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RETHAB T, BRLAHERL 567, YULHERCRESSHo ko & 2 TR
BFadhi LIoHEREMEED, Birofiseshs FEO Y2 F—¥ —~ OXiE 28 H
e, DOBRBOBABEDO 70 V¥4 BTAWIT2 DI (8B, T 0k
R BAIEBICE Dok L L, PHTHRADEBIENL, AELbftsorr -
Y —AEF L Rd, THESHCEDHL, 1973 F6 ACIHERL40T—H—BHMd0
T —H—, 180z —H~(FOOHEZELIZ0=z—-%—, Q50— —~Tdo
TeDEEE YO LRBEMLRET L ko

T Ofh 1973 ERICEBTEORE - HEE - ikl BEEzoftoKT b 7 AGEE Tk
KBART L, HfirBIheTHL 11 FECLRITXTET L TW B,

R CORBREMORBIMT, 1 > FUBAOHED 7o F—v — % A THERAIC
2r-n-—OEREMERI LS, LHOBHRKILT, £0F— 2 —nHEH0 1 >~
FPAHINE 2G4 v PHITHR Y4B ECELOGR, *0LB]l 2 ~7—Kp 70000 &— 4
DTN HELLT-EHEE Shice L L, chide{E@HcEI Lt s T,
OB DNTR, FOHA Y FAKEHOLELEBOMELYTRL, HHREEHE1
T—H—YhIRE2500 » &~ (WIR, LHEMLI0 » £—, FEHHES00 ~ & —,
KBS 700 v € —, TOMiMBHI200r ©—, AR LAXA CES2RSEBC) K
THIT 5 EATELZZ LLMBEL, TOMBIULN THE, Lo THHIKEN
BhEANY T 2 - A NBEORBEMBPR L, CORESRBCLTIERTEALT, B
AAOCIRRINATED I LORLUEZ O FHALTHT T2E NI ET, PEVWD
AT T 2N TWn D,

B SO R Hr

R — PAFERROBERE £ 2 -4 LTORH L >BESHSO BN
i, ROEECHEHRESNWTHED LR TN B,
©  FEE R O ) IGHE & B
@ FRMMOMRIRE M1
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@ MBS DORFASE MK L 5 & et b B i Ofk 5T
@ PRI L 2o ff o R
® HBEEETH LD HARTORIR -

L OEBEM L BIERT L, »2REAN - HHEHsELoNABRED COMBIC
PNTE, T SEEZNELA LAFRBBAOHFHICL > TRMRS K, BRENER
Bitdn bh, FipESCHBMEOHLE, 5B RUTECHEAR OIS
KEnwEHrodooes, R EDORBR DEAKAHICHNLE 5,
1) MR

1973 FERHTHUREZRDOL S CHKEL TW A,

il O & A S 25 = —#—
43 © #t5 8 36
REEDOREE, #aA2 35
TREE L o MM 4

2 %

1972 FELRO LHZERBEMOMEP IR L, ch KT 580l HRER (2
L1974 LM ) 2T+ L EOEF IV TH B, 1972~ 1973 EDOE P iin
LALODHBEMFRTL, AERNA61120x ~0 -~ DLMBCERAT2DAT
Bh, RICL972~1973 RO HPIC AT T ORBER, 2 50K 197346
Mot zR+E, ROL B YT 2,

i ( =—h—)
200 EBEROET LA KR
f- S ] B
ﬁ-" N m
G g7
N RV
b boEBDY
o8 S e
100
# 5 A 4
T | LD
i ﬁ 1 ;ﬁ
6 121 i 12, 6 2L 8 7L ¢
1871 72 73 '74 78

AFHE
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®l 1972 F/F M o B

fr W % M & 1 i it BALBUR fE I Rt
(z—#-)
7K i OR—5-11 10.35 2029 21,000
Cauvery 900 1,150 10,350
Rathna (T) 1300 1,669 21,700
” (B) 200 1,225 2,450
Padma 500
I.R. 8 0.45 1,77 4 8895
Jaya 0.50 1,883 825
Baise 250 2,550 1,275
Jagannath G015 665 1,66 3
(-2 N = Ganga —5 200 2866 430
2N % 500 1,122 2,245
®2 1972~'7 3 LY ORI
B B £ fa M Ef T % BATR & O &/
(z—==) (kg) (kg)
7 * Hira .00 694 694
S5—15—-53 1800 575 10435
S—-308 17.50 549 3,600
Moti 1.75 371 650
UP 301 .75 209 3656
7K i Bala 1.65 1,809 2,985
Ratna 0.85 1,941 1,650
SMBCP 0.07 2580 125
OR—-34-—-21 0.14 2237 311
Mangothomochi 0.04 2005 64
Honenwase 0.21 2273 416
k] Ed v L5940 1.00 72 72
8. Toria 0.50 54 27
Rl S S 300 174 523




£3 1973 4F ok FHKE

a) & #
tr Mm% & M & #r £ 7 B
(z—#-)
a. {fith 7k B | OR—5—11 3200
IR—8 890
Jaya 1580
Ratna 1920
Bala 1.50
OR—34—-21 525
IR—22 250
Pusa 2 —21 1.50
CR—44-35 7.50
IET 1991 1.40
SM—12 350
Honenwase 1.45
Mangothamochi 0.45
o B 10095
R 200
at 10295
b.&H K i Bala 550
OR—34 - 21 200
by ED OV 250
& 10,00
c. B BR il 49 7.5 0
£ At 12045

TR19T3EFEONMAEEL Th a0, FMOoRBEIEMT, MEGEHL =~
H=H b#H2000kgOIREBE LTHARALTH 5, ch HEKART L 9K AROHH
FHALA OB THRBHS500kg DM 4B L TE Y, AARXBERTORE L
VHRIICR L Ad DETF L L 9,
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1971 4 oM o B2 O i Fil 1A
19724 G L (OFR D F
()i o [ e
(3) 3 A ( Sk )y 85 )
(OKE © FHHT T B

