at the Institute during the last five years. Necessary informaiion on the
subject has been provided from time to time to the State Governments, manu-
facturers and io the Institutions abroazd who have indicated their interest
in the subject. -

A paper on "Mechanising the Puddling of Rice Lands" was presented by
Dr. Richharia at the Agricultural Engineering symposium heid at Kharagpur
in 1960. 1In this paper the general merits end demerits of mechanisation and

comparative costs of wet land puddling by tractors and bullock power were

discussed.

The present paper is an attempt to provide further information about the
subject on the basis of experience we had et this Institute while carrying
out the normal works at this Institute during the past five years.

Back ground information:

The Institute has a farm ares of about 170 acres out of which 155 acres
ire under regular cultivation. Most of this area is under field experiments
carried out an different aspecss of rice production by various research divi-
sions. The entire erea is laid out in blocks which are divided and sub-
divaded in regular size plots, sub-plots and experimental strips. BExcept for
2 small percentage of the area covered by experimental strips and sub-plots of

lgass than 5 cents, plot sizes vary from 10 - 50 cents with the meximum num-

‘er of plots between 20 - 40 cents sizes.
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The entire work of land preparation except for a small percentage of
erea in small experimental plots of less than 10 cents is carried out with
mechanised equipment consisting of two wheel type 30-35 H.P. Diesel tractors
with mounted implement viz., one 3-furrow Mould board plough, two tillers,
one offset Disc harrow and two paddy Disc harrows.

The normal field work carried out consisis of Primary Tillage during
the post harvested period either by a Mould board plough or by an offset Disc
harrow or a Tiller depending upon the soil moisture conditions and subsequent
crop grown. In aréas where & second crop of paddy is grown the fields are
directly prepared under wet land conditions. Areaé where paddy is followed by
other crops like Mung, wheat or Cotton fields are prepared either by discing
or Tilling. Rest of the area is ploughed and secondary coperations carried oui
just before seeding time of the green manure seed. Areas that were grown with
a second crop are elso ploughed and worked before the area is put under green
mamure crop. Incorporation of the green manuring crop and puddling operations
in wet land conditions begin in the second week of July and continue till the
end of August. The actual period varies according to the availability of watex

Problems and performance of mechanised egquipment:

It may therefore be observed that normal field work carried but at the
farm consists of (i) Primary and secondary tillage under dry conditions and
(ii) Incorporation of green manuring crop and puddling under wet conditions.

Problems of Tillazge under dry conditions are common as with other crops
and so is the case regarding the performance of equipment. Paddy fields are
generally semller in size and as such the effective field capacities of these
implements is considerably lower with consequently higher cost of operations.

Special equipment required for use in wet. lands includes the cage wheel

extensions, vertical exhaust and weter proof braske linings which are fitted to
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the Power units and & mounted paddy Disc harrow with levelling blades which
is used for incorporation of green manuring crep and puddling of the soil,
Power units:

It is now an established fact that tractors can operate successfully
under wet and conditions. This, however does not mean that all the problems
concerning their use in wet fields have been solved. WMost of these mechines
were originally designed for could be put - to use in wet lands. With the
help of additional attachments. With experience in their use maeny of the
present day difficulties could be solved in due course.

The performance of existing units depends upon the basic design fea-
tures and soil conditions. Operation of machines under wet lend conditions
involves excessive strain and abnormal wear of some of the vorking parts
which are always in touch with mud and water. Such conditions require an
extra care and vigilence in the operation and upkeep of trzctors.

The Ad-Hoc working group on problems mechanisation in its report to the
international Rice Commission of F.A.0. in 1956 had specified basic design
features which are desirable for work in wet lands as (1) High clearance (2)

use of mounted implements end (3) proper weight distribution besides the de-

vices for traction.

Ground cleesrance on the machines in use at C.R.R.I. is 125/8". The
tractor generally sinks from 12" - 14" depending upon the looseness of the
5011, With the existing ground clearance some of the working parts sueh as
front wheel hubs are alweys in touch with water and mud with the result that
repairs and replacement of perts on the hub end stub axles becomes necessary
almost every season.

In cases when the tractor bogs down entry of water is noticed in the

trank cese, transmission housing, generator and self starter Assemblies.
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A higher ground clearance will réduce bogging down end keep the-working
parts out of mud. Further steps could also be taken to improve the sealing
of dip sticks in the crank case and trensmission housings. ST

Shri D, R. Haines of Massy-Fergusons Ltd. in his note on Research into
Paddy Mechanisati;n presented to the Agricultural Engineering sub-committee
of the Rice Committee of I.C.A.R. in 1959 hed also observed that the de-
sirable ground clearance on the Power units for wet cultivation should be at
least 15 to 18",

As regards other desirable features in basic design as stated by the Ad-
hoc committee, the existing units available with us are provided with mounted
implements and proper weight distribution is accomplished by three point
linkage system and additionel weights on the front wheels. No difficulty
has been experienced so far. Similarly the cage wheel extensions and wider!
base tires with deep tread has given satisfactory performance.

In addition to the observation made above other components that need
frequent attention, and call for improvements in design are the clutch as-
sémbly, brakes and rear wheel studs. Clutch assembly needs thorough check-
ing, inspection and ;eplacement of parts almost every season. Most of the
failures noticed are due to clutch release bearing and parts replaced in-
variably include the release lever and springs besides the bearing itself.
Since the tractors are fitted with sealed bearings, the failure cannot be
attributed to negligence in lubrication. Release bearings with provision
for regular lubrication may solve this difficulty to a great extent.

