Technical Roport No. CP-3

WORKING REPORT
on

FARM MACHINERY OPERATION

at

CHAO PHYA PILOT PROJECT

MASAMICHI NUMATA

EXPERT CN FARM MACHINERY
MARCH 1985

THAI IRRIGATED AGRICULTURE DEVELOPMENT PROJECT

JAPAN INTERNATIONAL COOPERATION AGENCY






JIEA LiBRARY

L.

1080688151



FRRATA

Page No,

51
64 .

75
75

Line

12
(B) - 5

13
19

Ervatum
.-—r-"""ﬁ"‘*ﬁ"‘—’

1.5 em

‘- -300T
S = g 3
)

.3
2(r1 - r,

A A
No, 2

Correction

15 em

i 300T

8¢ o
- 5
e -

2 (ri _DQ)

Ao

No, 1



Technical Report No. CP--3

WORKING REPORT
| ' on
FARM MACHINERY OPERATION

at

CHAO PHYA PILOT PROJECT

MASAMICHI NUMATA

EXPERT ON FARM MACHINERY
| MARCH 1985

THAI IRRIGATED AGRICULTURE DEVELOPMENT PROJECT

JAPAN INTERNATIONAL COOPERATION AGENCY



ERW S F LR

SN 7
XN gs 12,12 0|12

Ad
8§38

BN, 12199 [Tapy




Preface

ThlS is the final summarized worklng report of machlnery

operatlon conducted at the Chaophya Pilot Progectc

The trial an&.activity program”of'fafm machinery operation of
the Chaothé Pilot Project has been made with the intenti@n of
fiﬁding_‘out a good waﬁ of mechanization on fice cultivation in this
area, at the béginning of when I was appointed hére as a farm ma-
chinery ewpert, with the consensus of mutual discussion between the

" Thai officials and the Japamese .experts,

The conception was to cbnduct the mechahization of all the
work on rlce culthatlon in the trial farm and to establish the most
effective and economical mechanlzatlon method on the wice double
“cropping in this area. B331des,-1t should display a dr1v1ng force

in modernization of agriculture.

Since the completion of land consolidation, we have been
grappiing with the preceding duties that adaptability and practica-
.bility trials of méchines to every work on rice cultivation to be
suitable in this particular in cooperate with Thai staff. During 3
years extended period, the target has almost been completed by the
effort of all the staff,

_ On the termination of the Irrigated Agriculture Development
Project, I have pleaSufe to put and compile together our activities
which have beén conducted at sub—pfoject in Ch_aophg;ao It is hoped
that this report will give the essence of ﬁachanized rice double ;
cropping to the persons who are engggea in this fiéld and that it
may play an'importént role In helping to raise the productivity

to the vicinity of the project and to similar condition areas.
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A view of the dircect sowing
by tractor with wroadcaster

A view of the rice transplanting
by rice transplanter PL=500v

A view of the harvesting
~ by swamp type combine harvester




A view of the plowing in dry condition
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A view of the plowing in green manure
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working report on farm machinery operation in ¢hacphya Pilot Project

From Dec, 1981 ~ Seop. 19864

The summarized activities on farm machinery operation in the

Chaophya Pilot Project are pgiven below,

The objectives are @
1, Establishment of the most effective and economical method of mecha-

ritzed rice culiivation in this erea,

2, Raising the technique of machinery operation, maintenance and repuair-
ing; planning of operation and management of mechanized work to the
persons who are engaged in this field.

3. To ccllect the necessary data to the motor pool such as mechanization
center, or joint using of farm machinery for farmers! association

+hat has been planned Tor fubtuwe in the project area,

4, advice and consultation for management of machinery service to [arnerse

fle~leveling work of trial farm

then I was ocssigned here, all the plots of trial farm were still
resaining in under un-even—leveled condition, although the consolidation

vork of trial farm was finished a long time ago.

Under this circumstance, every trial works such as soll preparation,
woser nonagement, improved rice cultivation techniques were not so

WL

cnooihly carried out.