(5)% A 1F BBk ( W4E)
1972 4 & (D22 @ Al e i
(23]~ 22 © I LY
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@7k H#EE O IR}
OB MO ER
(52718 0 A% i W5 BE
OF 1oy |
R W (D3 O Fh i e B
(®¢ﬁmmw
ch oo RE - RfEo R4, H HICRERK s 2 RAREORE Y, MlEORE
ECELTHhNDE,, —REFCHToHFTESOMB L LTIRIAIH, ToE
DM, tOo2 TR ERAREFEE L2V RAROMBEOHE L TIEMHIN
TWbh, KKZHhLDEBOS b, HKFOHMORBOERSTLHLL TWDH 1972
F~1973FEOMMY- B LA EzRBORFC>E, zOMBLHAALLY,
W 1972 EFPERR
(a) FRPEWCBE+ B8R
@ Bo HHCHES 2858
1972 EM M A TESA W BI+ 5 5 - MEN 8 MEfTaHATE D, THOMM,
T—REE LTRFEBR R—1 0L 5D Thh, kKL, WFNORBRIC S0 T
b, & F WK white jassid, leaf webber, leaf roller %o, * %k,
BHHICIE cut wormBOHRERITTrh 28, chodtn PFHIKFWARL Y
BERMCERE LA Tw 2,
MOR - - B RMcHT 2 B3 REFOPWT, T REoRLMEK L
Yfiebhterh, RERKRMTHBala, P& T Padma , BRERMCILIR—
8 AU M ETRL T D, 2 t0MIC2 RBX M 1 Bl TKE < 0 R - Rk
KON TOMi 2 5k - BE2fTabhTHh, 0956 0B AMEE THOR~
5§ ~ 11RO IVHEMERL Thd, XL, ChoOoRB - KBRS O NBE
ﬁﬁ%@ﬁ%fﬁ&bhk%@?@b.1&@#1#&@&@&@%@5&%@?,
HWE Ch ORI IEMOBH L Shab LT, EMeHNE, #rak
ODHBHR T hid 26 20,
@ RO RKRCRT 5 RER
(1] SEREEMH OF fICHET 58 B
P&mflioBala & PERMO Padma & AV, REBIEK 04 HEH ( 3~ 4
B KM+ 28 RefTroTno, TORRER K 2GR+ L+ T, RE
Ml Bala OPAICH, 3R 4MEDERANT <, PE:RMPadma T2 4615
OB LABREM TN B, CORRHG, HRBSEIRERMCHESET
ESOGABKEIMATE (, PERMTE4ABRA BT 2008 L We Bhh b
LD REWERNTNE,



B’ 1

K TR &M AE B R (197 2FEmH)

% ®] & & 1 # X
REBofEE o HBHEE | BHEB BRER | MBH | EFE& | B & | fAzEg sk | # E | 188 | 8 B W E(ERER)
#o| ® ® & A H A B A H A H B em em g | kg z—n)
(1) PR @ | Bala 6. 20 7. 11 8. 18 9 23 95 100 143 1.6 19.4 132 211 2484 |[E#AE TRE
2 Ceuvery s ” 8. 21 0. 2 104 95 236 189 206 159 25 4 1,936
3 | Ratna w ” 9. 2 10. 16 i1l8 106 19.0 159 243 111 226 2,242
(2) "h4RTEEER @ | Padma 6. 20 7. 13 9. 12 10. 14 116 98 24.2 14.2 21.6 108 24,0 2628 4 ”
5 OR—34—2 #” o . 10. 16 118 99 235 13.4 238 110 2 4.7 2520
6 | TrR—22 P ” ” 10. 15 117 87 23.9 156 209 88 289 2,228
(3) mEREERRE @ | IR—8 6. 20 7. 10 9, 20 11, 9 142 89 20.3 13.0 223 91 322 3470 ” ”
8 | Jaya # # 9, 18 1. 6 139 100 2 0.1 1.5 2 2.4 100 315 3,368
9 | Jagannath u ” 10, 12 12 2 165 95 211 1.9 20.5 110 — 2842
(4) MR IS 10 | OR—34—6 6. 20 7. 14 8 29 10. 5 107 86 16.0 10.7 17.8 94 21.2 2,266 » 2B
® B il | OR—34—16 o # 8 30 10, 5 107 90 15.8 120 197 77 215 2,383
| 12 | OR—34—21 w ” 8 25 9, 23 95 91 159 112 203 83 2 1.5 2558
1 | Bala 4 u 8. 23 9. 23 95 - - - 186 127 -~ 2209
2 Cauvery # ” 9 3 10, 13 115 - — - 202 66 — 2,466
13 | OR—45-5 w” # 8 27 10. 3 105 89 14.7 10.. 224 142 18.2 2,408
14 | OR—22-30 # ” 9, 6 10. 10 112 96 175 105 24,1 105 2 5.0 1,625
15 | OR—22-36 P p 910 10, 22 124 93 17.2 12.2 23.9 112 212 1,566
OR—45 — 44 # # 9. 3 10, 10 118 108 14.9 9.4 20.0 151 207 2,775
@ | OR—45—11 w w” 9,10 10. 16 112 107 17.8 10.9 23.8 147 202 2816
(5) HIR A 18 | OR—10--112 6. 20 7. 15 9 14 10, 22 124 98 195 12.6 227 109 23.2 2,200 ” Y
19 | OR—10-135 # # 9, 12 i0, 26 128 95 21.2 138 206 79 2 6.0 2500
20 | OR—34—1 # ,, 9, 11 10, 20 122 104 173 11.4 20.7 97 224 2,546
5§ | OR—34—2 7 ,, g 12 10. 18 120 106 14.9 9.9 234 97 2,366
21 | OR—8-—532 # # 9. 15 11, 4 137 91 19.2 120 23,0 99 2172 2,367
@ | OR—5-11 # ” 9, 22 11. 3 136 101 162 9.9 22.0 107 304 2,686
4 | Padma P ” 9 12 10, 14 116 87 181 113 215 126 2,480
1 | Bala # # 8 18 9, 24 96 95 16.3 132 189 119 2,346
e & 8 & % 23 | SM—12 6. 20 7. 16 9. 13 10. 25 117 80 183 9.6 20.0 113 215 2,760 1 Bl
( B&EmiE) 24 | SM-14 #” p 9, 12 10. 18 120 103 135 8.7 22.0 158 2 6.6 2,540
25 | SM—BCP # # 9. 10 10, 16 118 104 104 7.0 17.5 165 - 2,756
26 | Tainan—3 ” ,, 9, 20 11, 6 139 92 103 129 20.9 80 - 2400
(Mutant)
1| Bala ” # 8 18 9. 25 97 98 16.0 125 175 96 - 2040
(7 8 8 8 % €9 | OR—10—22 6. 20 7. 16 9. 20 1L 10 142 77 184 120 295 132 19.9 2,800 1 Xl
(Mg amid ) 28 | OR—10—26 # w 9 19 1. 9 141 82 16.4 7.0 24.3 154 21.2 2740
8 | Jaya ” " 9. 15 11. & 139 106 39.6 213 224 100 ~ 2700
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He-®R-2 WERHOSHEREM