Failure of the brakes is caused meinly due to excessive wear which takes
place because of inadequate proteciion against the entry of mud and water.
Several investigations with different types of shield by the manufacturers

did not give satisfactory results.
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- We had -to replace -the set of brake linings almost twice during the year
after each puddling season. In the current year we removed the brake assembly
for wet lend operations. So far we have not experienced any difficulty in
field -operations "and maneuvering of the machines in the wet sails. For other
normal works brakes are necessary and would be fitted back as soon 2s the
pudding season is over. With this practice we can save some expenditure on
repair costs and replacement parts.

Mre. gaines of M/S. Massy Fergusons Ltd. in his investigations had felt
thet en enclosed type of brake essembly in the transmission could solve this
problem,

As regerds the reer wheel studs and nuts, the existing types have right
hand threads which get loosened and demeged frequently despite the regular
attention peid to it. This , I suppose, is caused by regular splashing of
muddy water. Provision of left hended threads or mzy be helpful in over-
coming frequent repairs.

Great emphesis has to be lzid on the upkeep and skill of operetion to
obtain better results of performence. Tt is not advisable to operzte the
mzchine for long hours under wet lend condition at the cost of proper main-
tenance.

Of all the difficulties experienced the greatest problem we had to face
in the non-availability of replacements due to normal wear and tear are not
eesily available.

Implements:

Speciel equipment required for use in wet lands has elready been stated
before hand. We use mounted Paddy Disc harrow for incorporation of the green
manure crop and subsequent puddling and levelling operations. Disc type of

implements are quite effective in their action and give a satisfactory per-
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formance to create the soil cond¥tions required for transplanting of Paddy
Seedlings.

Since the working parts are always in touch with mud water wear noticed
on the Discs and bearings is abnormelly high. We have experienced great dif-
ficulty in maintaining these implements and expenditure incurred on replace-
ment parts is prohibitive. Both the implements have been rendered unservice-
able due to non-availability of spares and the expense involved. This probley
can partially be solved by providing effective sealing to the bearings against
the entry of water and easily replaceable parts. The possibility of using
the tiller and rotovator has alreedy been examined without satisfactory re-
sults owing to frequent chooking. Further investigations are still in pro-
gress but at present we have no other suggestions to mske except improvements
in beering design and effective sealing to provide adequate protection of ths
wearing parts.

As regards other implements that are used under dry conditions no spe-
cific problems involving their use in paddy ereas have been noticed. Rea-
sons for lower out put on account of the varying sizes of plots have already
been stated.

Other used of machinery on the farm

Besides the normal field operations on the farm, power units available
at this institute are also used for threshing, heulage end transplantation
work. Further scope for usage exists in operating stationary machines,
pumping sets etc. for which separate units already exists and as such the

power units could not be put to edditional work.

Other problems:

Transplanting and Harvesting of crop is being carried out with age old

methods and entirely depend upon the availability of man power during the
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peak periods. Problems relating to the mechenisation of both these jobs are
beset many difficulties and offer the greatest challenge to the ingenuity of
engineering skill. Solution to these problems will provide the greatest
scope for the mechanisation not only in India but also in other countries.

In the recent years some mechines are reported to have been evolved but
results of their performance under field conditions have not been setisfactory.
Similerly investigations carried out at this Institute on the Chinese type of
transplanting machine has not given encouraging results. Investigations on
this aspect are in progress at different research centres in India and other
countries to solve this problem. In this connection it may not be out of
place to mention another 1line of thought viz. direct seeding under dry and wet
conditions. We have already initiated certain investigetions on this espect.
It will teke some time aspect.

As regards harvesting we had carried out investigations to study the
scope of work on this aspect. For this study we had used an animal drawn
Reapor and a small Australisn Header tyﬁe of harvester. The Hosder type of
Hervester did not suit our requirements as the quality of job done was far
from satisfactory. It harvested onf& the ear heads and most of the grain
recovered was either broken or shelled.

A Reaper could perform = satisfzctory job in standing crop where the
801l was not too wet. Though shedding of the grain is also cited as one of
the difficulty for the applicetion of harvesting machines in paddy, grain
loss due to shedding in the case of Reaper was to be less as compared to
harvesting by a sickle under the seme conditions of crop maturity.

We feel that a mounted machine with & binder attachment and & pick up

type of Reel for the logged crop would meke some contribution in solving some

of the difficulties. At the same time efforts should also be made by the
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Plant breeders to evolve suiteble varieties with non-lodging characteristics
and strong stubble.

Peddy crop raised by vegetative propegation offers better prospects in
overcoming some of the difficulties caused by weak stubbles and a lodged
cTap.

Working costs:

Since economic considerations in the application of mechanical power
outweigh other factors of satisfactory performance an attempt has also .been
made to study this aspect under normal working conditions at this Institute.

The basic factors that are taken into consideration are (2) fixed charge:
resulting from the ownership of & machine and (b) operetional charge which
an owner incurs while carrying oui his day to day work and include cost of
fuel, Lubricants, Servicing, replacements and repeir charges besides the
weges of the operator.

Cost of working a mechine per hour or per acre would includes both the
fixed and operstional expense.

While it is slways possible to estimate the working costs on standard
assumptions, the actusl expense incurred would vary eccording to that arise
uséd for calculating fixed charges end the emount spent on fuel, lubricents
service, repairs etc. by the individusl owners.

These working costs per acre or hour would vary according to usage, siue
end layout of the farm, field capecity of the implements, efficiency of the
operator and proper upkeep of the equipment.

Yearwise details of the fixed cost and operational expense incurred in
respect of the Power units, wet land puddling equipment worked et this

Institute during the last five years is given at Table Nos. I and II in the

enclosures.
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Similarly the hasis _on which the fixed costs have been calculated is
given et Appendix - 1.

Operational charges have been calculated according to the expenditure incur-
red at the Central Rice Research Institute on fuels, lubricants, service,
replacement paris and repair charges. 3Since most of the repesir work is being
carried out in the Agricultural Fngineering workshop since 1960-61 we heve
included repa;r charges on prevailing market retes.