1t was neeGad to make the plots re-leveling because the leveling
extent of each plot in the trial farm was done about (110 cm, to 20 cn.
.y the field consolidation work. This leveling extent was not sultable

it

for execuking of the improved rice cultivation.
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In order to moke a better basical condition of field that the level-

ing extent should be under (ﬁ)5 cm. for rice cultivation, the re-leveling

work was carried out in dry season of 1932 and 1893 by agrimotor equipped

with paddy wheels, rotary-plow and drive-harrow etc.; alternaged between

in dry soil condition and in standing water condition of field, because

the soll moving capabity by agrimotor was very less velume than by con~

slruction machine such as bulldozer, The result was as follows.

Result of re-leveling worle by apgrimotor at the trial farm

In the

dry season of 1992

Fuel consump—

Plot number Area (in ral)  Vorked hour tion (litre) Jenarks
220 3,96 16,5 80 Complete
230 3,84 56 29 "
140 378 5.2 25 "
240 1.90 2.2 11 Mot complete
110 2.89 3.0 70 n
120 4.06 G, 6 30 "
130 4,13 6.3 30 't

In the dry season of 1953
110 2.89 15,7 110 Completie
120 4,06 11.1 95 "
130 4,13 3.9 31 "
150 A.52 25,7 67.5 H
160 3.97 18.6 57,7 "
240 1.9G 15,0 44 "

# The leveled ratic of re~-leveling finished in the plol was under (1)5 Cila

Used machine were

Vorking equipments

: Massey Ferguson Tractor (75 HP)

Johndeer Tractor {72 HP)

Yannar Tractor (33 HP)

Yanmar Power Tiller (7 HP)

: Botavater, Yront blade,

Trailer, Drive-harrow,.
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1. HgggyliShment of the most effective and economical method of pechani-

unkbion work on rice cultivation in this area.

1-1 ~ Adaptability study through the field work for practicability and

1-1-1 Field preparation work by heavy tractor attoched with several

kinds of' the working equipments,

i) Observation and study the running condition of tractor in

the paddy field attached with

2, Fleat rag wheels,
b, 3 kKirds of different Lype of nodidy vhweols,

c, Hiph-rap tires only.

d, Hotovutor Tor ploving in dry condition and in wet cor
. b K

¢. Rotavator for plowing in the sinndingn woter condition,

f. VWooden leveler for leveling and planding work.

Lo}

. Drive—harrow for leveling ond planking worll,

At the beginning of Project activity, heavy tractor as 75 HE,
72 HP, and 33 HP, Tractors which were holding in the project were
not smoothly running or could not run in a certaiﬁ plot where some
pirt was deep mud soil even the tractor was equipped with several
pad&y wheels as mentioned above in wet condition and standing
vater condition of field, The soil in this area is very particu-

larity as heavily sticky and deep mud noil after irrigation.



Thercfore, in 1962, the project had tried repeatedly to make
an improved paddy wheels which was suitable for particular soil

condition,

The improved paddy wheels were quite good to prevent the sinking
of tractor, but we had not been completely.satisficd in the smooth
running of the tractof oen any condition of field. After several reform-
ing irial, final modification of ﬁaddy wheels had been made on NHov,
1983, it was very effective much more than the fofmer cone, this meant
that the form of whesl-rags were against soil adhering and prevented the

sinking of tractor in the maddy place.

Moreover, it played to help the smooth runping of tractor on
paddy field operation although the fields were un-leveled condition

and heavily sticky, deep mud soil condition.



skstch of paddy wheel for T-6500 £ Mr-185 Tractop {Tigures ats in anm,)

Erateh of paddy shwel for YH-330DT Traotor (Fizurss 16 sm,)
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Figure-1

Trproved paddy wheels vhich were
designed by C.P,i*.P. in 1987

For Yu-330 Tractor (33HP)