£ : o ' ¥ LG
& M o % i R bR 1€ 1 oA s B
‘ A A | A H
Padma 204+10+10 9 12 10,14 | 2583

” ' 12+12+8+8 ” 2705
Bala 20+10+10 8 18 9. 25 | 2260

” 12+12+8+8 ” 2205

() %8 o #k iR o 7l 457 B4 B8

KFBOR—5 - 11 BEETHW, 4 HIMOERKC %, chozHELLTHL
BEDES TS REAREK Ly MEEBL W2, ToRaHE - R—-—30
&& 5T, Growmor AP & Japani Fertilizer 2iaiiA & & o 720

COKRPL, MUBFEAN.P.KoLREH A8 LT g s Hiil LT

nh,
R —-3 HRoHERENE
IR oMM GR 1€ 49 oA 2 £ F M ® &
(=—H—Ybke)
A B A H 8

Growmor AP 9, 22 11, 3 136 2826
Can + SSP o #” #” 26906
A-Chloride-8SP o #” ” 2743
Japani Fertilizer # ” # 2813

(18:18:18)

{47 = b AR 5RE
LR OB S Jagdalpur O FIBAE B L ifERIA Ty 508 5 =
bR ( Soiltest dose -z —~#—%bN40, P20kg ) &, —R#HIHE
W sMEME (General dose 2 —#—3HN50, P40, K15kg ) & @
HEHERE(T2> T b, TOHBREAR - R4 DEHb T, —HHEELC LD
bODEBREDE VW, AX L cORRBRE I EMTCTF abhTWws0T, TON
B <, Motk sorshomf s L8 ELE 9,
o |- 4 MR ABRAR AY

OB IX o A g T—h—Hy R (ke)
Soil test doge 1,800
General dose 1,955




@) * ofh ofMBIEcig-+ 28H5%

el Lt i o B O 1ic, Azotobacter DMifIREA ¢, KH~OT
HEoBA ZEC 2 W ToORBLITAaDRATWED, SORMSTH, 24k 8
Y LAt Rd 20 Tnant 9 Thb,

Mesta ( Bf) ©mfficiE+ 2558 .

Mesta LWt h 2 Hibiscus Blofh T, chic2fiis b, +01 D%
% Ambary Hemp, Bombay Hemp, # 2\wid Decan Hemp & L0FdN 54 &
VE k@77 ) #EFED + 7 ( Kenaf, Hibiscus Cannabinus L.) T, f§o
1 D% 4% Rozelle & At Jamaica Sorrel & idh 2B WEED v — v
A~ ( Hibiscus sabdariffa L.) TH 4, C ORFCWRRYT CHAEHF L,
et o b0 4 b, B0 e — & 4 58 - 1555 34+~
THRE DL DTH =,

C@Mestﬂtog, Mt TTabh AR OEEIR-8—5 LRI &
BOT, AM1 —1 AR AE(, REMMMIB TEBLIHFh TR D, MY

B L b OHMHCHEEHNT 3h Twnd,

H+3X—5 Mesta © &l B
M M & w8 il i1} EFAE £ #® i it
‘ {(r—#—0bhke)
H B H B 5] cm
AMV—1 11 20 12 5 164 361 1350
HS 42—-88 11, 20 12. 5 164 337 1208
HC-—-583 10, 23 11. 8 135 387 1336

(/) HSW Hibiscus Sabdariffa,

HCW H. Cannabinus BTt ZnWh Efph 3,

B) 19724EMMWA 5 1973 SEEMIC 21 T DRER
(a) Z EHERR

CORTTCRAMESARTAED CL 24, O BHAE N, KDz ba
“ARFEB RN, SEMOEMLHRKE 20T, 4HIFD LM 556 & Tl
ALtmﬂﬁmﬁﬁw&mﬂ%ckwxor,ﬁﬁ@@hﬁnm%c&#ﬂ%&&
%,

CORSEBRN O, WIETHEREMEO LI SGUEFBIC T 255 0 fevr
MLREINTED, 2OL 52 BHICEL THAES RO 2 AR TS 5,

#%wMéﬁummerbf,%&&mwBMa&m@m,ﬁaw-¢ﬁ-¢z
Z b (Mung bean ) £88 ¢ 2R BAT 2R Ta 8

_22 -



RBEHEEHIRENCT2oh, VEFORMEIR - £—-60 LD Tah 5,

l-R—6 2FEFEEABAER

£ P ( ffli) % M I HE MR £=HA HZ pi oo
! (=—H—Libkg)
B A 5]
Paddy bala s,ﬁze 9. 24 goﬁ.‘ 1011
Mustard
gsamgarh toria 9 29 12 186 80 _150
Wheat Hira 12 21 316 86 672
Baishakhi moong 3 27 5 28 63 655

HBEMELOLHWDENb boT, Py vk FlaiBERRBICT TEEL
Thizh, T/, PL2bid, BETERRICGET2RALD0HET oo est, BE
KFEELMRSL Y, FALhICELYPEEOHBE L Thotk, LA L, 19734
BE ORI A TW B,

AR ORELIC L 2 HAXXOLD, COMORRBRICH L CrtH i
ODHIRBHEECHNAIDOHNS D LD E TH o,

(C) 1972~ 1973 {FEMEHfeHER
BEMEC DnwTild, EhBE ISy R28KRMTarbhTW B,
@) NEFECBTLEBR
® HREBRESBTRRK
§ Ml A4 REOSMETRBATaon, TOMREER - K- 7 CRT
L DT, Moli MFHZR & At 2F o /e dt, T OGRFEE Hira, UP 301 & 3k
REPFETH > Tinik,

