


I

ANABRETFTI VY —&%— @%ﬁﬁfﬁ% ..................... FFEFTRE o SRR

A ATEFIAY =7~ TRIDERPE oo

I

B AFHAFYULY —F—TRIDEPE »oeoeerer

C APFEIBIFE VLY —F —@BEWE oo
BATH ABIELY 5 27 2 — PR TR O RAIERTSE

........................... I FSE o AR o FIEETT - AN ERE -

A BFETABIE Y 527 5 — FIEIEIBIERE TRIOBE oo

il

B TG ABII Y 57 &~ FMIERBERS I BIDEIE e
BAT BB v 5 2 & — F IR O R ERTgE

................. ﬁ"@j’»%% . X%%BE o ﬁj}ﬂ% o %@Z‘:—[‘Fﬁ o ,J\}E‘H%ﬁ e

A HTRAEEE 57 5 — AR TELORME o

B BB | 57 7 — FREERREE I B DBE oo
C BBE XBEHORNEL FUFHZRBIT DUNT e

IV TP 527 x— iR R EDE

................. PR o IEET] - AEE « BIEETT - EAEE -
A BEZER 7 SHEIBTEMEDELPE oo
B KIREIBREOBUE -oveveeereree s
BRETTHR veeveeerenene et e e e
Summary --------------------------------------------------------------------------------------------------







DEVELOPING INVESTIGATIONS ON FERTILIZER DRILLS

—— Technical Report —

CONTENTS
FORTETWORID v reereeenntnttsnttttttttttatanitstat sttt ettt et 1
I. Developing Investigations on Hand Drillge creeeeeever 2
A. Hand DIl MOAEL Teeeneresuostrntrinnentimntttit ittt iiter e otat sttt 2
B. Hand Drill Model TT covereremmiii i 6
C. Handy Drill «ooeeverieiiiiniiinnn PP TPPIrS 9

II. Developing Investigations on Fertilizer Drills Attached on Pull Type
TWalking TIACIOT +++ssrsrsesessesessessmsesassststsstssms sttt

A. Fertilizer Drill Model I
B. Fertilizer Drill Model II

M. Developing Investigations on Fertilizer Drills for Rotary Tiller Type Walking

T PP PP PTION 35
A. Fertilizer Drill Model T «oveeeereeersrmermiremiimiiiiiii it 35
B. Fertilizer Drill Model TIteereermmiiii i s A1
C. Attachments of Band Feeding on Fixed Depth Layer -oerreenrereiee 45

1V. Developing Investigations on Fertilizer Drills Attached on Medium Powered

RAQING TIACKOT «++eresereeersesmessattss ittt 49
A. 7-Row Fertilizer Drill-erceeeeeeiimmmimmiii 49
B. 5-Row Planter for Direct Seeding of Paddy «-reeemerreerenininnii.n, 56

T TLETALUITES +ovvesererenerenteoiuutiusineteinaerueeistsestesienosnostessessosssiiosisttsertesiettoiteiitoratoiiatsitnaiinenns

‘Summary in English




L ®» 1T

ZOWEERX, AHAFYLY -5 —B U8R
EZEMICEERORENRE LD 22D bDTH 3,

Z O ED St MHHE, FEo&EEE/IAE
MERC B2 RERTF—<Th Y, FRREHIZNOH
FMOTETHEZ NI L ETH »C, bBEIET 206
BB OBR P B ERAE D 5720 L2220 &
Y& BHIZ L TEb N 2 FEIEREEORIEDIR D DA
Biiehs, BEENMIIORMEEI X 5 KEOE I
B E D WKTREREAOBELLEE - TE D,
196048 1 Y #EA & U CHlE X M 7= TEIRIRE 0 K FETE
FANOBIGEERF L, Zh50RBRERICD &oWT
FIREIEG OB L FT TE20TH 5,

2N SRR OBAS - TBEICMz - L, TERb2E
BLUSNETHC SN TE 2 AN AEEE, BXUEh
DY DOEWE LS PICT BB D B & FREC, &
FB LR OYIEREEE L LIS IS T 2 0B B
0T, FAEFIEE 2 N SEBILRIFE L BT L TGED
S5z,

Z OEBEFFIC oW U SEEEEROMEE LT §
TIZ TIMERBREIE] S48 THE L. L L, 2
DIRE T TEIIB TR O FFHC L E BB O A O —E 5
ThHARICTERpozl, ZOHKEICBWTZ ZICHE
L7RPEIC oW Th, SHBREBERROKHD S DD E
Bhh s, BHRECOMBELERIE 28T, —%

EROBREIZZELZLBbN DT, 222D
THET B0 TH 5, )

Z OFEVEFIR, BB L& BRI EIREIC
WC, 19564E X W BEAA XM, 19624E10 F & RS LIF7E
FIMRER LB 0BBEE 5| S #E, 19644E 3 Tofic
EHLIZLDTH b,

ZOWED LD T L ORBEERARITA -, RS
VEEE UTzo 2 BIFED D bFIREF] GlaElE %
BRI EESE RIS R ER) B LR
W AERAZEABEEENER 11, BEHRE
MHREAS (IHBIEEE LSS BR RS o
MEEDEHLEZDLDOTH b,

2 OWR BT 512 % 7 o U, TORIHR LB R
HBEAARFE, RWMEER, BERREREFFEK
TR B B B R TRR I, RSB RS KE
EIREERE K (O R SEEORRE) oMisE 213,
X LITCEREAA 2 & IR E RS RN R RER, B
BT REZIREFRRRL ) ZROEEERT /2. 2B
Mo Eic %7z » L, FBIEMR S, Eled
Maatt, X7 —EkEr, STasg, B
kR S DWW 21872, ML URHOELFEDL L
72\

1964. 8.1
FE—F




NI B ) vy — & — DR IERSE

T - D

Developing Investigations on Hand Drills
Hideo Kano, Yoshiaki Goto
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(Fig. I-1. Perspective drawing of hand drill model I)
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(Fig. I-2. Hand drill model I)
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BlI-2R o> AAM - iR BLESR
(Table I-2. Results of tillage operation, plowing and harrowing)

Bl w|w o |m o |DORE | EMOR GRS | BHEN kopi] & F
BB (em) (en) mys) | R B | MERE (D) %) (em)
No. 1 11.8 57.0 0.30 10.7 3—42 3—42 6.3 30.9 2.76
No. 2 14.1 57.0 0.31 10.8 3—38 3—38 10.0 45.5 2. 44
No. 3 10.9 57.0 0.31 10. 8 1—49 1—49 6.2 28.2 3.89
No. 4 11.2 57.0 0. 30 10.7 1—51 1—561 11.2 50.9 2.48
%flg}ﬂ A
"y 77 ’
v -1t 13.4 17.6 1.04 11.6 1—50 — - — -
R
No. 5 —_ 100.0 1.05 8.2 1—12 3—02 5.2 23.6 1.66
No. 6 — 90.0 0.90 9.0 1—28 3—18 7.4 33.6 1.30
No. 7 — 54.0 0.75 7.0 1—52 3—42 9.4 42.7 2.36
EBhweks - _ _ _ .
A 16.8 13.1 1.27 12,0 207
No. 8 — 99.0 121 6.0 1—00| 3—07 6.0 72| 2.2
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BEI-3% HEOHOA - HE BREREIBIOGHEER L VZOEES S
(Table I-3. Analysis of sieved soil on weight and its percentage
with defferent method of tillage, plowing and harrowing)