The data presented in the enclosures represents only the conditions et
this Institute and would differ from normal estimeates. It does not represent
the ideel conditions. While there might have been certzin handicaps and
lepses it may also be stated that the conditions of work and upkeep of the
equipment cannot be rated as. sub. standard.

A proper evaluation of the performance will have io be carried out under
varying conditiens in the rice growing areas.

As alresdy stated earlier the observations made at the Central Rice Re-
search Institute, Cuttack are bhased on prectical experience we had in partizl
mechanisation of paddy cultivation under wet land conditions. Similarly the
data presented in the enclosures are based on the records maintained at C.R.
R.I.

I hope the informestion contained in this note will be useful to owner
operators, farmers, State Government representatives in the rice growing
aress besides the manufactures and design engineers.
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REFFRENCE _ I

International Report of the Meeting of the ad-hoc working groups on
Rice Commission the Problems of mechanisation of the Rice production
¥.A,0, of United under wet lsnd conditions held in Ceylon, 1956.
Nation.

D. R. Hains Research into paddy mechanisation. Paper presented in

1.

the meeting of Agril. IEngineering sub-committee of

Rice Committee of I.C.A.R. held at Cutteck in February,

1959.

Appendix - 1

Calculations of Fixed Costs.

Power Units:-

(1) Depreciation charges at an snnual rate of 10 per cent according to
the straight line method on assumption of 10 years working life et
the initiel price of Rs.11,040/- = Rs,1104/-

(2) Interest on capital at the rate of 6 percent per emnum on half of
the initiel cost. = Rs.331,12

(3) Depreciation costs and interest on accessories such as Tools, Light-
ing Kit etc. (Items which are common for both the machines costs have

been equelly divided) = Rs.93.50

(4) Gerreging ond texes etc. = Rs.50.00

Total 1578.62

Il

1580.00 per annum
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1. (1) Wet land puddling equipment including paddy Disc harrow, with level-

ling blades, cage wheel extensions, vartical exhaust and front wheel

weights.
Initizl cost = Rs.2625.96
Eatimated life = 10 years
Depreciste @ of 10 per cent = 262.49
Interest: of 6 per cent on helf
the initisl cost = Rs.78.74
Total = Rs.341.23 per annum
effective from 57-58.
(2) Initial cost = Rs.290L.66
Depreciation @L0 per cent = Res. 290.16
Interest = Rs. B87.04
Total = Rs. 377.20 per ammum

effective from 58-59.

I1I. Implements:-

(1) 3- Furrow 10" M.B. - Plough: -

Tnitial cost = Rs.1999.08
Estimated life = 15 years
Depreciation = Rs. 133,27

Interest = Rs. 99.97

Total = Rs. 193.24 per ammum

effective from 57-58.

(2) Offset Disc Herrow:-

Initial cost = Rs,1820.00
_Estimatéd life = 15 years
Depreciation = Rs, 121.33

Interest = Rs. 54.60

Total = Rs. 175.93 per annum

effective from 57-58.
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(3) Soring tine cultivator:-

Tnitisl cost "~ = Rs.1153.46

Bstimated life = 15 years
Depreciation = Ré. 76.591

Interest = Ré. 34,60 -

Total j = Rs.lil.49\per annum

effective from 57-58.

(4) 11- Time Tiller: -

Initial cost = Rs.1820.86
Estimated 1life = 15 years
Depreciation = Rs.121.39

Interest = Rs. 54.62

Total = Rs.176.01 per annum

effective from 58-59,
(5) Tipping Trailer: -

Initizl cost including cost

of accessories = Rs.5096.69

Estimated life = 15 years

Deprecietion = Rs.339.11

Interest = Rs.152.60

Total = Rs.491,71 cost per annum

—2246—



. Table -

I

Year wise .details of total working costs for Power units.

Tractéf . Year |- Annugl Fixed costs Operationsl Total

Ho. ’ usage per hour charges per
’ hour

1 1957-58 737 hrs. 2.13 3.51 5.64

1 ©1958-59 | 629 hrs. 2.51 5.06 7.57

2 " 703 hra. 2.24 4.07 6.31

Average " 666 hrs. 2.37 4.56 6.94

1 1959-60 319 hrs. 4.95 9.18 14,13

2 " 616 hrs. 2.56 5.62 8.18

Average H 467.50 hrs, 3.75 7.40 11.15

1 1960-61 628 hrs. 2.51 5.77 8.28

" 728 hrs. 2.17 5,37 7.54

Average " 678 hrs. 2.34 5.57 7.91

1961-62 | 795 hrs. 1.99 6.95 8.

" 671 hrs 2.35 6.82 i 9.17

Average " 732 hrs. 2.17 6.88 i 9.55

d_ Overall ; } 8.23 *
i
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Table -

II

Year wise working costs-of wet land operation

Year Working cost Working Total Usage Area  |Cost per
per hour equipment cost working covered acre
- per hour cost in single
‘ power per hour single opera-
Fixed | Repair|Total unit operation| +tion
i (Rs.)
1957-58 1.24 .07 | 1.31 5.64 6.95 | 275 hrsd 240.25 7.06
1958-59 i 1.45 .61 | 2.06 6.94 9.00 | 493.50 361,01 | 12.00
i
1959-60 2.74 .35 1 3.09 ¢ 11.15 14.24 1 262,00 250.44 | 14.00
1960-61 2.31 | 3.05 | 5.36 7.91 13,27 | 311.00 336.73 | 11.32
1961-62 : 2.06 .11 % 2.17 9.55 11.72 | 348.50 333,99 | 12.28
!
f 1.96 0.83 % 2.79 8.23 11.03 | 33%8.29 324.48 | 11.74

* N.B.1 - Overall average expenditure based on total expendifure during 5 years,

N.B.2 - Working cost for wet land

cost per hour is:

Fuel

Lubricants

Service, repairs
end replacements

Cperator's weges

Depreciation

Rs.10.82 per hour end output @ .959 acres per hour

Totel

1]

Rs.1.52

Rs.G.42

Rs.1.02

Rs.2.57

Rs

It

Rs.8.08

fl

aecre for single operation

.2.55

operations at the overell working cost of

Rs.11.28 per




2. Price list for bullock drawn implements

9. 1. Price list of GOVERNMENT ACRICULTURAL WORKSHOP (LUCKNOW)

PLOUCH

1.