R/~ 7 AEERMSERR

B O & mOHE M AE A | B £ | BoEH LSOy
(0.5m 24b) | (kg A~H—)
npM 15-53 | 11.02:7 37 103" 103" 52 1580
HIM 15-93 ” 3 3 104 94 50 1600
Hira " 2 23 95 68 74 1325
Mot i " 2 25 97 68 78 1700
UP—301 P 2 28 100 74 45 1460




@

ANEO RN & R A BE B+ 5 BBk
SHEMEHDM15—53%MAw, 11450, 20H, 12556 Ho 3 Mo

s RMERLEs TREATabh, K- B-B80L)2FRMPLATH 5,

B R—8 EOBL & R BRI
oMW | Bl W | W mA| EBEK DRz Abke)
GM6E | ®MSE | &MOX
11.}?;| 5E 12.H22EI Zﬂlﬁa 1133EI 1270 1164 1216
11, 20 1. 6 3. 2 102 1532 1522 1526
12 5 1. 20 3 13 g9 1500 1478 1454

®

&flotc L aiBoERtHisT, thid tifHNoERoEENTLH
k&<, 1105 ABEABAM 22BN white jassid OBR £, ¥ £

LU S stem borer PRI & /e, Th R E. P.NTHSCHMATLC

LI Lo T EmBahico LL, 1185 BBRORBEDZHo ks
AE 3 R o R T 5 EER

3 B £M, S, 308 BIEKOW TE11 A5 Bhb, Hira & Moti FsH
Kow<i1: A15846, Wit S HB 212 A 30 H 3 To BEMERG

BELTWA, TOBPRER - B-1KERTELEEFITH S,

Kg facre
15005 b
e
\\-.
T——
" ~
1000
i S 308
L ——— Hira
----- Mot
500
- \
0 1 1 1 i i 1 1 I i L 1 \
5 10 15
l | 20 5 3{I) 5I_ 10 15 A1) 25 3|OE
]
115 128 A
HE-1 SESKMUOBHYC L2RBOHER



1 BEfloBBTts b, /4 Hira, Moti MMMl oD~ Tik, 11 A5, 10B®
fH OB S 2w, affomn & LTBER 1L AtaoBElili A%<, T
CABES 308 & Hirafli @il ool AA%DMMERE, 212 AUB
OBHM TR, 3&MEE LR LEWIC THELTY 3,

CORRNG, HEUFEIEOFEHME LTI A TAREL L322 LTH 5,

e RMdR e 52, HDM15-53 £ Av AR ©, 11858 #M

CEoREAIIA200BE L abHo e b, HOROBRMK b 2 bhk L
B2HT BB,

(b) # 3+ 5 EHER

O #3rofflLHENCET 38R

H7 05 HMlco ¥ 3EOFBAM TR THRL Tw b, HTE- HiiicEo
RELT 7S avOWBERITRN, 2282ty AOBRGICE DR LB,
HRAEREE - H-2wrRTLs b ThoT, Laha 5904 &AW hoRMEN
CKENWTHIRERBTTR LA, 24211 A5 BER @ ee@NTsEAnR ok,

%+ Pusa @AM EIC 12 & A ERAE A b IRE B & ICE Do 720

300+
\
1y
200, \
\
\\ daha 5904
\ B—-85
. \
100 """-...
0 e e ~-=8.Tonia
o
—
"———38-13
Pusa
Lo R,
e 1 U i S ot —
15 25 ISE
104 118
-2

(@) EIRMBETCET 575 v ORMRER
IR ECET 275 YRBTRET AL, ARETAVTIEZIcRERE
TaoTWhd, TOMKFRR - X-90L Y TS 5,
Pusa @M IEM iz & Clin Eaty, R L 2-Tna, o 3Rt ¢
i Samgarh Toria #t\» { BANRNE ok,



Be®R—-9 MO 2 > vREMEEREM

g fli A& 7O B e W OB & HHE J‘-—w(—ll{l}é
' B
B—85 ldﬁﬁa 11.528E lﬁ 5El 90 178
Samgarh Toria ” 11. 24 12 27 82 195
Pusa ” 11, 30 ‘1. 6 91 -
Local #” 11. 23 12 25 80 175
4) ¥ X B &

BRI ADORABED—DT > T, BEOEMEE > T1973 FEFME
HEHBIRTWL AR, TORBFERDLEELD TH B,
&) Bisk o &t
kBT TR, BEAENBRBNETATO LD T S - 22,
Y oPRE, R TR OHMHEORME BRI, 2 ACMIEUREOBMIRA T
TECHIMEREHGRFEE LD, RBC Lo THRBI LB LOCHDL TN, 27
TOMBIEONT S, BEHAYRMET L TORTR & 2REXARER, RUE
OERBRORFHE TR IEF 2 BBARO=ZEN R 2o THET LI oKL, T
hie Fr KRB ONEHRETIHREH LA LoBBESh TW 3,
(B R IERI o Bt E |
M R L L, O, O ML B #f, ORETE, OREBEC
CHEEDABIKF T TIT bR T 4,
{a) ZiME
B¥YRAEEE 84
w o om R 84
b) WAE
® W (UMsA27~298)
HOHTH (£F)
1 © Bl
10 % i
# e
it &
MK
AE 24 7
(@ LHRERCCAM (68 22~240)
RERDn T