oL N E B LW ER S A
cm cm cm cm cm cm cm cm cm cm cm cm
0.5 | 1.0 | 2.0 | 40 | 80 |80<| 0.5 | 1.0 | 2.0 | 40 | 80 |80<
No. 1 k| 3.88| 2.73| 3.38| 2.39| 0.58 | 0O 28.8 | 20.2| 25.0| 21.7| 43| 0
T | 4.23| 2.80| 2.68] 1.63] 0.23]| 0 36.5| 24.2| 23.2| 141! 20| O
No. 2 + | 4.65| 3.65| 4.18| 3.43| 0.93| © 27.6 | 21.6| 24.8| 20.4| 56| 0
F | 3.93| 3.23| 3.03] 1.73] 0.13| O 32.6 26.8| 25.1| 14.4| 11| 0
No. 3 E | 268 1.83| 2.28| 2.51| 0.90| 0 26.3| 18.0| 22.4| 245| 88 0
T | 448 3.78| 3.73| 2.98| 0.37| 0 28.5| 24.1| 23.8| 19.0| 46| O
No. 4 £ | 278 2.38| 3.33| 4.08| 3.33| 0 17.6 | 15.0| 20.9| 25.6 | 20.9| O
T | 3.88| 3.43! 3.98| 3.78| 1.08] O 24.0 | 21.3| 24.6 | 23.4 6.7| O
No. 5 E | 2.68| 1.98| 2.33| 2.23| 2.03| 0 23.8| 17.6 | 20.7 | 19.8| 18.1| O
T | 3.63| 2.63| 2.63| 3.23| 2.83| 0.28| 23.8| 17.3| 17.3| 21.2 | 18.6| 1.8
No. 6 Lk | 233 1.53| 1.73] 1.93| 1.18| 0 26.9| 17.6 | 19.9| 221 13.5| ©
T | 3.38| 1.73] 2.08| 1.93| 0.68| 1.13| 380.9| 15.8| 19.0| 17.8| 6.2 10.3
No. 7 + | 2.38| 1.68| 1.93| 1.53 | 0.38]| 0 30.1| 21.3 | 24.4| 19.4| 48| 0
T | 3.23| 2.08| 2.28| 2.43| 2.88| 2.98| 21.0| 13.5| 14.8 | 15.8 | 15.5 - 19.4
No. 8 L | 3.48| 2.28| 2.43| 2.08| 2.38| O 27.5| 18.0| 19.2| 16.5| 18.8| 0
T | 1.60 1.03| 1.18 | 1.13| 0.68 | 1.28| 23.1| 14.9| 17.1 | 16.4| 9.9| 185
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(Table I-4. Rate of no germination length
and draft resistance)

s B e e | K oA s
X%EE (em) (ﬁ‘i) (kgd
No. 1 5 1 0.88 13.70
3 7 6.15 7.80
No. 2 5 1 0.88 11.50
3 6 4.85 6.75
No. 3 5 7 5.15 9.00
3 2 1.76 7.10
No. 4 5 8 7.02 11.00
3 0 0 10. 00
No. 5 5 32 25. 80 15. 80
3 11 8.87 9.25
No. 6 5 19 15.31 13.70
3 3 2.43 6.50
No. 7 5 8 7.02 12.30
3 6 4.85 8.90
No. 8 5 41 33.05 13.20
3 26 20.97 8.30

BI-1RITRUHS A B0 R n 2 25 312
BOTREL, REBRORMGEEE L 2R3 8T - 4
EOLBYTh iz 12720, KikE RSk E VR
B 5 10em ] LD REHES & o (E B D2
), BHRILIZZOEREH 5l0 72720, HELTE
WRIED B - 12 B ERTFFNS DL E (cm) # 10em
TS e R E L, REERERTH bb Lize

RkER = Crifdl, P4 R (dm)) X100
B1-3 R #H% =
(Fig. 1-3. Rate of no germination length

of row)
~
X
£
|
E 3o E
2 m
0 90— IR &
g 20 5em frigii:
8
2
= 10
i E mg E |
Koo ey I ]
VB I E s s oms wS
v# s 2E YE wi wE w@ B
UV V= M= G g ) g Bigs
lE I 1 lyh“ fl'g Z }_E
< i ) !‘;" B
x A g g S ])[Z v
X X
|ES ES .
SATHEBBL + STADABIW 225 Hhicks .
75—tk s —RIZIBHoON: TH#toob
Tilled by rotary tiller Plowed by pull type Plowed by
type walking tractor walking tractor animal

Tz, BERICBIIZFASIEREEI - 4=0r B
hTh s,

C) BB KipRE 0H%

BeLBRED X2 o 22 BITHREEL b 5 27 8 — % Fv7-
FRD TGO F B THHE « ek L 72K E Y b 40
P olzo BT D — 5 —, TERlo— 5 — 35 Xt MR
BB TR L 2B RO REEIT R E o 577
WASIZLN 27 8 — 2 BT B 2T, S0
AEIRLY 578 —FBo—5 ) — TR L 72 KA bl
DI o 1 DI IO 89 ST T2 70 &
ns,

d) FEEX & RER0HEG

BI-3EpoR2L, STHBRHE LS 75 — 24k
PRIZB Y T VTN LEEES 5em DIF 3 sk
b2 olze ZNEHFEL L TEORSRNES, figk
TUZR & 23 LB TR D300 o Ao o P2 P2 D10 U 7
LDTH B,

PITARBILY 57 5 — 2 F oKD 55, 1HM T
DRIIIFELES 3em DBE LY 5em DIF S Js bk
o720, 2B ORIL 3 emKDIE S B35 o 720
2 H23F I B\ TS 3em 013 9 2% 5em X X )
REBED DD ABOEERZ b CHIKTH
D, REICBERAGITR Lzt 22 b £ B o
e) BOTHHRL KifkRoHH

BEO A BRihe BIC LSBT S0 BLE S
WWRH—EOBRERB LA R 72 L, #oBmERy &
BERICY —EoERE RH LA b o7,
£) FEOHED AWedpE L AT [

T AGHEDIIRER 20kg D X 7)) ¥ 735 v 2% F Y
MY ==L ZNETABITE 575 —DficAn<T
WLz ZORBREET -~ AR L2, R

BI-4B 5 A Bl & 31
(Fig. 1-4. Draft resistance)
;;‘o 20 3
=< M o
E o B SHTER S
2 H o on ]
= 10 g ] . - k
- e HH T I 3
A 0 Hd BB M HH & 2 Ji B
v N 1k {4 A
8 Twmie s @ he Bz e ds
= s M s Y oE wE v BE
= D B et I IE-AN I -
20 EIE 1B I sy s s 0
= AN 2 IR K VK BK
I+ I [ ¥4 |
E K K K

WATHEBE b SFRTABENS 24 Bhicds

78—k b ks E#ont Bonb
Tilled by rotary tiller Plowed by pull type Plowed by
type walking tractor walking tractor animal

__5.__




Sem 2B B A I ERRX & b AE LAY S
ZERTERVDY, BEEX bem ZBITAERDITA
B T 2 &, SITREEE Y 777 -2 T
#5 L LEERDIZI BPMBOR LD RePiv, 202
LIFEEL Y 3em OMEXITBIT BFLOREE, O
X ERRXEDBREOR NI EL, SemETRDL
BT E 57 7 — 2 VT A« BE LR
125 PO & YRS T SN B D o R HERTH 2o
g) Bk B X UHEERIRE

Z OB R L Ch R, RICET 3 X0 aE
BEb olze Thbb, OE7 U —2a0il EEHRRE
¢, PR X VIRY L THNI LHRFRRS 7 L — 24
Zhieh, EOFREICEERRZLh 0, OFfFK
TR B O REXE DS TR Y T h - P2l D EIPBTET OHE
HECsEE Y, BERELRWILED -7, OBTD
HEH &k 2 MBI X D ERICIT RS B K5 7 T v T
P BNERD B, @~v—H—1ZTohBEAR L
ot OHEOPERYRSRETE WP T,

BEThH Do

6. FHE

AHLEAD FYAY— 5 —23fE LIz, BEIXEI
~1EBIEIL - 2MRRLEZEBLOBDTH %0
B CRHALAZBRRRDOEB Y TH -1k
1) AkRIE, XL INTWBHTHEESE T 77
5 — % ARk, SHRFATIREYZ 75— %
Fn 7B R OIED 3% otz FCLHEMa— 5 — «fE
Mo— —FAWRRIZBT 3 RERIZBEYULESY,
F 7 WAL AE L AV 72 &K TI320~308b 5V,
15 QAL TR B S AT 2 IE X 2> o 720
© FABHERIL, RO 2 LB LIBEES 3emX o
1E 5 7% bem Kz TR, ZOKRE Sk 3em KT
137 8 kg, Sem XTIl 13kg B TH - 720
@) fHARE,SHRDZ L, LOWBAE TR, Bk
L7z, B %\ E‘b_:@%ﬁliﬁ:i [ RN v/
Ll EORMERD - Tz0