For HF-185 Tractor (75HP)




lpproved paddy vheels which worce

roeiorued in 1953 for heavy iracter

Yor T-6500 of
651 tracter

For IF-185 of
75HP tracter

A view of the paddy
whaels which wecre
attached to tracier



Figure-3

Tmproved paddy wheels for Yi-330D tractor
designed by C.P,P,P. reformned in 1983

A view of the worlk equipped
with above paddy wheels
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A view of field preparation by YM--330D

equipped with the improved paddy wheels

& view of field preparation by T-5500
equipped with the improved paddy wheels
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1) Adaptability and practicability test of heavy tractor on ficld

preparation work,

a. Plowing work by 78 HP, 72 HP, 33 HP, 65 HP Tractors anltached will
R and HL type of Rotavator in dry condition and in standing waber

condition of'field;

be Puddling work by 75 HP, 33 HP, 65 HP Tractors attached with Hotavator

and Drive--hovrow,

¢. Leveling and planking work by 75 HP, 33 1P, 65 HP Tractors atizched

wvith Drive-harrow and wooden leveler.

These working eguipments {except wooden leveler) were driven
by P.T.0. of tractor. And the improved paddy whecls which nedified

by the Project were equivped to tractors when deoing above test in

gtanding waler condition,

In vet season and dry scason of 1992, the adaptability teot
¢! nlowing, puddling and leveling work carried out by 74 hi, 22 4P
of tractors. In case of 33 HP tractor, it was ovcrioaded soretine
on both works in dry condition and in standing water condition due
Lo heavy claj soil, In case of 75 HP tractor, it was sunk down

cven equipped with the {irst modiiication of poddy wheels at ¢

r

certain part vhere was deep mud soil, 5o it was not conpleis sati
fied work that the running of tractor was not so smooth in this

porticular soil

‘Thercfore, in parallel with having repeatedly nodification o:
Loddy wheels, the project had tried to dry up fields complelely as
< cm. of so0il c¢rack in dry season for enhancement of soil bearing
coraecity, and procured the improved tractor which was 65 1P, 4

wheol-drive type to be suitable for paddy field use.

In dry ceoson and wel season of 1993, the field preporation
vet in the triel farm by heavy iractor was very smooihly progreszoed,

Locause it was using with the second rodified paudy wheels; and

chnnanced the bearing capacity of soil by drying up the field.

.l
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On November 1993, the improved paddy wheels were reformned three
more times to obtain the smooth running of tractor and power tiller
in this particular condition of field such as hasavily sticky and deep
mud soil, that was the reason the project reached the 'goal of fulfil-
ment ih smooth using of heavy tractor and power tiller.in this parti.-

cular soil and performed the mechanized rice cultivation oystenoacicolly

Adaptability test resulits i

d-1 Adaptability test result of soil prepoaration work by traclor in
the trial farm in dry scason 1982 - 193
* Used machine : MF=135, T-6500 Tractlors with Drive-horrow
* Total area
Puddling avea : 28,60 rais

Leveling area : 33.30 rais

Total worked hours
Puddling work : 13.0 ({0.35 has/h}) {0.46 h/rai)

Leveling work : 30.0 {0,192 ha/h) (0.9 h/rai)

"

Fuel consumption

Puddliing work 11% litres (8.86 litres/h ; 4,02 Iitres/rai)

.

)

Leveling work : 235 litres (7.83 litres/h ; 7.06 litres/rai)

#% ysually, the planking work shall be donecross wise, but all
ithe plots had been done 4 times at least for making a good condition
of the field level, Plot No.120, 140, 240 (total = 9.74 rais) had
been done more than 4 times of planking work according to the reguest
by agrononist whb wanted to make the fields in complete level to be
nost suitable for the applied reseavch work of several kind of
rice cultivation, because the result of applied rescarch of rice
cultivation was required accurately. Therefore, these fields were

necded to be good level as well as possible,

During this work, the field prepuration worl Ly tractior was
suite smoothly corried out as a whole. Bub heavy fractor zou el
in the muddy soil at plot {0,110 and 150 of fields where sone ores
were very soft and muddy soil, .because the re-leveling wori of
these plots had been done just before the last cultivation; and

some parts of these two plots were cut the soil out, some partc

13-



wore filled the-soil up about 20 c¢m, This meant that the plots could
‘not dry completely simce the ra-~leveling work finiched till thio time.
The bearing capacity of soil was very low, and obstructed the smooth
progression of the tractor as far as‘those two plots, Thcrcforc, the
.fieid wvhere was refilled soil up when leveling was_ﬁdpessary to dry up