HE D
2% H ¥ Hh
2~ | A
B MM
® FHOEEFEH(T7A6~7H)
KONG4
R RER B
PSRBT
B
@ Y- R WEY CCMAERTORE( 1089 Aol )
C S8 ER/REBOKETEH .
HHERBRE A EACOMBEATH TR > Tsb, Thr P LR KEAERETTA >
T b, BEEL ~BAROMBLL LEEROMKERLTY, 2 PLCER
RoB 28R e, @ik . fes % - B8 apiksico s BREG
BEERELED, BREALOMBEBROMELBICAET, TOoHREIBOT AR EH
oftdnd, '
bb ABEERTOBAICE, 0MEEET s bAKEROBH, BICK LIS
OREMAEE TS 25, BREZOHRKOWTOEE ML, BSASHATOSBR I,
Ao LELTITEN, @A 72MALTHKERALTFA22ELTEY,
1973 FEFEOTMBPER IR LA LELE 1A AR EOHR L AT 2 HABARK L > Tk
Twhd,
5) MAMFHKHT BTN
&) MAUBER~OHENOBE
thi TORBAHBK ST 2 BB oA MO REY S A HHHE, flRkoL 5
K EMEETECIMOM B L LTHRIASh TSR, HE BECL SRHRE
©, HEMRRTH0 — BRI+ 5 KEH%S 55 LT, KECHALRCBEL
205 b, TORRBAEFEORUBRCET 2MAEOKEHEL L 2> THbATW
Bo TOROBEAO—HB|E T, SELTIMAFEHHE L ERT 2HHMC, 56
Ko EREIL 2 LB EHOBT 2H/E T8 76, Tl S IE
T btk
B v Ana— R KCE TS ERER
AEGRTHIEY fra—PbHE 2000 - H-DH9HLE00 2 —H~D b vxax
YRU—HOKBICArmy worm A KFEEL, 1 v FAIEEEz P CAER fil 55
WEBHASoDT, BEREN, BEMEFIBO duster ¥ sprayer SO
HERHEL, *OURERTTE ke TOMBRPBBRIEMGL ¢, BEA LKW



Rétsh, 24, D.D.A. OEREAGKHKREH > T b,

2. RAArYa—LHROFERRERE

COMER 2w T, BEKL > T, HEHBLEHPRKORBRAO KD, < hrda—n
%mm%mmm0500x—wummw(Nﬁ»:—erlm14%%&@&)Mmﬁmﬂ
RIRT, DA, HKBSOMMARTHAL, FETIEMEELH L 2 b ORER
EHREFTHLLHEBRHOA TN D,

ORI T 5 B OFHFEICE VT, 2FPVI3, M4OTHHBEOEM 248 —1—%
R HBEMELE LT, BEEEORRETELLZ LT ES> Thk, L LETOBEDOH
PMADOER, COTMBIDWTHLEITI » FRR LR IR TWARBEOHRMARICIHE h 2
b, HEERROL S, c0EHICPVAIHESHA- Thial &AHBL %,

% A Bt I & Sl m R
PV 13 7 12— — 6 7x—h—
PV 14 177 124
PV 43 -~ 52

Bt 248 243

TabLhRBOFHEEREE 191 = —»—T, ChAthESBHONRERE 2 260
Tha,

LA LETOH, S6kBRETHLIVWEANERMETHRL, F4O00NAHEAFEZAS
(1973 8A 15 MM KEWT, KEFQEOTK, MHEOHBRAHI05 K LEF 1
T—Hh—=FD, BH105 2 -7 — 2 HRRK, EBREHrobhoRXTHETIZ L LEH I
o

TOZEEOBRG 2oV HEOEN, NESOFMEIRDOLEE I TH 2,

105z~ —[CX T2 EHEHBOABERE v srs A
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5. ® # # ¥

The conception of land consgolidation

The farming in the past depended on mainly man power and cattle power,
however, latest farming has been influenced directly or indirectly through the
development of the other industries.

As a result of them, the phenomena like development of agricultural machinery
and outflow of agricultural population has been brought about.

Modernized farming must meet the needs of the times as the other industries
advance. Therefore it is simultaneously necessary that the development of agriculture
carry-out not only the reclamation in the past, but also improvement of irrigation,
drainage and soll layer, still more bleck reformation and arrangement of the road
in order to establish the modernized farming for saving the labour and getting the
high yields.

The overall land arrangement as described earlier has been called as land
congolidation, viz. its purpose is not the improvement of the point or line like dam,
weir, main canal and so forth, but it is improvement of each portion of the farm
which is areawise extension, besides it is directly connected with Farm management.

Farm management moves according to variation of social condition, heunce,
even though mechanization of the farm is going naturally, its degree is very different
due to the variation in the size of the plots of each farmer and land condition. Land
consolidation, which can be applied in all the cases is not possible, but it is required
to make land consclidation which can be applied to varied social conditions as much
as possible. '

Land consolidation is such a big operation of the land that it is uneconomic to
do over and over again.

Therefore, if possible it is desirable that land consolidation should not be
necessary for a period of at least 10 to 15 years, or still more. We must consideyr
what the frame work which will be fixed for long is, and what variable work which can
go well needs of times is, in order to adjust the phenomena opposed to each others as
described previously. The frame v;rorks of land consolidation are mainroad, main

canal and block reformation. Then variable works are access road, minor eanal along
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the with of the paddy field and bund, further more temporary road and other minor
facilities in the upland. Secondly, land consolidation with block reformation is
explained mim;tely. It is rather different in comparison with other land improve-
ment in not only arrangement of the shape and quality of the block but also simul-
taneously arrangement of other conditions of the land i.e. road, canal and block
each farmer before land consolidation is renovated. So the replotting of the land is
indispensable, moreover at the same time it is indispensable to collect one or two
blocks from dispersal patches in order to get more effect of Jand consgolidation as
described earlier. '

Plan of the replotting is indispensable in the land consolidation with block
reformation. However unless each farmer agrees with sufficiently plan of land
consolidation, even If the plan is approved by highly qualified technical experts,
its execution will be impossible.

I. Classification of land consolidation

i) Land consolidation for paddy field

iil) Land consolidation for upland

iii) Land consolidation for reclaimed land
II.  Definition of land consolidation

i) Land consolidation fcr paddy field

It means to arrange all roundly, irregular and narrow shapes in the.
present paddy field to enlarged and rusted paddy field with arrangement of
read and establishment of irrigation and drainage system.

il) L/C for up land

It means to arrange all roundly, i.e. irregular and narrow shapes in the
present upland to re-adjusted upland of the slope and block, furthermore,
improvement of the soil-layer, and arrangement qf the road, establishment
of irrigation and land conservation.

iii) L/C for reclaimed land

It means to make the paddy field from the reclaimed land.



Replotting

It means that we appraise the difference of the land before land consolidation-
and after land consolidation, 'according to the apprasiement we establish new
reversional relation for the land.