B ABHEFINY—x—TEORME

1. B

AT Y)Y =5 — 1 W HLEEORRZEHT
oz 2, BHoOLY, EANCIZEBREOL
EibBb0LBbhinT, TEORELTL 70
2. % -FA BT
(1) #E e EROBE

MYET B OREHERIET -5, FI-6NOLB

BI-5E AHRAFULY—F—TE
(Fig. 1-5. Hand drill model II)

VTHY, LRBWEHFTRIROEBY TH 2.

a) 7 V—a0FREZOHEEIZOWT

I B BARH B X3RRI B W THy 8em, fiL
BRI OBFR 2em Th » 72720, ERRICLY
PV INEEMB 2 VIRFREET7 L — a2 b
Y, EOMEATRESHT bN=0T, 7 L—L0E
T E R ERMO%H 23em & L, R OFE & Iz Lz,
b) Mz >nwT

VR MR T R N EL T XD 272D 0E L
B2 L12HB0T, ROFIEINLBEEIAD LER D
Do Thbh, OWEICEXEELELZL, OREDE
A E =3B B W, BT oo ~2ilh e
53 5P, BEHECETOREATebh 2L, OF
T ¥ X EORAEECTET 720, ETIRENICE
BANBZENEZ LY, RETHD, X2 TINGD
BB LTE - 7HRT X9 2V Me et
U7zo

Z DV OES L EROBERI RO LB Y TH B,
FULEE AR ROOBEEIEYROETEEE
LRI oA T X TEL L, $ET 20885 %,
Y2, —cHRE X 0 ETY BT, BT




EHHEEE L Y L 24020,
1 7FfhlEg-sTLESRY,
Tk 720 UCEREL b 24T
B, INHOFEL HIIBRAED
EFICEZEERITL, 1 2702

BI-6E AABFYILY—F—T1E

i

(Fig. 1-6. Hand drill model 1)
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(Fig. 1-7. Side view of furrow opener)
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Developing Investigations on Fertilizer Drills Attached on Pull Type Walking Tractor
Hideo Kano, Yoshiaki Goto, Umon Tetsuka, Katsuzo Kohara
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(Table I -2. Results of tilling and plowing operation)
T~ som ERi=1 v- i 5 P e 4
H OH B ve | BHEETOR BFOABEE| mar e | B RS | B oW R | IYADO
a%g\\\\\\ @ | FEERERCEER ) (1m?) @ | BAE
No. 1 10.5 57.0 0.30 6~7 13 59. 2 8.4
No. 2 9.0 57.0 0. 40 6~7 10 43.5 7.1
No. 3 10.5 57.0 0.47 6~7 11 50.0 8.2
No. 4 10.5 57.0 0.41 6~7 9 40.9 7.0
B OH A 12~14 18.0 0.90 — — — | #FERT 5.0
No. 5 ” 98.0 0.67 5~6 4.6 4.2
No. 6 ” 90.0 0.54 7~7.5 3.5 15.9 5.5
No. 7 ” 66.0 0.18 10~11 8 36.3 4.9
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(Table I -3. Analysis of sieved soil on weight and weight percentage with different method of

tillage, plowing and harrowing)

e o+ W OB EOE e e+ @9 E R K A9
1.0 | 220 | 40 | 80 [8.0<| 0.5 | 1.0 | 2.0 | 4.0 | 8.0 |8.0<
No. 1 * 2.550| 1.775| 3.700) 4.825 1.760,  —| 17.45| 12.15) 25.33| 33.03| 12.05] —
T 3.910| 2.540 4.415 3.300 0.175)  —| 26.28 17.07| 29.67 22.18/ 4.81  —
No. 2 E 1.825| 1.090| 2.550 4.250, 4.600, - 12.75 7.61| 17.81] 29.69| 32.13  —
T 4.150 2.595 4.300 3.900f 2.525| 0.100, 23.62 14.77| 24.47| 22.20| 14.37| 0.57
No. 3 E 3.200| 1.900] 3. 660 4.800/ 3.150|  —| 19.15| 11.87 21.90| 28.72 18.85 ~ —
F 5.120| 38.225| 4.875| 4.175| 1.850)  —| 26.60 16.76 25.33) 21.69] 9.61  —
No. 4 E 3.850| 2.150| 3.700( 4. 350/ 3.450, 0.300| 21.63| 12.08 20.79 24.44| 19.38 1.69
T 3.350| 1.600| 3200, 3.400] 3.350| 0200 23.20| 10.46/ 20. 99 22.22( 21.90| 1.31
No. 5 E 0.850] 0.575 1.150 1.700i 5.025| 9.650, 4.49| 3.03 6.07 8.97 26.52 50.92
T 1.600, 0.900| 1.725/ 2.200 4.650| 7.575/ 8.58 4.82 9.25) 11.79| 24.93| 40.62
No. 6 £ 2.425| 1.475| 2.900| 3.775| 6.525] 8.950, 11.52 7.01] 13.78 17.93 30.99 18.76
T 3.250 2.050 3.900 4.600 6.850| 3.425 13.50| 8.52 16.20 19.11| 28.45| 14.23
No. 7 E 2.700| 1.775| 3.700 4. 075 4.240; 0.425| 15.96| 10. 49| 21. 87| 24.09 25.07| 2.51
' T 3.590| 1.675| 3.000 2: 875 4.500] 4.250! 18.05 8.42! 15.08 14.45 22.62| 21.37
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BI-4%k R % & 2 o B K
(Table I -4. Rate of no germination length and its reason)
= T 7 N
; BEINED |\ g oy | B Le | & | g o | SRR B OR
RBEES — | °F : bt @

No. 1 3 1 o2 6 2.22 1.11

No. 2 4 0 0 4 1.48 1.48

No. 3 3 0 2 5 1.86 1.11

No. 4 4 0 2 6 2.22 1.48

No. 5 7 0 7 14 5.19 2.59

No. 6 4 2 6 12 4.44 1.48

No. 7 5 0 1 6 2.22 1.86

BEO- 5% ImBERICHHSNLEHOE (8) —< 25\ L 6-9-6 (#3
(Table II -5. Quantities of fertilizer discharge in 1 meter row length)

éagEﬁﬁ\iﬁ%Ei‘ No. 1 No. 2 No.3 No. 4 No. 5 No. 6 No.7

A 16.1 13.3 14.6 ! 13.3 17.1 13.2 15.7

B 16.8 16.5 15.8 14.8 17.4 15.1 16.7

C 16.0 15.1 15.4 14.0 15.4 12.7 16.2

& # 48.9 44.9 45.8 142.1 49.9 41.0 48.6
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AL ZERBEZENBR, 22 wThBE,
HEAX %S No. 1, No. 5B X0 No. 712381 2%k
PEH O 3 R 0AEHENEH 502 TH Y, No. 2, No. 3 @
I BT 2 A5 I 45eTH D, No. 4, No.6

BIo-8 HEREERERRBR(C 35 1 D BB IR
(Fig. T ~8. Collecting samples of discharged
fertilizer in the fertilizing performance test)

DENIKY 408 TH - 720
WEINSEBINCE ) LTERS Bbhhizprizon
TELTRDBZLIZT 5. Thbb, LR
WCOHRLEZERBY, HET S5 v —DEHIC 3 S0Pk
HOPRET 5N, ZoE Lo~ —28EiE LT
Bh, ZOEEICET APBEARILO ENERE N B
R, WIRMEOZEBE L L, —FREEOPHILD &
DVEARMHS®BZLE, 35 10 u—y— 12k V3
HIEIEM L THEH X ¥ 2 2 L o 2 o fEHIC E T
B Tnb, Lizdt-T, SHHEPEh %2 ERIZ
B, EERVORROTELEL LN D, Thb

BEBO-9 REXBCH =B oBHHE
(Fig. T -9. Quantities of fertilizer in the expe-
' rimental plot)

18 -

16

14

Heli & n R o (g)

Discharging weight of granular

12

fertilizer per 1m row length

1mEE

10 :