.completely after once paddy cultivation for smoothly use of machinery,

d-2 Adaptability test result of field preparation work by tractor in the

trial farm in wet season 1893

d-2,1 Plot No.220 : 3,96 rais
Used machine : MF-195 (75 HP) w/Driveuharréw
worked hour ~ : 3 hours
Fuel consumption : 21 litres (5.3 litres/rai)

** puddling and leveling work was done twice,

d-2.2 Plot Ho.230 1 3.94 rais
ised machine : T~6500 (65 1P) Y/Drive-harrow
worked hour : 5 hours

Fuel consunption : 31 litres (7.2 litres/rai)

** Puddling and leveling work was done thrice,

d-2.3 .Flot lio,140 : 3.9 rais
Used machine 1 T-6500 (65 HP) VW/Drive-harrow
vorked hour - : 4,7 hours

Fuel consumption + 29 litres (7.63 litres/rai)

=% puddling and leveling work was done thrice.

d-Z.4 FPlot Ho.240 : 1.7 rais

Used machine MF-185 (75 HP) W/Drive-harrow

.

vorked hour 1,2 hours

fuel consunption : 9,5 litres (5.0 litres/rai)

%% Puddling work was done twice.

G--2.5 i'lot NHo.i240 : 1.7 rais

T~G500 (65 HP) Y/Drive-harrov

ised machine
orted hour 11,1 hours
Yuel consuaption : 7 litres (4,1 litres/rai)

#* Leveling work wos donc one tire.
-



Nota

: - Both tractors have been equipped with the improved

paddy wheels for this work, because the tractors_coﬁld

not run without the improved paddy wheels in the fields where

'thé depth of standing water was about 10 c¢m. to 15 om.

It was neceSsaryfthat'the work was repeated twice or

thrice because field level was not so good and, in some

parts, the tractor struggled in the heavy sticky and deep

mad soil.

w5



A view of the box nursery

A view of rice transplanting by walking-type planter




1--1-2 Transplanting work by S5-400 and PL-500W Trangplanter

I) Adaptability test and observation study.

a, 5-400, walking type 4 row, rice transplanter
b. PL-E00W, riding type 5 row, rice transplanter

c. Field managementfor rice transplanter

On Januvary 1982, the first adaptability test =~ 5-400 walking
type, rice transplanter was done one month after I rms assigned to
this projoect, but the test §-400 rice working type wansplanter could
not run in this particular soil condition except a :ertain place in

the plot where a few parts were shallow soil,

In 1983, we found a soil preparation method for the rice trans-

planteruse in this particular soil dfter many trials.

The method was : the water was kept in the field 10 cm. to 15 cm,
depth about 6 or 7 days continuously after { .ld preparation work
finished, This period of standing water in the field, the melted
and colloidal soil precipitated and settled down in the bottom of
field; then the membranous marter grew on the surface of soil in the

field by microbes and algae,

With this process, it would turn the ‘sticky and muddy soil

into pood condition for using the rice transplanter.

Drained water from the fisld that the water depth in the plot
came to cbout 5 cm. after found out the membrancus matter which was
covering on surface of soil, then the rice transplanter could work

smoothly except over 25 cm, depth of soft and muddy scil,

In parallel with above iial, we {ried to procure the PL-500U
rice transplanter which was improved for soft and muddy soil use,

and procured it at the end of 1982.

L P



d, Adaptability test resulls

d-1 Test tesult of rice transplanting work by §5-400, 4 row-walking tyoe.