I. The determination of the area and shape in the land consolidation

i) Conception of the size of a plot

The.detérmination of the size of a plot Standard farm land

is most important, therefore it should be

considered seriously that the purpose of T urn out | (Blot)

] (0}
the work and adjustment between present irrigation t

‘ .
problem in the regional agri. and the — canal ! AT aTAags

H
desirable condition in the future. The  Biocky—. canai

! |
determination of the size and shape of a :
(Field}———

plot shall be based on the following:- i

1} 1t is necessary that agricultural £ .
machinery is efficiently workable. ]’”'-\ access road l “
a) The size of a plot must be
as large as possible. Field > Block > Plot
b) The length of a plot must
be in principle more than 100
metres.
c) The width of a plot must be governed by the topographic slope
and capacity of plant protection machinery effective reaching distance
of which is generally between 30 m to 40 m from both the bund.
2) It is direct and reasonable in relation to arrangement of the road and
system of irrigation and drainage canal.
a) The road, irrigation and drainage canal must be in principle along
the width of the plot.
b) Considering drainage of the underground water, we must check
if the relation between the length of the plot and the underground

drainage works is correct.
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3) As itis important in the paddy field that every plot should be levelled;
greater the width of the plot will be more volume of soil and hauling
distance operated in the leveling work. Moreover, elevation difference

of adjoining plots is more also. If the elevation difference of adjoining
plots becomes more than 30 em, the elevation difference of the bund
portion will become more than 50 em due to addition of the height of bund.
Consequently some slope protection works of bund will be necessary, and

movement of agricultural machinery over such bund portion is difficult.

" Bo the desired elevation difference will be normally less than about 30 cm.

4) Even if a particular size and shape of the plot is suitable keeping in
consideration the previously described conditions it is frequently difficuilt
to carry it out as suitable due to some social and economical conditions
like land ownership, difference in scale of farming and degree of difficulty

in the replotting, Therefore, it is important also to keep these points in

consideration.

il) The determination of the size of a plot in paddy field
1) Standard size of a small plot of a paddy field will be: 100 mx30m
{length in.ay vary from 100 m to 70 m and the width may vary from 30 m
to 20 m, but the area of a plot is preferably more than 30 areas) 1 area =
100 sq.m
2) Standard size of a large plot -200 m x 40 m.

The limit of the length and width of the plot depend mostly on the
capacity of plant prolection machinery and so forth which have been
developed lately. When the length of the plot is more than 200 m, the
access road on the both sides along the width of the plot is necessary.

Table-1 Relation to shape of the plot & converted land
Width Length Area Ratio of converted land
20 m 50 m 10 areas 13.2%
25 - 80 20 9.5
20 100 20 9.5
30 100 30 7.8
40 100 40 7.0
50 140 50 6.5
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Specification in the calculation

Width of road 4m

Total width of irrigation and drainage canal 5m
Width of minor drainage canal 1.5m

Width of bund 0.5m

Access road and lateral drainage canal is after every 10 plots.

Table-2 Relation to topographic slope and goil movement in the case of Japan

Number Average eleva- | Volume of soil
Topographic of Standard size tion difference movement
.slope project of a plat in the plot per hectare
over 1/300 11 100x30m (6) 100x40m (3) 28.6 cm 1,689 m®
50x20(1)120x25(1)
1/300 to 1/1000 12 100x30m (8)120x75(1) 14,2 1,202
under 1/1000 12 100x30m (8) 100x40m (1)
121x100(1)350x145(1) 12,2 817
570x200(1)

3) Standard size in steep sloping iand which is over 1 to 20 in the grade.

It is better to arrange the plot along the contour line and elevation
difference of plot to plot must be less than 1.0 m or 1.5 m in order to
have easy movement of machinery and erosion protection and etc. ;

iii) Top soil movement

The necessity of top soil movement is closely relative to the depth of
valuabie soil and cutting depth for leveling. Therefore it is necessity
should be determined after studying of the plant growth is disturbed or
not after land consolidation without top soil movement. The depth of top
soil movement is normally 15 em and the conditions which are necessary
to move the top soil are following:

1) n case of extremely valuable top soil due to intensive soil management
in the past.
2) in case of extremely inferior subsoil.

3) in case of being unable to improve the subsoil into the valuable top



soil by soil management in the future, because there is some disturbing
factor for the plant in the subsoil.

iv) Shape of the block and determination of its area

The block consists of several plots, which are along the length of the
block. The fixed design until now, which arrange access road from every ten
plots will be not correct, but it must be arranged with degree of concentration
of cullivated [lelds, besides lrom the {unction of irrigation and drainage point
of view the area of the block is control unit of minor irrigation and drainage
canal hence if number of plots are excessive unbalance of each plot will haﬁpen
in the distribution of water supply and water level control of drainage, and in
particularly advantage of up and down stream will be opposed to each other.
So it is undesirable. But even if it is excessive the problem as described
previously will be no more in case the same framer has continuous plots in
the block. Tor that reason it is necessary to examine throughly the number
of plot dispersion and concentration in each farmer in case of determination
of block area.

At present a block area like 100 m x 300 m to 450 m which gets tougher
about between 10 to 15 plots which are in one area to be 100 x 30 (30 are is

standard in Japan)

V) Le'md congolidation in the community village

According to the report, this area spreads on the left bank of Anjeri river
at the elevation of about 300 m and the slope of less than 1 to 100 and its soil
belongs to almost sandy loan, its depth of soil layer is average 6 areas at
present and it will be not expected great change in the future, hence basing
upon the present cultivated area, and lanc consolidation as described above
and considering the risk dispersion of damage by storm and flood, by blight
and harmful insects, further more water managerﬁent and the dispersion of the
labour peak, the standard size of a plot will be determined to be 100 m x 30 m,
which is comparatively small and little converted land.

Top soil movement will be mostly unnecessary in this area for executing
land consolidation, because of land consolidation as described earlier and

soil management in the past.
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The area of a block should be determined after consideration of each zone

conditions.

II.  Rough estimation of land consolidation
i) Order of land consgolidation
Get obatacle out of the way Cut and carry out the top soil to the

adjoining plot in which leveling of base
soil already complieted.

Base soil to appropriate filling for road and filed bund.

General cut and fill in plot Leveling of hase goil

Carry out the top soil from the adjoining plot in which land consolidation

will be executed next to this plot.