No.1 ¢ No3  No4  Nob

REX TS Plots of testing -

1 ] 1 1
No.2




BI-108 K-1RTABEIHET ok
(B R B EARRET)
(Fig. I ~10. A characteristic of model I pull

type dynamometer) (design by Machinary
Division of Central Agri. Exp. Station)
i /
. 60 /
)
=
5
©
= 40
il ///
i=
y ///
0
10 20 30

f#F Tension (mm)
b, PRHABIROZL, HEHIEOBY, HEIEEE 0%/
&) BANRTROZEN, v~ —oEERoZL
e b7 PR oz, BoREZ Y1k 2 ERA
WTIREROZEL, BEER v o —RIZB T 5 L O ERRE
DL LW BT BN B W&, RBERY LEERIC
DNWTEZTHRDE, Lo bHHEDZ 8o
— 5 =" 572X, P, BRI EY &
ek 57=0T, VEEBREPMOK LY BEL, BR
WFDREL 2, HERE 72 bR LEbN 5,
BRI ABIEILN S 75 —Du—5 Y — 2o 2K L5
BLAUCEETH 2 EEBbN S, 222 NERKIE, %
THARET N 77 2~k YV EE 2 [20F LKk o
Fiz ks, BARTH 2120 b 5P IS { HEH X

B -1 ABERo&RFFEo—A
(Fig. T ~11. An example of draft resistance)

: 5 |
%6“ A /A A A

: VVV'MMVV
& s ;A AN A /
\/wvwvu
5 0 1z 3 4 5 & 7

FF7HERE Distance (m)

BREEWNE LY, u—5 —OEEN LR LT
(o bDEEZ LN D,
T AR IR

RAVEL 2 MIERERERE A B D D TR ASIEL Y &
7=k, TNEFAFIT AEELOMICET - 105
U7z & 5 el & b 2 ABEE I & ANT, 1FAGL
EHERE L. Tabb, 1~ 6 BERTIFAFTHE
MV, BITATARIEIY 57 5 — 128 2 -
JERERERE O 2R R AE L, Z 0BRSS 2B IX
FTL, FTATABEL S 78 —0h e T AFT 570
DEREBIY, ZOETH b Uiz 12721, $TAT
BB 57 5 — 12 BT OBEO/EEM T AR 2
B, FABIEOHHAICBY 52T 4V FOHE D>,
F ARG UK AL, HEEREO FEM Y
BELAY, HoEMR LT L, % OEFHE L Y
BZ X B0, SRR pE e BT ERE
BRLZ IR B, PWESESITRTASIE Y S 7
—ICHRY 2V T AF I L B0 RERO B O L TR
X, &RETATILEREOIRTRICHASKREN 2D -
70T, LEROFETEBBELZOMEMENA L TE
%,

7, ZOWEEBWUELN AR —FX T
I - 1R R Uzo

B EOHEIC L - TE BN ERBIX OFET A FIE

1%

4

N7 DR BEREEOBMIGOLTRENE L, Hifgohs HMaEI-6KIVAZL, HEX No.5 ofllo—75
BlI- 6%k TABIERoOKREE
(Fig. T -6. Draft resistance)
ABRXES
%\ No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7
IR (ke
F = S 32.6 29.5 29.6 28.2 27.2 28.7 23.5
b= T 77.7 65.5 69. 4 67.2 76.2 71.9 64.3
iE ik 4.6 36.0 39.8 39.0 49.0 43.2 40. 8




— % fi L 72 [X13 49kg THEBNICAE &, oRIEVTN
% 35~40kg R TREN D -T2
W0 — 5 —IFEEOWL LT H, FHRHCHLO

Libdle ez & b9 0T, WABHERbAR S

SL DL IND, 2B, IOILRITFLYVOH
AFEPL L%,

5 Hufb koEERIE

SRR D\ COEIR B X OERIRIE & A LA
BEoEL, ROEBYTH -7

BTV TIE, ko IR L OET R UIR
Lzl X, ~Y FAIChrBEREAE (, EERRE
OEVENREEETH - 722 L b, RIEBORBHICH 28
g it E o> F&McK 23 2R EBH Y, Hnid
P wize
RSV, IR BN T I IR Y
TE B YD REEBICTALEND 5Tz TR HAET
z 2ERPLBEE, B7 L — A LIERIREEERR
Bpd s, T XEGEYZNICHHEL B TR
B oL, YRS ORI SRS BRICELT 24
BEhP Bo Lidt o THRHEOHHOIMNENT S5
O - 3R INERZTELEMEICE CLER D
3, b L% 5 ThveEESTINdY, REoMER
FEIRINT BB LT B, £, HERMEETLT
BB TG 21772 5 4%, ZOBEEHEEAC NS
EOVERMOFHRLEL T ILERD 5z TOEDP
Ve ROz £ E SV E oI T 52 L, Bl
OO L A A—2HERL, #B)FchkesialL,
Fy - rko 22k, ERRGEEEIERTV
0T, FRAVEETZICERT S 2 ki EOREWD
[2F (&S
BRETICOVTUL, RN EPERZ S 2VWE 1T

BZrE, BFER v i—DESIZH LRETOTAZRAR
O — L L OTCHET R VDRV LD IRT B 2
v, BroETFoHEBCHHEOIPREREL 2T 2
Zy, REDLEIRDS5NT.

BEHHCE, BEBOEARTTITH -7 Tihb
b, AEOBERIEENTRLELYIE, VYT RT
== VB SBRB R L 5 T be ZOHFHEIREN
IR DEIER L ORI T, BhEhr oA
2 k9L woT, HERVEESTEETH 545,
Uy T EENIEC, BELNEP 52k, FITHK
B L 578 — o THED A B LRBRIC B
TLFonEERESNE» T L LIOELRT
B PR SO LR OB CEBR R T - B EII BB
NBEFLEREBELNOTH 543, L LHEER XL
Feb X nWRokEZBWTRY Y OBERLEREE D
LY, ZOHFECLBBELRITTITHBL
BbhNnd, £\ 0k, Hferckicibnd k)i
Mg 3 A BIRTTH BEAII RO & FOER
Y ZAUE DB ICRE 2 X 72 X0, SEOBRE
ok 3ieF 47— 20, MEY2eE3FTY
LT RIS BOTrOERICEE S 2 LE
PNEPETH 2. LIz, b L, EHOMLEE
Y k&, EIERL L oRMEDRNET B 5, E
sER OIS LAR 2 FUH L7213 9 2RI h 5 5
LEZ BN B,

7 BIEEE, IEEOEEICRES»» BT, B
BREOHEDLELEbN B,
©) AR E - A LIETTEROREOINE « 7
D e
a) HH

S L BT AR Y 7 2 5 — FIIERER Ok

gI-7% B % X #
(Table I -7. Division of experimental plot)

78m
7.3 -5le-15. 5|15, 5l 14, 7 13, 611 4>

Fjl\w—4lv—4 V-4 |m-4|m-a|1-4 —ompE
g2 w-s|v-s|w-5|m-5 | m-38]1-3 |cHRE
Bollvi-2 | v-2 |NV-2 |W-2 | T-2|1-2 HKE-BEH
lﬁ (-1 |v-1|w-1|m-1n-1 | 1o ek

8 & iz & il B’

1 ] E i # 1

A% ! ! oA

Vil & L n e A

X X X X = X




B - 8% HBREOEmREIRE

(Table I -8. Construction of experimental plot and its designing)

o 5 = 73 K %r%qﬁﬁﬁﬁé Woom B
A 1 % B o =]
¥ S 3 30cm 10a | 30cm 10a
B EF B|FHEA | B B OF B By | b | By | s
M- 1 &@F) L Lz BEF(CAT) 8 : £ ke
-2 4 . EME+CAT
Im-3 ” ” t:’gﬁ 2lem& g % 14 9.9 4.9 75
Im- 4 ” ” Uz
-1 FEE N UL 3 CAT
v F ’ H - 18cm[HifFE T 3%
V-2 ” ” E+CAT
V-3 ” ” |y # ¥ &%, b5dcm 17 8.1 6.8 75
V-4 ” P L 754 @l‘ﬁéiﬁ' 4
V-1 - % CA .
EHES 7 - T 45cm JA IR I %
V-2 " " BE+CAT
V-4 ” ” U Zss ?15(
-1 HT#EREs | T 3 CAT
-2y ” BE+CAT
I-3 " " B 60cm, 12cm 81| 6.7 15.4 75
I-4 ” ” L2y
I-Iv-1 ‘[ﬁﬁAjJi% T3 CAT
LeNv-2| 7 " E+CAT
I1IV-3| o - 60cm, 12cm 28| 6.5 14.0 75
I -IV-4 ” ” 9244