(= A

-]

9.
10.

HARROWS

Ny

(=] N - N
. . .

1.

Gurjar Meston Type Plough without Beam

Beam for Gurjar Meston Plugh
Care Plough (Junior) w/o Beam
Beam for Care Plough (Junior)
Praje Plough w/c Beam

Beam for Praja Plough
Victory Type Plough with Beam
Purn-Wrest Plough (Steel)
Ridging Plough w/o Beam

Lucknow Plough

Acme Harrow

Disc Harrow 6 Disc
Disc Hexrrow 4 Disc
Spring Tooth Herrow

Spike Tooth Harrow

Singh Petels with Weeding Hooks 1.8 Meter

Singh Patela with Weeding Hooks 2.13 Meter

CULTIVATORS AND ATTACHMENTS

1,

2.

5 Tines Lever Cultivator

% Tines Lucknow Cultivator without Beam
Beam for 3 Tines Lucknow Cultivator

Seeding Spout for 3 Tines Lucknow Cultivator

Care 3 Tine Cultivator
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(Rs.)

20.00

6.00
25.00
6.00
22,00
6.00
65.00
70.00
50.00

60.00

100.00
300.00

250.00

" 150.00

85.00
50.00

60.00

85.00
35.00

6.00
12,00

40.00



4.
5.

Beam for Care 3 Tine Cultivator
Tool Ber Cultivetor Attachment for Cere Plough
Seeding Attachment for Care Tool Bar

Adjustible Ridger Attechment for Care Tool Ber

Singh Hand Hoe with Handle
Wheel Hoe

Hend Hoe with Bamboo Handle
Adjustible Hend Hoe

Akola Hoe with Beam

SEED-DRILLS

1.
2.
3.
4.
5.

Nilgson Jute Seed-DPrill
Nilgaon Wheat Seed-Drill
Seeding, Spout for Cultivator
Wooden Dibbler

Steel Frame Dibbler

THRESHING MACHINES

1.
2.

3.

Olped Thresher 20 Discs
Olpad Thresher 14 Discs

Com Sheller

WINNOWING MACHINES

1.

2.

Singh Winnowing Fan Double Chain

Panchi

RICE MACHINES

1.
2.

3.

Puddler 2 Gang
Puddler 3 Gang

Japanese Paddy Weeder

4 Japanese Paddy Thresher
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,6‘00

25.00
12.00

29.00

3.25
25.00
6.50
7.00

25.00

130.00
135.00
12.00

15.00

300.00
240.00

%0.00

200.00

5.25

20.00

200.00



GARDEN IMPLEMENTS

}. _Garden Fork
2.) ¥udali Fork
3;' fhawra 23 cm.
4. Phewra 28 cm.
5. Garden Rake
6. Hedge Shear
7. Lopper
8., K¥hurpi
9. Sickle
10. Serrated Sickle
11. Garden Habchet
12, Belcha
13. Bill Hook Single Edge
14. Bill Hook Double Edge
15. Pruming Knife
16, Crafting end Budding Knife
17. Xhurpi Set of Three
Blade 2.54 cm. W. 23 em. Long
Blade 5.08 cm, W, 23 em. Long
Blade 6.62 cm. W. 23 cm. Long
MISCELLANROUS
1. Hay Bailer (Steel)
2. Bund Farmer
3, Scraper-Bulleock Drawn
4. Levelling Karaha
5. Crop Competition Hoop
6. Negpuri Yoke with Bows
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1.50
10.00
4.50
5.50
3.50
16.00
16.00
1.25
1.50
2.50
10.00
6.00
5.00
5.75
6.50
8.55
F.BO

700.00
56.00
50.00
30.00

8.00

25.00



7. Negpuri Yoke without Bows

8. Skinning Bed with Transporting Wheels ) " 90,00

9. Fleying Knife ©10.00
10. Treilors Price on Request

11. Bullock Cart with Rubber Tyre "
12. Models of Agri. Implements (13 items) 375.00
13. Infiltrometer

14. Evaporation Pan

15. Crow Bar 6.00

16. Earth Borer 40.68 cm. with attachments
capacity 7.62 meters deep ~ 110.00

POWER DRAWN TMPLIMENTS

1. Offset Harrow 8 Discs 1G000.00
2. 0Offset Herrow 10 Discs 1500.00
3, Offset Harrow 12 Discs 2000.00
4. Offset Harrow 16 Discs 3000.00
5 1 Qffset Harrow 24 Discs 4500.00
6. PFeed Grinder Hammer Type 1800,00
7. Soil Pulverisor 1.8 Meter . 1400.00
8. HRotery Scraper .9 Meter 500.00
9. Rotary Seraper 5.5 Meter 1100.00

SPARES FOR AGRICULTURAL IMPLEMENTS

1. Share for Light Ploughs 6" (Steel) 3,00
2, Shares for Ploughs 8" (Steel) 6.00
3. Cultivetor Tines 2,50
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2. 2. Price list of- AGRICULTURAL DEVELOPMENT SOCTETY (ALLAHABAD)

All—priées afe EX-FACTORY. Packing and forwarding

- . charges are extra.

Priceper unit ltem
Rs. nP.
SHABASH 22.00 With long wooden beam and steel handle,

PLOUGH
(Left or Right hand) 22.00 With short beam and handle for one bullock.