Final levelling Road, drainage and field bund finishing

ii} Land consolidation (cut, fill and levelling)
1) Volume and hauling distance of the soil in each plot
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Unit Rough leveling in bage soil
General Size of Angle Max. cutt- Volume capacity by Unit capa- Top soil
Topogra- plot for con- ting depth of B%ﬂ Hauling D-80 Area city by volume of soil
phic slope m tour line m m distance m3/hr Hour m2/acre | D-60 m2 Hour movement
1/50 20 x 50 45° 0.5 372 32,1 49 7.9 4,000 2,500 1.6 600 m®/acre.
20 x 75 " 0.7 560 510 31 18.1 4,000 2,500 1.6 600 m3 /acre.
20 x 100 " 0.8 676 65.7 23 29. 4 " e y "
30 x 100 1 0.9 .. 720 | .80 L 9 31.4 " " " "
40 x 100 I 1.¢ S+ ¥ IR N R ot S TRV AR A A S ¢ L : S8 A e TN LEre a1 B P
1/100 20 x 50 " 0. 25 188 321 49 3.8 g 1 " "
20x 75 " 0.35 280 51.0 31 9.4 " " 1 T
20 x 100 " 0.40 338 65.7 23 14,7 n il " "
30 x 100 " 0.45 380 65.0 9 16.7 n " " t
40 x 100 " 0, 50 373 64.1 9 16.3 " " " "
1/200 20 x 50 " 0.13 93 32.1 49 1.9 " " " "
20x 75 H 0.138 140 51.0 31 4.3 " " t "
20 x 100 " 0. 20 169 65.7 23 9.4 " " 1 1
30 x 100 " 0.23 180 65.0 23 7.8 " il " 1
40 x 100 " 0.256 187 64.1 23 8.1 n T 1 t
General Total hour Not included
Topogra- Hauling Unit capacity Unit capacity included top top soil
phic slope distance by D-60 Hour Area by D-80 Hour soil movement movement Remarks
1/50 0m 49 ma/hour 12.2 hrs 4,000 2,000 mz/acre. 2.0 hrs 23,5 hrs 11.2 hrs Clearance of leveling is within
30 49 12,2 " " " 33.9 217 10 em.
30 49 12.2 " " " 45,2 33.0
40 36 16.7 " " " 61.7 35.0
50 31 18.3 B " n 65.3 36.0
1/100 30 49 12.2 " " " 19.6 7.4
30 49 12, 2 " T " 26.2 13.0
30 49 12,2 " " tr 30.5 18.3
40 36 16.7 " 1 n 36.0 19.3
50 31 19.3 i t " 39,2 19. 9
1/200 30 49 12.2 " " i 17.7 5.5
30 49 12,2 " " " 20,1 7.9
30 49 12,2 " " " 23.2 11.0
40 36 16.7 H " " 28,1 11.4
&0 31 19.3 " " " 31,0 11,7
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iil) Road, drainage and field bund

1) Density of them per acre. in each size plot

Size of plot Density Main Access Drainage Field bund, Remarks

20 x 50 180% 23 m 40 m 27 m 219 m Standard size and each quantity as per Master Plan
20x 75 123 16 27 18 147 in community development.

..20 x 100 2100 . - 13 22 15 121
30 x 100 7 10 17 12 93
40 x 100 6G 8 13 9 73

2) Estimated cost (a) Road
Main/rate Cost Access rate cost Cost
Size of plot Quty | Domestic | Foreign |domestic [ Foreign | Sub-total | Quty | Domestic| Foreign | Domestic | Foreign | Sub-iotal | Domestic | foreign| Grand total
m m Rs Rs Rs m Rs m Rs Rs Rs Rs Rs Rs Rs Rs
20 x 50 23 16 2 368 46 414 40 5 1.3 200 52 252 568 98 666. 00
20 x 75 16 16 2 256 32 288 27 5 1.3 135 35 170 391 87 458. 00
20 x 100 13 16 2 208 - 26 234 22 5 1.3 110 29 139 318 55 373. 00
30 x 100 10 16 2 160 20 180 17 B 1.3 85 22 107 245 42 287.00
40 x 100 8 v 2 128 1A 144 13 5 1.3 65 17 82 193 33 226. 00
Remarks: In order to calculate the rate, the data is appropriated from
counterpart officers.
3) Drainage and field bund
Drainage /rate Cost Field bund/rate Cost

Size of plot Quty Domestic Foreign domestic | Foreign Total | Quty | Domestic | Foreign | domestic Foreign Total Remarks
20 x 50 a7 20 0.1 540 3 543 219 1.1 - 240 - 240 In order to calculate the rate,
20 x 75 18 20 0.1 360 2 362 | 147 1.1 - 163 - 163 the data is appropriated from
20 x 100 15 20 0.1 3060 2 302 121 1.1 - 133 - 133 C/part officers.
30 x 100 12 20 0.1 240 1 241 93 1.1 - 102 - 102
40 x 100 9 20 0.1 180 1 181 73 1.1 - 80 - 80
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iv) Sort of land consolidation and comparison of its cost

1)

2)

Sort of land consolidation

a)

b)

Modernized land consolidation

. 1
No A\"‘}B C E
No. 2 A""'-/

A land consolidation included top soil movement
A'  land consolidation not included top soil movement

Semi modernized land consolidation
. 3 '
No A YB 7 E
No. 4 B
b road included both main and access
b' ‘road included main only
Traditional land consolidation
No. 5 Al———F

¢ drainage

e field bund

Comparison of its cost

-~ 73 -






(A or A') (B or B") ) (E)
Lanc consolidation Road Drainage Bund Total Grand
Topographic | Size of plot | Sort of | Domestic [ Foreign | Domestic | Foreign | Domestic | Foreign Domestic | Domestic | Foreign | total Ratio
slope m L/C Rs Rs Rs Rs Rs Rs Rs Rs Rs Rs % Remarks