BERAD & & 01, BITEE L W L, KE0ETIE
LOPFHBIETHELHEL LS L LT .
b) HEHE

BB B X X, 2% BEBRE (LA R e
BUE, WRREET, B - TRERTKELEI - 858
TR U7 3O L 720

<) BBl

REORE 2%y /6%
HEE HI-8FEDEBY,
T 118848
B HMAREI02a ¥ Y #91120kg, 2
BI-8FDNLBY,
HOE WL RATHERAE A 10 2 %4 Y 15kg
 ABIEX ke
ZDMHX  11.25kg
d)  fE¥EH:
1) B

BEMCEG OB 2177 7205, ZNRET- 9

EDLBYTE D,

2) lEEfEfEreE

TEMIBTE LSBT - 8 R EkE
e BREIC X o TEML 726
i) &EHFY X, BE YLK
% olzo ‘
i) 2EFEXR— - 1207 L4 e v <
HEFE T2, Z0BE v L #EFo— 5~ 8
El7z.

b TR, RO

AP & Y 17

BO-9% % al F &
(Table I ~9. Working plan before seeding)

EOE X O M

BOOR |# @

FARERA | e —7 o gk 1084 H
KBt | DY 777 ~HE =50 | opa g
B 5 A ’:I_\E'—i Vo Uy - EBREE | 11H6H
pet 1@E | PEYI7Y AR ey
2HE A KBS 275 —Fu—-350 p
3MEH /J_\Zﬁ'—ir97y~ﬁﬁ|/~ae ”




B - 128 (BATIR S K O » 7o iR iE
(Fig. M -12. Fertilizer drill used in the

experimental plot for machine usually)

B -13K fF5 - Bl ofpis

(Fig. I - 13. Implement for opening and cover-

ing devices

v A
N

o o>

BN
O 0O .
>\ﬁ% ’
wk
b
fesoc g 7
@%rg
L [o o] ]
SN
LB

i) ETHERE AR 8T - 12RIR L o o
=2V —H2IIFL, HO -13FIZRKL 2% » B+HD
VEREBR B SITRIT ALY 7 7 5 — 12X WIFTABI LT
bAY A

) EITANR—HERMBE TIThbh T 2 AT
CEITIRRIEE L, @ofEL, =) RO FIHEER
THEL, S ETELE Lk, [BRIIIEENICR T
Lz,

131

BI-U4E § K ¥ ¥
(Fig. T -14. Weeder)

o P

il Iﬁ\fl—:l:f =
z0

3) BxEEfE

ME/EIZ 11 28 HICEET - 83BIe R LEEHc b &
TE, ROBEBHEY TR 520

1) BEHIK—CATI10a ¥4 ) sis i 50g, ¥kt
#1007 & Fvs, EIT AR &4 H BRI R
L7zo

i) EFREX—ETEREARIIEI - 4RI R L
PTG 7 5~ 4 — 5~ &R, B
ZIEATPIT o BITAIRKIIA S AESRER LA
UBEgElo i USPATIC PR Y Lem 121 1=,

i) BEHA-EREX — L0 2 o0 JEL AL,
#FNx CAT 10a ) 35g & Fiv /o

4) EIeE

EIMEEOME A - 10FI2R Lo

BITATIX BN R A b &ETHT BT Y 5 7
§ =TT ) FETH - /=%, HIMMBEITE LM
T, EfHn—7 —12 L B5FEOEBEARE VD, BT

BEO-105k 5 I {F &
(Table I -10. Control operation)

B Om Ot K A A K
e ¥ &

RE | # B % B | AE FARE
L | B1E| 1217 HHAYASIE Y | 12160 xhA
A E2E]| 2.6 775 —FLA| 2.6
n #a3ME| 3.20 (2vy<_7xR) 3.10 ”
i %lﬁlﬂﬂ}WAmﬂ@ﬁf 12.16 &
Bi|mom| 2 6 BHo—-7 - 2.6 #
2 mam| 3 4 R 3100 # -
| L 12.17) SHF AT AT | 12.16]  #
] HWo2HE| 2. 6 7 s~RAIAF | 2. 6 ”
Hlgam| a6 3100

BT A G L

W+ 33%%?5—%1% saﬂ ok




BEU-11k & 0B &
(Table T -11. Performance of seeding)

BE

ET
HEEE — 1 I I ul I\ v VI
wmEaA) (T8 E 33 64 32.7 34.6 179 34.9
50cm g HRUE (R 2% £ 53| * 333 * 58 + 5.3 + 15.3 + 5.7
BRI (%) 16 5 18 15 9 16
@EtEENL (B) 47.7 52.7 24 29 126 47.7
“A/B 0.69 1.21 1.36 1.19 1.42 0.73
10a¥4 b OFEEE () 4.5 8.3 13.5 9.9 16.6 4.9
EH# R R ¥ ¥ 32.5 51.0 30.9 33.0 152.9 34.3
RSP + 65| = 842 * 60 | £ 47 | * 166 | £ 6.1
TR (%) 20 17 20 14 11 18
¥ x 08 (w 12.7 9.9 % EES 36. 4 12.7
' _ K (em) 59. 4 66.0 21.7 91.5 91.8 60.0
i 1=
B () — — — 18.0 — —
¥ i E m) 16.9 25.8 29.7 32.2 24. 6 14.3
B OE R S g + 54| + 96 | *+ 61| + 58 | = 109 | £ 61
HEBRI (% 32 37 20 18 44 42
B A7 2) HEiEERE
5) HiEfE B - 125, B - 13RI FRBXE Ol Mt

BAANKEHE L FOHA L, Z0MoMm: &K
AT - 12 L M e (R A L, H#CfiE 85em T&x
G Lo 7272 L, BRI AL Lo
6) MEEE

AEHEEE 5 A31HICAE 88cm 9 b~ Y ¥
B AR T » 720 OAMBPEEIZFPAY BI1CAT 72
=0T, AR, BRI L 2 EIRE &
DT OREREA AR <, MBEEOHEAIL & b THEET
B otz 272 L, &H Y ARKEENY TR - /2o
e) MEAER
1) fEEMERE

FREMAOEE VS - 1IFICR L7238, BT
BWEAHEO I, VIKIZB\WTI30%H, ETHEM
X, FEE N ARG, WKI3H20%H8, TXO2H F
D ARIE36%H, VEORBE XXX - & bH42%
WTehHY, WENLEETE»SDE Y 1%, HWIETR
P/ S

FEfEe b P WBRGHMTH Db T L, AIEHTHELL
WEmE ¥ ) LKIZ15%TH Y, 4 F YK TIIIBZ T,
EIFANRD16% & ARETH -7

RRE X 3~4om % BEDT L72ds, RIETREL
R ORI N TEEES IR - L IS, EH
ERS 9\73 »olze

SEERLE. 2L, ERED IR R — % B
BRIV Ddh o7z

Fils 513 % XE L &0E X 30em, X 2cmOzE
WiEsERE R 0128 8 HICHEV Y, ERBIRE, +7
BEEELTO B 250g HHH L, 2N E 2mm B O i &8

Br-0% K B B
(Table I -12. Quantities of fertilizer given to plots)

E
- I|m|m IVIV' VI
1[X bkt
FiIE B ) () 15.8 18.5 18.7| 21.4] 21.2] 10
v EWE®) (v) | 15.8 16.6] 14.4] 16.8 20.5) 10
r WEE (0 0 1.9 4.3 44 0.7 0
» BIA ) | 100f 90.0f 77.0 78‘5197.0 100

EI-13% % BB ©
(Table I -13. Deviations -of fertilizer given to plots)