16.00 Iron parts only including handle.
13.00 Iron parts without beam and handle.
3.75 Steel handle.

WAH-WAH 25.25 With long wooden beam and steel handle.
PLOUGH

20.00 Without wooden beam,

13.00 Sweep attachment 10" size.

13,00 Furrower attachment 10" size.

15.50 Furrower attachment 12" size.

19.50 Furrower attachment 15" size.

5.25 Wooden beam 9 feet long x 4 inches x 1.1/2
inches.

3.25 Spare shares for Shabash & Weh Wah ploughs.
U.P. PLOUGH 84.00 U.P. Plough No.2 with iron beam & handles.
o 2 8.00 Spare share only.
B89.75 U.P. Déuble Mould Board Plough 24" complete.

40.25 U.P. Double Mould Bozrd Plough-bottom only.

WAH-WAH JUNIOR 34.50 Attachments only for existing Wah-Weh ploughs
CULTIVATOR without seeding attachment.
(PATENTED)

43,00 Without beam, seeding attachment & plough
bottom,

54.50 With plough bottom (without beam & seeding
attachment).
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Price per unit - - " Item - - -~
Rs. nP.
59.75 With wooden beam & plough bottom (w1thout
seeding attachment).

71.75 With wooden beem, -three spout seeding attach-
ment and plough hottom.

12,00 Three spout seeding attachment” only.

13.00 Sweep 10" to fit cuitivg%or standa;d/handle.
11.50 Plough bottom only.

8.50 Hendle with frog attachmeﬁt gnly.

WAH-WAH STANDARD 86.00 With Woodén beam & four spout seeding attach-
CULTIVATOR ment.

(PATENTED)
64.75  Without beam and seeding attachment only.
16.00 Four spout seeding attachment only.
2.00 Spere shovels for Standard or Junior cultivators,

AUTOMATIC 587.00 Wah-Wah Seed-drill ocum cultivator (Bullock
SEED-DRILL dravn) complete with wooden beam.
(PATENT PENDING)
WAH-WAH 350.00 Weh-Wah Disc Cultivator complete set.
DIsC
INPLEMENTS 300.00 Two Disc Gengs only to fit Wah-Wah Standard

Cultivaetor. -

450.00 Weh-Wah Disc Harrow complete set.
20.00 Transport Trucks for Disc Cultivator or Harrow.
LOW LIFT 160.00 Hend pump 8.1/2" size, 2" suction, (without
PUMPS suction pipe).
(PATENTED)
210.00 Hend pump 12" size, 3" suction, (without suc-
tion pipe).
12.50  Double handle attechment for either 8.1/2" or

12" pump.

.+ SUCTION PIPE PRICES ON REQUEST
IMPROVED YOKE 35.00 Nagpuri Yoke complete.with pipe bows.
RIDGER 57.50 Sugarcane Ridger complete with wooden beem.
SCRAPER 77.50 For levelling (bullock drawm) capaclty 3

cubic feet.
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WHEEL-HOE

EARTH
BORERS

GARDEN
TOOLS

THRESHER

PATELA

Price per unit Item

Rs. nP.

35.00 Complete with reversible shovel and sweep-
- —.. cum-rake attachment.

116.25 Size 10" complete with 25 feet pipe and

‘handle,
123.00 Size 12% - do -
130.00 Size 16" ~ do ~

17.25  Ulti-balti or Biscuit~-cutter Borer (without
handle).

4.75 Garden rake 18" with handle.
4.62 Garden rake 15" with handle.
_4.50 Garden rake 12" with handle.
17.00 Hedge Shears,
17.00 Lopper
2%0.00 Olpad Thresher

45.00 Singh Patele.

All prices ere subject to change without notice.
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3. Appendix: (Tables)

Table 1. AVERAGE MONTHLY FLOW IN CUSECS OF MAIN RIVERS IN ORISSA

Months Mehenadi at Brehamani at Beitarani at
Naraj gite Talcher site ~ Bargovindpur site
Jenuary 15,000 961 840
Pebruary 13,041 5,216 527
March 8.754 638 ) 562
April 3,566 558 524
Mey 2,242 469 505
June 75,866 9,889 587
July 609,618 45,798 6,882
August 476,012 60,679 13,936
September 116,000 86,677 19,992
October 56,436 38,801 5,535
November 27,233 5,616 3,113
December 17,675 2,528 1,250
(Source Irrigetion Department)
Remarks: The observation of discharge relates to the yeer 1940, i.e.

10,000 cusecs.

prior to the construction of Hirakud Dam.

The regulated flow

of Hirakud Dam which commenced to operate in 1958 is sbout




Table 2, PROGRAMME FOR DEVELOPMENT OF CULTIVABLE LAND YEAR WISE

AND KINDWISE
(In Million ecres)
—
Name of Crop 1961-62 1962-63 1963-64 1964-65 196566
1. 2. 3. 4, 5. 6.
Peddy 10,034 10,003 3.972 10.044 11.116
Gram Millets Pulses 1.579 1.623 11.666 1.710 1.753
Wheat 0.022 0.0225 0.023 0.235 0.024
Vegetable 0.129 0.133 0.136 0.140 0.143
Green Manuring 4.000 4.500 5.000 5.500 7.000
Cotton 0.018 0.0185 0.019 0.0195 0.0200
Oilseed 0.449 0.462 0.474 0.486 0.498
Sugarcane 0.059 0.061 0.062 0.064 0.065
Tobacco 0,018 0.0185 0.019 0.0195 0.200
Groundnut 0.064 0.066 0.068 0.070 0.071
Total:- 16, 372 [_ 16.9075 17.439 18, 252 21.070
Remerks: Figures in respect of Jute, Coconut, Arecanut, ete.

not included.