2nd, of September, 1992
Plot No.120, 140 (7,34 rais)

i

Date of transplénting

.

Tield and area
5400, 4 row-wallking type

e

Usad machine

Kind of - paddy varieby : D23

—~ nursery method : Box-nursery

~ gseedling age : 26 days
Planting space ! 30 cm. % 16 cri.
Used number of box-seedling i 438 boxes/rai

2,35 hfral

e

tYorked hour av. per unit area

Planting speed of machine 1.4 km/h
Planting precision : 0.47% of miss planted and {locted

hills under obgsrvation ol 24,0C0 hills,.

d-2 Test result of rice transplanting work by 5 row-riding type.

ond. of May, 1933
Plot No, 120, 130 (7.4 rais)

Pate of transplanting

e

Field and area

Used machine PL-5OCW, 5 row--riding type,
4 vheel-drive, double wheels,

Kind of -~ paddy wvariety kD-21

L1

Box-nursery

- nursery method

- seedling age : 17 days
Planting space : 30 cm, x 16 cn,
Used nunber of box-seedling : A0 boxes/rai

“orked hour av, per unit area : 1,44 h/rai
Planting speed of machine : 1 ka/h
lanting precision : 0,39% of miss planted and floated

hills under observation of 20,000 nills,

18-



Through the observation of above work, the former one that the ™~
§-400, rice transplanter was smoothly worked after taken many trial of
field management that the field was kept in. standing water 6 to 7
days after field preparation finisheq, in this perdod turned the
melted and colloidal soil into good condition for machine use.

The later one that transplanted by-PLMSOOW, the hills form in planted
rows were somthing disorderéed in spite that the planting work had
been smoothly carried out because the soii was too soft. The field
was kept standing water 4 days from the day of soil preparation
finished to the day of transplanting; that period was not encugh to
turn the soil into good condition from the muddy, soft soil by ficla

preparation work.

In order to get the better result of transplanting machine, it
should make sood condition soil that the field shall be kept 6 or 7
days at least with standing water after finished date of soil prepa-

ration work -to transplanting date;

10



A view of the direct sowing

by tractor with broadcaster

A view of basal dressing

20—



1-1-3 Direct sowing irial and basal dreszsing trial by tractor equipned

with MBC-2610 of broadcaster in the irial farm,

i} Adaptability test and observabtion study

4, Direct sowing work,

b. Basal dressing work,

vith the intention of finding out the mechanized direct
sowing method, the project procuyed (iBC~26G1l0 of hroadcaster at
the begiming of 1933, because the nmanual direct sowing methoc

has been popularized in this area,

The mechenical rice direct séwing vork trial was cerricd
out according to the past experience, and was in consideration
of :wan uniform density of sowing seceds,

~the protection of the seeds from rotvting by deepd soving.

—making an uniform growing of paddy at heginning sutaze.

For the fulfilment of above important points, the treatiients

were as follovs.

First of all, fields were prepared 4 days before sowing bnb
liept in standing water about 15 cm. depth until colloidal soil
settled down to bottom of field that meant to protect the secds

o in deep of sof{ soil.

Second, kept the field in standing water about 15 cm. depth
when sowing by machine., The depth water played a role of buifer
and helped on uniform density of Sowing séeds vhen going throuzh

ir: the water down to soil,

Third, used sceds were being ferninated. The roots of fer-—-
rinated sced were protected to go deep in the soft soil and

helped rrowing paddy at the bezinning staore.

ei? Lom



a--1

Adaptabllity test result of direct sowing by machine

* Used machine
* Tractor speed
* Engine rpms

* P,T.0. rpm.