X
e n|m | v |w
#4100g% b Nt (mg) | 20.38) 7.42 8.90 18.69
a00cm [ F ¥ (o | 588.3) 156.7  860.0 505. 0
b b BMER3E() | £93.1) £:40.14:237.5+141.8
NE  |zmammen| 167 2.5 20.6 280




B -14R £FEBIEEOHS (102 b OFFERRE)

(Table I ~14. Labor for various methods of cultivation——the time required per 10a)

e TR | g A | WERRAER | 2W YUK | BEYIAK | 8% &K

[ S 3 [ [ 5 A 2 [

HF AR HE it A 16. 0. 0 16. 0. 0 16. 0. 0 16. 0. 0 16. 0. 0

Aoo#H o om om 1.10. 0 1.10. 0 1.10. 0 1.10. 0 1.10. O

#F 5 A 2.48. 0 2.48. 0 2.48. 0 2.48. 0 2.48. 0

B o+ 1 1. 0.25 1. 0.25 1. 0.25 1. 0.25 1. 0.25

2 [ 50.19 50.19 50.19 50.19 0

3 [ 35.12 35.12 35.12 35.12 35.12

R GO N 15.23. 0 44.12 52. 42 39.42 1.54.12
B OB o4 m

C AT 4.34. 0 2.22.30 2.22.30 2.22.30 2.22. 30

B oK O 1.15.42 27.30 27. 30 27.30 27. 30

E+CAT 5.49.32 2.50. 0 2.50. 0 2.50. 0 2.50. 0

EoE g Z O1E 16.27. 0, 2.08. 41 1. 0. 0 2.11.06 1. 46. 24

2 [a 18.42. 0 1.09. 36 39. 0 1.28.06 1.05. 36

3 [ 20.51. 0 2.49. 0 1.07.30 2.55. 39 3.54.36

B it 1.20. 0 47.18 59. 48 44. 42 34.36

5 + 0 56. 30 0 53.18 56. 48
& B

C A T K 99. 50. 56 32.53.35 29. 30. 26 33.38.59 34. 8.19

(105) (35) D (35) (36)

E B OB K 96. 32. 33 30.58. 35 27.35. 26 31.43.59 32.13.19

1o (33) 29 (33 84

BE+CATK 101. 6.38 33.21.05 29.57.56 34.06. 29 34. 35. 49

107 (35) 3D (36) (36)

OB B R 95. 8.56 30. 31. 05 27. 7.56 31.16.29 31.45. 49

(100) 31 29 (33) (33)

E () MORFEETAT, EREKY 100 & LHe0k® (%),

L, iF»rbxbiz2sgety, ZohizdEn:NE
EERL, 1RIOEORE LY ERESE, TR H
Lo 72720, ERAHIRKRIVIROREY, FULEX
RIEFFUILE Y - TREX G,

CORR, TR SR ETANROFEEN LS B
%<, WOTEBE RXT, TErrisEmnnl, BF
BRI RS o L b Dld oize WFNIZLTH R
EEALEZRRPEZZ IV E—CEhh T D,

3) FiESh

BITANIFKIZER T abh o3 —REFT LY b1
EXToRCIZITRbN, 272, BITHEMERX ik
Ve b 72720, PBEREN RHBER & 05EErdH
D, BoNLHNOREERILT LLHETEZ LD
TR, BEEIEFEO MR 2R, B -
HEOLBYTH o

ZhIZENE, @ PV AROBHEND - X bk
< MROZERBLETANRX®D & bH Ve 2B
E ZEERERENE» SFESTHIE, B A et
PR B DT SITEIREI T %,

YRR 3 &, FEEBREVEE UM E - 2K
b, ZREERD oL bH L LT LIET128HTH
o7k, ZNTHEFTAIROL2ZEEIC Lr§ &%
Vo

B CIRRBREOTFEL L 0Bl ¢ &
L, ERERY - & DEERITH - 720
49 EHRREE '

B - 1RICEROBEEZR LR Lze Z0KRIZLN
X, AW EFVAL BEEF VA ZOEXIT VTN L0
WIS EITAIRE 2B E XKW HE U B LR LT,
BT ETEIRO S » ORIBERN S 72720 T




BI-15k A K o K &
(Table I -15. Grade of lodging)

FAEHE ; 7S D ] £
) B owowm |mom MR oB om ®__&
BB K ‘ BMRAE | ERHE | REWE
A-H A8
B B i 4.18 5.26 2 2 %
1= S N N B S R B+ B 4.18 5.26 1~2 1 ¢~
5 kK = 4.18 5.26 2 1 o+
mo o = 4.18 526 2 2 %
[ S| 4.18 5.26 2 1 &
BB BEH - ERE 4.18 5.27 2 1 &
(R I S R T: 527 1~2 1 vt
I 4.18 5. 26 2 1 &
S #l 4.14 5.22 2 1 4
L ® F Y o1 K %E%J’F%%ﬁ 4.14 5.22 1 1 v
= Faz = 4.13 5.22 1 1 15
® B ® 4.13 5.22 1 1 v
I 4.15 5.25 1 1 ¥
o oF oy o4 x| REATEERE 4.16 5.25 1 ! £
B B ® 4.16 5.25 1 1 v
fiii3 Fx B 4.16 5.25 1 1 ¢
3 B pail 4.16 5.26 2 1 b
& B Ed X X %E%’J+‘éﬂ%~%§ 4.16 5.26 1~2 1 v~
= [ 4.16 5.25 2 2 %
m B B 4.16 5.25 2 1 2P
Bl ERE 5 H16~18H¢023.8m, 5 F22~24H D67, 5ranDFEFIIZ & V4 Lo
2 BHRHERE {1 s 30~ B0 B B I b D 1 BT
2 eeo-60° Ak DR ¥ Aol et [iate ke {2~~-~~%~%
G eeenne Ik
BT -163k IE - PTET) - £EK
(Table I -16. Yield, labor and its ratio)
B N 10a
B 75 X B ¥ 5 - n:,[\ ) : G .3
F ¥ OE|FERME|Y H 1A Y IR
kg B 5. B A kg %
- BEHI(CAT) 530 |  99.50.56 12.5 41.6 100
B T AN 8 K BEMRE+CAT 533 | 101. 6.38 12.6 42.3 102
¥ OB OE 529 | 96.32.33 12.1 | 43.7 105
Fi3 fg H 502 95.08. 56 11.9 42.2 101
C A T 506 32.53.35 4.1 123.5 297
M e g BBREFCAT 505 33.21.05 4.2 120.0 288
BERAEEK B O OE 518 30.58. 35 3.9 132.8 318
o R i 508 30.31.05 3.8 133.9 321
C A T 577 | 29.30.26 3.7 156. 0 374
R =3
Foyoa Bk#EAHCAT 606 | 29.57.56 3.7 164.0 394
& rE ' OB = 572 27.35. 26 3.4 168.2 405
s/ kB = 523 27.07.56 3.4 153.8 370
C A T 543 33.38.59 4.2 129.0 310
E—
TR ERESCAT 548 | 34.06.29 4.3 127.5 306
e U 547 | 31.43.59 4.0 136.8 328
Fig 5 B 557 31.16.29 3.9 142.8 342
C A T 507 | 34.08.19 4.3 117.8 283
BEMRESCAT 513 34. 35. 69 4.3 119.2 287
2 Bz ¥ K ¥ OB = 496 32.18.19 4.0 124.0 298
& & =N 471 31.45. 49 4.0 117.8 283




B -15K IWNERoLEmRUNLEEROKE

(Fig. 1T -15. Barley before harvesting in the -
field drilled uniform distance)

s

HBLEPN?,
5) G - FTEYT - A2pEME:

IR EFTES I bHE L LASY) 0&ES2E T
- 16K Lz,

T3, EEABZE, SR RERERL
H BN, BITASIRKICHASET F ) VK - R
VIR DHEREERREL o TwBb, 20 E KT ETT
HME AR « &8 % 2R3 5 ~10BFTHP - T
b0 mBHEI - 15EICEE F YA E EXITBIT 2 IE
DREFHER L0

B B17H

1. B

SBFRFABIE Y 5 7 57 — PRI T B oRI At
BRe i o203, BBHhEMICHELY 3 LEbh

.__.2:

FEOEEEIZDVTE, AEWEEDERER 7 — 528
Bonizh o l0T, MBIEENB O 12288
2% EDWTRE L CThSR, i X nIEEE e R
FIU&ME MY LRSS » & bEL, BITANKOR 4
i, FEREF Y UKD 3455, BITHREAK L4
BE R L TIRRENRL, 3BHTH 72,

) B%E

AR TR FERITEM O IEZRL D o 7288, &
HFYARIEBWTE FYLE X128 U7 5EIeE e 177
Z1T, TLIHINTE B bOLEEIND, 220
BT 3% MIMEY 2BETIZERHY o bR,
BIEPEMEDSE

MRl Y LRIIRMEE B L FYLEETH D,
FHEERE O D WEEIREET Ui, Eeh

i s 7200, 2F P AR L D ERIZELT
BN Z ERBL N, FEEEME DR F ) LIZRWT
BDT, ORI ENEREZELE V)L
FERFAAL) 2EEbN 5,

6. HHE

1) BHTRFABIE Y 79 —FAEEEE L /e L
(2) #VEEDLEEL64.5kg, £FE850mm, 41FIL880
mmTH b,
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(Fig. Il -16. Fertilizer drill for pull type walking tractor

model 1)
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(Fig. I -17. Fertilizer drill for pull type walking tractor model 1)
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(Fig. I -18.. Metering device of fertilizer)
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(Fig. I ~19. One of the rotor vane for meter-
ing device of fertilizer)
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(Fig. II -20. Scraper for drive wheel)
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(Fig. 1 - 21. Hiching) '

BYHT 2L B340 , OB X 2K
DEFE RS, HITHEEEE EiglE o ki —E
AR, &V RESELMNE R TR L TE 2,
c) evd ‘

b oy s =2 AT EN A CrEE R 1T D
e, BT TS B2 EHEE L, b LEFIM
MR BN, HEBTOWMIIIEL Y, MR R
Y, ZOMEREBLEBETERY, T, BEhINkWI
Lick b, gz, AEEO XD I\THEA OEER 5B
FED H LT B, BATRIRMERS S L A OHE
W I T, FHOHERL»EI B HLZ 2w
ZELHEZIY S B,

20D RREERH D N EBINZORMTIRRT
HETh B, Thbd, EI-2AKCBTOIE 77
-0k vy FT, fEEHO vy FROBERE RV FOIT
YoThr o7y —EEIN TS, by FHEOTHIC
T v ¥ FVROFEOVWEZINTB Y, ZOHDIM
RN EREREE L E, RAIOEEE Bt &k O VEEKY
L — LS XN TAME@ P IO R U CGES B I
ENTW3,

WEREIDEO RIZI 4 AMRAT S DT LT v
YI@EFEO L BE, REM, SMIE, TAT Y
Y ORLEETILEED, ZORIELEL N OEE
FEEISEL, KO THmISMIGEO FHITT v bT

L, RERT AT v Y YT DETT v t @ AVE

FLTHL,
ZOREBITBWT, b LEBICERSED Y, HiRo
—FRTFT2HLTHEE, 7U— BB INIMUE
B ® ST B 2 LASMIEIR T AT v
YORBUTEEIN TV B0, TAT vy Y YT O
B Uiz T 2 AR 2T BT %o ‘
C ofEERFIETE, BBOBRIZIGCT, ek

I ABE L ESR LIS, BElice—) vk
WTE, LV IERICESEB X UELEIR) 2 LATE
B
2) FEHET
AEOETE LU BLOLFIRDEB Y TH %0
L EE61. 5kg, 4E1700mm, 4E900mm, 4751265
mm, 25 OEHIME 2 £:30~60cm, 34515~ 30cm,
Pk v o8 — D 250, TET R v S— O AFE 1A
2.1, EHiR OB F L IE 300mm & 50mm, FEERGOE
&L E 150mm & 70mm, FETEE ONELHEI5mm,
v —ib, EREEONFEEME 2lmm, £ =—Jl, 7%
B, BT -1TEB VT OFF 75—, @t v,
OEHlg, @i, COERL v i—, COEEEE, @
FHEHIEE, ©EMATHEE, ORIEAMERT, OF
FHHAEF = — >, OETHHAEM @ET Fv <
—, OETHHEE, OETEY, OBRTAMGT, ®
B+, O#EFER, OBTHAZL—1~—, ®7F v F
Lo, @7 U—4a, BLE@HRER EERL TN
%o '
4 ERETBUEER
19584 4 ~ 6 A
5. SFET
SHIE B i S
6. FIERER L
(1) HEY RIEEONSES X O ET oA 5 A
KT BLEbic, BB BIEEERRE AL, HA
PEOF EDFdOEREELS & L TR -7
a) ETB &R PR
1 #HEBhk
1) R ,
FEd—— ¢ b\ LA 3 B {RLEE 1. 265, KSR
BB - 17RO LB Y. o
BT—AREFORE BERF1E, IEORE B

BI-11% HRIEHOKEDT
(Table I -17. Distribution of granular fertilizer
size used experiments)

om0 #

ERE S LW

(om) v

4.760< 3.1

2.380< S <4.760 31.9

1.190< S <2.380 51.9

0.590< S <1.190 12,9

0.297<'S <0.590 | 0.8
<0.297 03

— 80 —




B -22F BERtoBHEE (20 1)
(Fig. I -22. Discharging character of fertili-
zer metering device, No. 1)
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BEO-18% #Hom - #HE - BtiEE
(Table II -18. Results of tilling, plowing and harrowing)
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0.5 » F 13.0 6.9 8.0 18.4 15.2 17.3
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(Table T -19. Quantity of fertilizer and seed on the field test)
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MRS % Y ORIEE (g/m) 45.1 41.4 58.7 55. 6 61.1 55. 6
10a%h {;52 B E (k) 100 100 100 100 100 100
O fti i 1 | 52 [ B (kg) 63.0 62.0 91.0 101.0 110. 2 127.0
% E{% £5 B (ke) 1.63 1.46 1.24 1.17 0.86 1.01
g sy ommr @/m 6.1 5.5 5.6 4.6 44 4.0
10a b {;&2 E B (k) 8.25 8.25 8.25 7.50 7.50 7.50
PHEER|E B B 8.50 8.20 8.70 7.70 7.20 7.9
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B - 205K WEENEEAER
(Table T -20. Yields and its constructive factors)
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Developing Investigations on Fertilizer Drills

for Rotary Tiller Type Walking Tractor

Hideo Kano, Yoshiaki Goto, Isamu Kurata, Umon Tetsuka, Katsuzo Kohara
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(Fig. M -2. Metering device of fertilizer)
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(Fig. M -~ 4. Metering device of seed, No. 2)
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(Fig. M ~5. Discharging character of fertilizer
metering device)
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(Table T - 1. Results of fertilizing and seeding work)
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(Fig. M ~9. Fertilizer drill for rotary tiller
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BRHE (g/m)
Discharging weight of granular fertilizer per 1m row length
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(Fig. IV—-2. 7-row Fertilizer drill medium-powered riding trator)
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Seed metering device)
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(Fig. IV-6. Quantity of discharged fertilizer
and its standard deviation)
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(Fig. Iv-8. Hardness of the field, No. 1°
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(Fig. v -11.
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Measurement of draft resistance)
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BIV-128 HEFEELBYX
(Fig. IV -12. Relation between soil hardness and
slip ratio)
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BIV- 3K EBEMSHI—OHT (FxTC-10)
(Table IV - 3. Specification of tractor)
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(Table IV - 4. Relation between travelling speed
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BIV- 168 XIZEEBRICEEE TR
(Fig. Iv-16. 5-row planter use for direct sowing
of paddy field model 1)

R

HHBEOEHX Y v v 7 —1Tk Y, %
HBZLICE - TT 9,
BEMZEIERIT X BT T 272012, &
BEE A, Yo v d—, Yy v s—v—1tRRAFVL
ZERE FV Tz
ZBEHOME A REICH 1 » UIPEIT L » THRE
L7zo
Trebhb,

MD=%Q-p-B-H-v-sin0

o <
DU 2 AL

g/min

BV -1TH

722U, Mp @5 HHE (g/min)
Voeeenns ~)L b D E#EE (cm/sec)
B HEHAEOE (cm)
HeHHOEBEOEX (cm)
O PO~ VRACKR T AE (0
p e IR DR TR