Table 3. PRESENT CONDITION AND FUTURE DEVELOPMENT PROGRAMME

(&) Number of Farms:

Less than 2 acres 835,501
2 to 4 acres 1,138,554
5 to 9 acres ?64,130
10 to 19 acres 220,650
above 20 acres 82,000

2,839,720

(b) Total Acrezge:

Less than 2 acres 835,901
2 to 4 acres 3,415,663
5 to ¢ acres 3,948,910
10 to 19 acres 3,199,482
ebove 20 acres 3,012,125

14,412,081

(¢) Acreege of Rice Paddy:
10,034 million ecres.

(d) Acresge of rice which can be cultivated by Tractors:
90% of the land can be cultivated by smell Tractors,
the other 10% being small irregular, fragmented holdings
or marshy 1and§.

(e) Work (Ploughing, harrowing etc.) to be operated by Tractors:
Ploughing, cultivating, puddling, ridging interculiure

of row crops.
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(f) Period (from when to when) in which tractor operation is possible.

Throughout the year in irrigated areas and from Mzy to
January in unirrigated areas. In unirrigated areas the soil
moisture content is the limiting factor for determining wheth-

er the lands can be ploughed or not.

(g) Acreage of second crops to be applied to paddy field, kind and

cropwise:

All Rabi Pulses 0.832 Million ecres
50% Vegetable Potato 0.078 Million ecres
25% Wheat 0.005 Million acres
A1) Gram 0.054 Million acres
All Repe & Mustaxrd 0.113 Million acres
60% Sesamum 0.194 Million acres
10% Khariff Pulses 0.C03 Million zcres

1,279 Million ecres

(h) Kind and number of agriculiural implements, kind of cropwise:

(1)

Kind of implements

Narrowed Duckfoot plough for first ploughing; wide Duckfoot
plough for subsequent ploughing and for puddling.

Mold board plough (limited use) for ploughing and puddling,
spike tooth harrow for earlypaddy. Wooden ladder for cold
crushing and levelling; cultivators (limited use) for sub-
sequent cultivation after first ploughing.

Ridging plough (limited use) for ridging sugarcane potato.

Jepanese weeder for interculturing paddy. (Takekita)

Plannet Junior hoe for interculturing row erops grown on high

lends,
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(2)

Jepenese paddy thresher (limited use) for threshing paddy.

Dusters snd sprayers for pest control, - S
Sugarcane crushers for Gur makihg.

Bullock carts for hauling,

EIEE

Number of Implements.

Ploughs 613;340_ - NS

Bullock Cert 245,190 (exoluding figures for four
|z digtricts)
Sugarcene Crusher 2,473 (gxoi@ﬁiﬁé,figures for four
isticts)
Tractor 'ligf(ﬁépéitmental_ngncy):
Electric operated Pump 296:(5§partﬁental Agency)
Diesel operated Pump 356 (Deptrtmentel Agency)

Number of other implements not readily aveilable.
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(i) Bumber bf working farmers and bullocks, kind of crop-wise,

- -

.

) works (ploughing,- harrowing, etc.) end season.

Requirement of Bullocks and Parmers

per Acre
.~ °| Bullock.
Name.of“Crop Pair Days Mgn Deys | Women Days Season
bl 2. 3. . A 5.
Paddy ‘ 13 41 38 May to December
& November to
April for Dalua,
Maize 14 21 12 June to September.
Groundnut 14 50 35 June to November,
October to Februery,
January to April.
Sugarcane 62 310 130 Throughout the yeaxz.
Jute 11 90 30 April to September.
Vegetables 19 12 - Throughout the year.
Wheat . 16 35 12 October to March.
Potato 14 Q0 14 September to March.
Horse Gram 6.1/2 9.1/2 6 September to
February.
Mung 6.1/2 9.1/2 3 October to April.

(Under reasonable standard of cultivetions)
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(3) Volume and value of output, kind of cropwiser

Per acre cut-turn and value

(From Derras Farm)

Name cf the Crop Out-turn {in Kgs.) . Value
1, 2. 3.

Peddy "932.5 (Grain) ,

* Rs. 280.00

932.5 (Strew)

Maice 370.0 Rs. 300.00
Groundnut 559.5 Rs. 300.00
Sugarcane 2984.0 (Cur) Rs.1280.00
Jute ; 559.5 Rs. 450.00
Vegetable { 3730.0 Rs. 500.00
Wheat g 447.6 g Rs. 210,00
Potato f 3730.0 | Rs. 800.00
Horse Gram f . 22%.8 Rs. T72.00
Mung l 149.2 Rs. 80.00
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(k) Ratio df outlay (overhead charges, labour charges, expenses

for fertilizers, etc.) to produce umit value:

Ratio of outlay (overhead charge labour fertilizers, etc.

for Government Fazrm Derrss

Name of the Cost of cultivation Value_of production Profit
Crop per acre | in Rupees

1, - 2. ) 3. 4.
Paddy 228 280 52
Maize 240 300 60
Groundnut 276 300 24
Sugarcane 1200 , 1280 80
Jute 270 ; 450 180
Vegetebles 324 5C0 176
Wheat 204 210 6
Potato 648 800 152
Horse Gram 60 ‘ 72 12
Mung €0 80 20
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Peble 4. PURCHASE OF AGRICULTURAL MACHINERY IN ORISSA
(&) Price, kind and épecification: o o : -
fractor Rs. 8000 to 15,000/- 1) Masssr Ferglfsoh :
' 2) Richer make.
'3) Bussiaﬁiﬁake:
Pumps Rs. 3000 to 800/- = - William Jacks/Kirlosker.
Jepenese weeder Rs. 50/— _ -
Jepenese Thresher Rs. 125/-
Green Menure Trempler Hs. 52/-
Jepanese Winnower Rs. 150/-
Jepenese seed drill Rs. 5/-
(b) Number end price of machinery (kindwise):
1) 110 trectors on loen %o cultivators and 2 for éovernmeht Perms
Price Rs.8000/- to Rs. 15,000/-
2) 176 pumps
Price Rs.3000/- to Rs.8,000/-