20 x 50 1 1,128 306 568 o8 540 3 240 2,476 407 2,883 81
~do- 2 538 146 568 98 540 240 1,886 247 2,133 | 60 Recommend.
=do- 3 538 146 568 98 - - 240 1,346 244 1,590 45
-do- 4 538 146 568 46 - - 240 1,146 192 1,338 37
-do- 53 538 146 - - - - 240 T78 146 924 26
20 x 75 1 1, 627 441 391 87 360 2 163 2,541 510 3,051 85
-do- 9 1,042 282 391 67 360 2 163 1,956 351 2,307 65 Recommend
=do- 3 1,042 282 391 67 - - 163 1,596 349 1,945 54
~do- 4 1,042 - 256 32 - - 163 1,461 314 1,715 50
~do- 5 1,042 - - - - - 163 1, 205 282 1,487 42
20 x 100 1 2,170 6587 318 55 300 2 133 2,921 644 3,565 | 100 Standard

1/60 -do- 2 1,584 429 318 55 300 2 133 2,835 486 2,821 79
-do- 3 1, 584 429 318 65 - - 133 2,035 484 2,518 71
-do- 4 1,584 429 208 26 - - 133 1,925 455 2,380 67
-do- 5 1,584 429 - - - - 133 1,717 429 2,146 60
30 x 100 1 2,482 692 245 42 240 1 102 3,069 715 3,784 107
-do- 2 1,680 455 245 42 240 1 102 2,267 48 2,765 78
~do~ 3 1, 680 455 245 42 - - 102 2,027 497 2,524 71
~-do- 4 1,680 455 160 20 - - 102 1,942 495 2,417 68
~do- 5 1,680 4556 - - - 102 1,782 455 2,237 63
40 x 100 1 2,654 719 193 33 180 1 80 3,107 753 3,860 108
-do- 2 1,728 468 193 33 180 1 80 2,181 502 2,683 75
~-do-~ 3 1,728 468 193 33 - - 80 2,001 501 2,602 70
-do~ 4 1,728 468 128 186 - - 80 1,936 484 2,420 63
~do- 5 1,728 468 ~ - - - 80 1,808 468 2,276 | 64
20 x 50 1 941 2556 568 98 540 3 240 2,127 356 2,483 93

1/100 ~do- 2 355 98 568 98 540 3 240 1,703 197 1,300 71
-do- 3 355 96 568 o8 540 - 240 1,163 194 1,357 o1
-do- 4 355 96 368 46 - - 240 963 142 1,105 41
~do- 5 355 96 - - - - 240 595 96 691 | 26
20x 75 1 1,210 328 391 67 360 2 163 2,124 399 2,523 95
-do- 2 624 169 391 87 360 2 163 1,538 238 1,776 67
-do- 3 624 169 391 67 - - 163 1,178 236 1,414 53
~-do- 4 624 169 391 67 - - 163 1,178 236 1,414 53
-do-_ 5 624 169 - - - - 163 787 169 956 36
20 x 100 1 1,464 396 318 513] 300 3 133 2,215 453 2,668 100 Standard
-do- 2 878 238 318 55 300 3 133 1, 567 295 1,862 70
-do- 3 878 238 318 55 - - 133 1,329 293 1, 622 61
-do- 4 878 238 208 28 - - 133 1,213 264 1,477 56
~do- 5 878 238 - - - - 133 1,011 238 1,249 47
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(A or A") (B or B") ) (E)
Land consolidation Road Drainage Bund Total : Grand
Topographic | Size of plot| Sort of | Domestic | Foreign | Domestic | Foreign Domestic | Foreign | Domestic | Domestic | Foreign total Ratio
Blope m L/C Rs Bs Rs Rs Rs Rs Rs Rs Rs Rs % Remarks

30 x 100 1 1,728 468 245 42 240 1 102 2,315 511 2,826 | 106

1/100 ~do- 2 926 251 245 42 240 1 102 1,513 294 1,807 68 Recommend
~do- 3 9 926 251 245 42 - - 102 1,273 293 1,566 58
~do- 4 926 251 160 20 - - 102 1,188 271 1,459 55
~do-~ 5 926 251 ~ - - - 102 1,028 251 1,279 48
40 x 100 1 1,882 509 193 33 180 1 80 2,335 543 2,878 | 108
~do- 2 955 259 193 33 180 1 80 - 1,408 293 1,707 64 Recommend
~do-~ 3 956 259 193 33 - 1 80 1,228 292 1,520 57
-do- 4 955 259 128 16 - - 80 1,163 295 1,435 54
-do- 5 955 259 123 16 - - 80 1,035 259 1,294 48
20 x 50 1. 850 230 568 98 540 3 240 2,198 33T | 2,529 | 113
-do- 2 264 T2 568 98 540 3 - 240 612 173 1,785 80
~do- 3 264 72 568 98 540 - 240 1,072 190 1,242 56
-do- 4 264 72 368 46 - - 240 872 118 990 44
~do- 5 264 72 - - - - 240 504 72 576 26
20 x 75 1 965 260 391 67 360 2 163 1,879 329 | 2,208 99
~do~ 2 379 103 391 67 360 2 163 1,293 172 1,465 66
~-do- 3 379 103 a9l 67 360 - 163 933 170 1,103 50
-do- 4 a79 103 256 32 - - 163 798 135 933 42
~do- 5 379 103 - - - - 163 542 103 645 29
20 x 100 1 1,114 302 318 55 300 2 133 1,€65 359 2,224 | 100 Standard
-do- 2 528 143 318 ) 300 2 133 1,279 200 1,479 66
-do- 3 528 143 318 55 - - 133 979 198 1, 177 53
~-do- 4 528 143 208 26 - - 133 869 169 1,038 47
~-do- b 528 143 - - - - 133 661 143 804 36

1/200 30 x 100 1 1,349 365 245 42 240 1 102 1,938 408 2,344 1056 Recommend
-do-~ 2 547 148 245 42 240 1 102 1,134 191 1,325 60
-do- 3 547 148 245 42 - - 102 894 190 1,084 49
~-do- 4 547 148 160 20 - - 102 809 168 977 44
-do- 5 547 148 - - - - 102 649 148 797 36
40 x 100 1 1,488 403 193 33 180 1 80 1,941 437 2,378 | 107
-do- 2 1,488 403 193 33 180 1 80 1,015 186 1,201 54 Recommend
-do-~ 3 1,488 403 193 33 - - 80 835 185 1,020 45
-do- 4 1,488 403 128 16 - - 80 770 168 938 42
-do- 5 562 1562 - - - - 80 664 152 816 an

Abraham/

/e (8. Yoshida)

Land Consolidation Adviser,
IJCS, Pakhanjore.
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