Tl V775 —OVEEEHEE V(m/s), PEEENE W(m),

PRHOE, 504 Y fEEs Mr (kg) & Mp OBfRIZR
KorBYHTh2,

_ F-Mp
MF =W
eyl .
2TV Sovf‘:ﬁ“fmi,
i

I\/IF: 25P'F‘€‘;H'Sinﬁ kg/lOa

L%,

Wi, ZoRIgBWT, F=5, e=1, B=2.2, H=1.8,
0=60° L3 Ni¥, Mpid 180kg/10a &2, +4&7etk
HEEI 2 b 5T B2 ki B,

ZOREIMO L 77y — 2B LKL EIV - 16K
IZRL, ZOEELEV -17MB X ONI8HIZHRL 720

FHED R v 23 EX 1. 6mm OEIIRT BB LT %
LCHHBEEZIZLEZLELRTHY, 6{HOKEL T

REIBOFGES —X

(Fig. Iv-18. Case of metering device model 1)




BIV-188 #E I B oEPEitEE
(Fig. Iv-18. Metering device of fertilizer model )
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(Fig. Iv-19. Fertilizer delivering device model 1) (Fig. IV - 20. Seed metering device)
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BIV-210 BT oRHERE (20 1)

(Fig. Iv-21. Discharge character of seed meter-

ing device, No. 1)
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(Fig. IVv-22. Discharge character of seed meter-
ing device, No. 2)
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(Fig. Iv-23. Seeding device model 1)
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SUMMARY

PART I
STUDIES ON AN EXPERIMENTAL
HAND DRILLS

I - A Hand Drill Model I

We constructed an experimental hand drill
for trial.

The construction of this machine is shown
in Figure I -2, and its specification is as fol-
Tows.

Weight 17.9 kg
Length 1710 mm

Below results were obtained through the
tests on the field where harrowing method was
different.

The draft resistance was 8-13kg, and the
germination percentage was 96.7% on the field
which was tilled by rotary tiller.

The percentage of germination was 86.1%
on the field which was harrowed with pull type
walking tractor after plowing.

From the observations of operating condition,
the soil was not flowed smoothly, and the seed
ejecting point of furrow opener was sometimes
blocked with the soil and stubbles.

Marker was not operated well and the
weight of the machine was a little heavy for
handling.

I -B Hand Drill Medel II
We reconstructed an experimental hand
drill Model I into Model II.
The mechanism of the Model II is shown
in Figure I -6, and its specification is as follows.
Weight 15.9 kg
Length 1600 mm
From the field tests, the seed ejecting point
of furrow opener was not blocked with soil
and stubbles, and as for other operations bet-
ter results were obtained.

I -C Handy Drill

We produced an experimental small man-

ually operated drill which was designed to
operate in finely harrowed field. And its spec-
ification is as follows.
Weight 8.4kg
Length 1480 mm
Below results were obtained through the
field experiments.
1. Seed rate can be controlled by adjusting
the metering device to a required range.
2. Furrow opening, covering, pressing and
other operations are done well.
The machine is to be put into practical use.

PART II
STUDIES ON AN EXPERIMENTAL
FERTILIZER DRILLS FOR PULL
TYPE WALKING TRACTOR

II- A Fertilizer Drill Model I

We constructed an experimental fertilizer
drill for pull type walking tractor.

The specification of the machine are as fol-
lows,

Weight 64.5kg
Length 850 mm
Width 880 mm

From the results of the field tests where
harrowing method was different, the percentage
of germination was 80-95 %, and draft re-
sistance was 35-50kg. In the field, the time
required to accomplish fertilizing and seeding
was 40-50 minutes per 10 ares.

This efficiency is 20 times the rate of
conventional method of manual operation.

An vyeild of 530 kg per 10 ares plot was
obtained when conventional manual operation
was employed whereas an yield of 550-590 kg
per 10 ares was obtained when the experi-
mental fertilizer drill was used. Therefore the
latter gave an yield of about 1.07 times more
than the former. From the handling tests, we
recognized the need of further improvement




of the machine, particularly in the following
points,
1. Stability of the machine.
2. Space for walking behind the power
tiller.
3. Control mechanism of discharging device.
4. Furrow opener.

II-B Fertilizer Drill Model II

We reconstructed an experimental drill
fertilizer for pull type walking tractor Model
I into Model TI.

- Chief improvements in fertilizer drill were
as follows.

Namely, we reconstructed the hitching
mechanism of fertilizer drill Model I, and
made it roll freely according to unevenness
of the field.

The fertilizer hopper was transferred to
for away to the handle of the tractor to reduce
the weight on the handle while working.

The mechanism of fertilizer discharging
device was improved to work as forced distri-
bution for uniform fertilizing.

The furrow opener for fertilizer was im-
proved to avoid the blockage of the soil and
stubbles. Reconstruction of the machine was
done in order to make clutch operation easy.
Drag ring was changed to leaf shaped covering.
In order to make adjustment of seeding width
easy, fertilizer and seed distributors, covering
device, press wheels, and other operating units
were combined on one frame. Special devices
with lugs on the drive wheels were equipped
to reduce slippage.

Good results were obtained from the field
tests, but there are still more for further
improvement to the covering device, and it is
needed to develop a device that can find out
instantly the stoppage of fertilizer and seed
discharge.

PART III
STUDIES ON AN EXPERIMENTAL
FERTILIZER DRILLS FOR ROTARY
TILLER TYPE WALKING TRACTOR

IIT- A Fertilizer Drill Model I

We constructed an experimental fertilizer
drill for rotary tiller type walking tractor

which could be used in three types of seeding :
4 -row drilling, band seeding in whole layer
of soil and one in fixed layer of sub-soil of any
depth by changing seeding attachments. Figure
I -5 and I -6 show fertilizer and seed dis-
charging characteristics with the experimental
machine. From the field tests, the below results
were obtained.

As for operating time per 10 ares, 4 - row
drilling takes about 1.5 hours and band seed-
ing in whole layer of sub-soil and one in
fixed layer of sub-soil take about 1 hour.
As for yield, they gained about 450kg per 10
ares on the average. Some problems were
pointed out through the handling tests. The
chain to drive the seed metering device of
drillirg was sometimes off from sprocket by
rolling of tractor.

Theinsufficient strength of rotor vane of
fertilizer metering device caused it bent and
consequently quantity of discharge decreased.

IIT-B Fertilizer Drill Model IT

We reconstructed an experimental fertilizer
drill for rotary tiller type walking tractor
Model I into Model II. The fertilizer metering
device was improved so as to be removed
easely for cleaning. The seed device was also
fundamentally changed so that band seeding
in whole layer of sub-soil, band seeding in
fixed layer of sub-soil and drilling were able
to be done with one metering device.

The furrow openers were redesigned in
shape to be manufactured easily, and the method
of fixing to the frame was simplified. The
seed metering device worked so good as to
discharge the required quantity of the seed but
the further improvement was required to be
done in the fertilizing device. '

' PART IV
STUDIES ON AN EXPERIMENTAL
FERTILIZER DRILLS ATTACHED
ON MEDIUM RIDING TRACTOR
IV-A 7-Row Fertilizer Drili
We constructed an experimental fertilizer
drill for S-17 riding tractor. The brief spec-
ification is shown in Figure IV -1. This ma-
chine could discharge a required quantity of




seed and fertilizer.

In the field of alluvial soil, the draft resist-
ance was approximately 100 kg. As for the
slippage of drive wheel in the field where soil
hardness was more than 8 kg/cm?, it seemed
to be 10 % or so, but in the field where soil
hardnees was less than 8 kg/cm?, it increased
rapidly, The machine with three rows, the row
spacing being adjusted to 60 cm operated for
10 ares in 14 minutes and worked well.

IV-B 5-Row Planter used for direct sow-
ing of paddy field

We produced by way of experiments 5-
row planter used for direct sowing of paddy
field. From the results of delivering test, we
got suitable character for using granular or
powdered fertilizer and paddy. Results of field
tests showed that the seeding depth of seeder
was more uniform than the seeders described
as above.
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