(¢) Irrigetion (cansl, pumping, piping, dam, reservoir, well):

Areas to be irrigasted by
1965 ~ 66

Cenzl, Reservoirs end Dem 2.B9 Million ecres

Wells - 0.06 Million acres
Pumping - 0.20 Million acres,
Toanks - 0.90 Million acres

ther sources - ©.55 Million acres

4.56 Million acres

(d) Control messures sgeinst demeges to be incurred by floods:
Before the flood season 2ll the flood guerd embenkments are
inspected and neogessery repeirs wherever required is carried
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out. Aﬁ,each vulnerable point sufficient flood protective
ilmé%éfiéié iik;>ééﬁd‘fi11édiéﬁhﬁj 5égs, hgmboé mats, bemboos,
é%fiﬁggrénd other required ﬁatefiéls ere kept reedy to combei
aga.iﬁgit any threatened breech. Inspite of the sbove probective
:meésurés; if-any hﬁeach ﬁnfortunately occurs, this is cloéed im-
mediately after subsidence of flood. The Revenue Depertment take
neceséary steps for distribution of food and Tacavi loans.

(Source Irrigetion and Power Depertment)

(¢) Scele of adopting bullock, kind end cropwise:

Name of .the Crop Requirement of bullock pair deys
Paddy 13 bullock peir deys/acre
Meize 14 bullock pair days/acre

| Groundnut 14 bullock peir deys/acre
Sugarcane 62 bullock pair déys/acre
Jute 11 bullock peir days/acre
Vegetable 19 bullock pair days/acre
Wheet 16 bullock peir deys/ecre
Potato 14 bullock pair days/scre
Horse Gram 6.1/2 bullock pair deys/acre
Mung 6.1/2 bullock pair deys/acre

(Under ressonsble standerd of cultivation)
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Table 5.

OF ORISSA

PRCPOSED PROGRAMME FOR AGRICULTURAL DEVELOPMENT

(2) Implementation programme by scale of farm and kind of crops:

The development programme during -

the Third Plan Period

(Tn Million Acres)

Wame of Crops Less then| 2 to 4 E 5 %0 9| 10 to 19 20 & " Total
2 acres . acres i acres acres above Crop &acres "
1. 2. 4. 5. 6. 7. |
_
Paddy 0.645 | 2.634  3.046 | 2,468 2,323 | 11.116 i
gijgezillet & 0.102 0-415f 0.480  0.389 | 0.367 | 1.755 |
Wheat 0.001 | 0.006] 0:007. 0.005 0.005 |  0.024
Vegetebles 0.008 | 0.034 E 0.039 j‘ 0.032 0.030 0.143
Green Mannuring ‘ 0.406 1.659 :: 1.918 | 1.554 1.465 7.000
Cotton . 0.012 | 0.047 ! 0.055 ! 0.044 0.042 | . 0.200
Oilseed 0.029 | 0.118 ' 0.136 % 0.111 0.104 |  0.498
Sugarcane | 0.004 | 0.015° 0.018] 0.014 0.014 |  0.065
Tobacco . 0,012 | 0.047 f 0.055 | 0.044 0.042 |  ©0.200
Groundnut | 0.004 | 0.017] 0.019{ 0.016 0.015 0.071
Total:- 1225 | 4.992 . 5.773| 4.677 4.405 | 21.070
(b} Reclamation:

1) B000 ecres of seline innundated lends are to be reclaimed

during 3rd Plan.

2) Normel reclemation by farmers annually ebout 5000 acres.
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(a)

(v)

Table 6. FFRTILIZERS

Description and Price of fertilizers, kind of cropwise:
1. Superphosphate Rs.240/- per ton
2, Calcium Ammonium Nitrate Rs.310/- per ton
3. Ammonium Sulphate RS.370/— per ton
4. Ammonium Sulphate Nitrate Rs.435/- per ton
5. Urea - Rs.715/- per ton
6. Muriate of Potash Rs.360/- per ton
Amount of fertilizer per acre, kind of cropwise:
Neme of the Crop Recommended dose in Kgms.
) Witrogen | Phosphoric Acid Potash
! 1
1. 2. 3. 4.
Paddy (Transplanting) 13.60 9.07 -
Paddy (Broasdcasting) 13.60 9.07 -
Wheat 13,60 9.07 -
Hybrid Majize 27.21 18,14 -
Millets (Locél
maize, Regi, 18.14 2.07 -
Jowar, etc.)
Groundnut 6.80 13,60 20.41
Potato 27.21 18.14 18.14

i Leefy vegetables 27.21 18.14 18.14

| ) .

Vegetable (Chillies, 57.21 18.14 18.14
etc.)

| QOilseeds 13,60 9.07 -

' Sugarcane (Irrigated) 54.43 27.21 27.21
Sugarcane (Unirrigated)| 36.28 18.14 18.14
Jute & Mesta 13,60 9.07 9.07
Pulses - 9,07 -
Cotton 13.60 9.07 -
Tobazco 13,60 . 9,07 13,60
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Table 9. MONTHLY SCHEDULE FOR FARMING -

| Name of - ; 5!6!7

Il
Crop Operations, mechenized 1; 2314 8! 3110 11;12 Month

1. Ploughing post harvest

or Rotary tilling for
sowing

H
|
|
t
2. Ploughing, harrowing | ‘
i
i
|
3

Paddy 3. Paddling for trans-
plented paddy

{

4, Interculture betwesn 1 !
lines of trensplented Loy . ‘
paddy ;

T

H

. !

5. Threshing i ; ?
i

I

1. Ploughing, harrowing ;
or Rotery tilling for !
sowing

Wheat { 2, Interculture of lines
SOWI crop

. Threshing

3

1, Ploughing

2. Furrowing
£3. Ridging

4

1

. Interculture

|

]

]

H

L 1. Post hervest plough-

E ing after paddy —_
3

[}

i 2. Ploughing, harrowing

Jute or Tilling for sowing

I

3. Interculfure of line !
sSown crop ' —

1. Plowghing, herrowing

T 115 .
Potato or Tilling for sowing ;

2. Intercultivation
and Ridging

{ [ '
1 1 1

!
4 i
!

T
3
H

[
[

: i
1. Ploughing, herrowing

i
or $illi ‘ :
Vegiteble 1LLIng j f
1
!

o

end other | 2. Intercutture, ridging Depends on the period when

CTrops i

; the crops are grown. :
NN

1

3. Lend preperaotion for
sowing

-
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4, LIST OF PERSONS WHOM WE MET DURING OUR SURVEY TRIP

1. Mr. D. N. Kherdekar, Director of Extension & Training, Ministry of Food
end Agriculture, Govt. of India.

2, State Govi. of Qrissa

2) Mr. B. Sivaramen, I.C.S,, Chief Secretary to the Govt. of Orissa.
b) Mr. M. Bamkrishneyya, I.A.S., Additional Development Commissioner.
¢) Mr. G. C. Dash, I.A.S. Secretery to Agriculture.
d) Mr. H. K. Mohanty, Joint Director (Engg.)
e) Mr. D. I. Purkeyastha, Secretary, Industry of Mining Dept.
f) Mr. Shrinivesan, Chief of Port Commission.
g) Mr. Y. B. Mohanty, Meneging Director, Orissa Fisheries Development
Corporation, Tulsipur, Cuttack-1.
h) Mr. J. H, Mukerji, Director, Small Indusiries Service Institute,
Darpan Home, Cuttack-2.
3. Goodearth Ltd., Feridabad, Punjeb.
Mr., M. M. Bel, Mansager.
4. Project Leader of Agricultural Demonstration Ferm, Villege Chekuli, Dist.
Sembalpur, Orisss,
g) Mr. Tadayuki Shimeda.
b} Mr. Teruo Nisiscka
¢} Mr. Hekobu Ikede
d) Mr. Hisckezu Kimura.
9. Mr. M. Tekidera
Mr. 7. Ysbuki

Hirakud Rest House, Hirakud, Sambalpur, Orissa.
or

¢/o Williem Jacks, Conneught House, Connaught Place, New Delhi.
6/ Mr. U. C. Padhi, Agriculturel Chemist, I.A.D.P., Sembalpur. (Orisse).

Mr. R. K, Benera, Chairmen, Pancheyat Szmitee, Sadar-1, Sambalpur,
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7.

10.

11,

12.

13,

16.

Mr. A. S. Kurpad, B. Sc., B. B. (Mech), M.I.B. (Ind.), Superintending
Engineer(Orissa) (Ministry of Irrigation & Power, Govi: of India)

Prof. €. R. Meeker, B. S., Orisse University of Agriculture. and
Technology, Bhubaneswar, Orissa,

Standard Motor Products of India Ltd., 29, Mount Roasd, Madras-2.

Mr. X. N. Bamanathen, Chief Engineer.

Mr. V. Viswanathan, Public Relations Officer.

Mr. P. Sebenayagan, I.A.S., Director of Industries & Commerce, Chepank,
Madras.

Tractors end Ferm Equipment Ltd., P.0. Box 3302, Nungambekkem, Madres.

Industiriel Estete, Mazdres

Mr. 5. B. Ahmed, Administrative Officer.

Xirleosker Fleciric Co., Ltd., Rajejinager, Bengslore-3.

Mr. Jeyant N. Gurjer, Sales Meneger

The Mysore Kirloskar Ltd., Yautrapur P.0. Hariner.

e) Dr. C. A, Phelnikar, M. S. Ph. D.

b) Mr. B. B. Bhirengi, Works Manager.

¢) Mr, G. K. Rwiker, Works Menager.

Kirlosker Brothers Ltd., (Kirloskewadi), Sengli, Maharashira.

a) Mr. N. K. Joshi, Works Manager.

b) Mr, R. V. Dehspende, Sales Menager.

Kirloskar Oil Engine Ltd., Poona-3.

2) Mr, S. K. Kirloskar, General Manager.

b) Mr., P. L. Kirlosker.

¢) Mr. C. 8. Rejguru, Senior Assistant, Export Dept.

Smell Industries Service Institute, 40 Cawasji Patel Street, Bombay-l.

Mr. B, 8. Nerule, Dy. Director.
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17.

18\

19.

20.

21'

22.

23.

" Xirloskar Pneumatic Co. Ltd., Poona-1.

Mr. M. N. Lokur, Works Menager.

Voltas Limited (Barthmoving) Mining & Agricultural Div.) Chinchpokli

Bombay-~33.

2} M¥. R. S. Iyer.

b) Mr. B, K. S, Jaien, Manager, Agriculture Dept.
American Spring & Pressing Works, Private Lid.,

Mz. ﬂ. M. Patel, Managing Director.

Agricultural Development Society, H. O, Naini (Allehabad).
Mr. G. C, Lall

Govi. Agriculture Workshop, Lucknow.

Mr. S. C, Bhatnagar, Agricultursl Engineer.

Hindustan Motor Co.

a) Mr. H. P. Singh, Production Engineer.

b) Mr, P, M. Eepen, Asst. Office-Menager.

Dunlp Rubber Co. (India) Ltd., 62-A, Free School Street,
Calcuttd-16.

Mr. B. &, Chadda, Manager, Tyre
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