YM-330DT Troctor with LBC-26l0 Broocdcaster

.

ist, gear, high speed position (4.5 ium/h)

-

2,000

: 975

£ putlet index of broadcaster @ 7

# {ide of spread

*= Paddy variety

* Quantity of seed

%

Lrea
% Field condition

* vorked time

#* Fuel consumption

On Jan. 1983, the filrst trial of mechanical direct sowing

1 13 metres
: D-23 (germinated secd)
: 38 kp, in dry (9.2 kg/rai)

Plot Ho.120 (4,13 rais)

In stending water about 15 cme depth
: 16 minutes

1,5 litres

Yuur
oy

VE-330DT tractor attached with broadcaster was carried out with

uniformity sowing and speedly work, Iut unfortunately, the sowed

field was damaged by the attack of the bird-inflocks after drained

wator {rom the field, beccuse in the vicinity of the Tield was not

same condition.

The second trial of mechanized direct sowing was carried out

on bec, 1984

* Date

# Used machine
* Tractor speed

* I'mrine rpn.

e

Dec, 20th, 1984
YH-330DT Tractor with HBC-2610 Lroadcaster
1st. gear, high spced position (3.6 knr/h)

1,800

DD



P.T.O.Arpm. tabout 77
outlet index of broadcaster : 7

Effective spreading wide : 13 netres

'

Paddy varieby WD-23 {merninated sced)

Quantity of sced 12.5 kg /rai) in drey

Flot No. 180 (3,97 ral)

Arca

In étanding-water about 15 cm, depth

. -

Field condition

Het 3 minutes

Total 16 minutes

tlorked time

Fuel consumption 2 litres (0.5 litre/rai)

Secd treatment

The seeds were soaked in water 2 days after finished water

selection of sceds.

trapped the soaked seeds up in the convas sheet for 3 days.
The seeds vere beins zserminated and rools of sced grew 15 mile to
20 mn, during the above treatment, and then spread The germinated
soods on the convas sheet to dry them till the roots becone soft.
This neans to protect the roois of germinated sceoas Lroot vhol
sowing by mochine. “hen making for cry the roois of scedas, should

“eep under roof, do not dry then under direct sun-shine.

*# In this trial, machine dircect sowing was nicely carried out

with uniforn sowing very speedly as shovm atove recoxrd,

D3
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vorking method of paddy broadeaster by Tractor

Before ugse this machine, must devide the field lilke the

Tollowing picture. And make the mochine as fellows,

1, Tractor speed : 1s%, gear, high position

2, Engine rpm. 1,800

3, Outlet index of lroadcaster ¢ Ho.7

4. P,T.0. rpm. : Low speod position {about 877)

{The way of work as shown in below)

LCLArS

$—i ,
\ ; ~B seolres
I
\A L B - 2 onetres
B S SO
[ - 32 petres
e e e e e et
—— —~ - - - e . —Y
I/T
\ T — 17 netrec
'--"_-7.-4-——————_-.«-—---—n-_-_r__».,ﬁﬁ_.._p_‘:
_ ’) P 12 neires
D el I S
/i i - Sroetreo
— - W
;n‘ AT
5 metres 5 netres

to

[+30

Broeting point

Used paddy seeds are geritipated in condition of 1% i,
20 @n, lenpght of roots, and & — 10 hours dried under oiauc,

not dry them under direct sun chinc,

cusntbity of paddy seeds ore uscd about 12 kg/rai (ID-T3)

ry

the case of above rmentioned conditions such as iter i, o,

A
‘te

Cther variely of seeds shnll be adjusted the imngc: muicc:

the shubtter opening position and PL,T.0. oyeed ete,,

.y

i

accordin: to the size ol sceds or condition of germipating seo



Adaptability test result of basal éressing work by tractor

squipped with broadcaster
* Used machine . ¢ YM-330UT Troctor with Proadcaster LIC-2610
% Vorking speed r 4.5 km/h, lst. gear, high speed posivion
¥ Engine rpme . : 2,000
* P.T.0. rpm. : 9757
* gutlet index of broadcaster @ 7 or 8
¥ Area :  1.82 hectares, Plot ilo,110, 150, 190
* Worked hour : -1:5 hours (8 minutes/rai)
* Net worked hour : 1,0 hour (5 min)rai), feeding tine 3 nmin/rai
% Used fertilizer : Ammophos {(in granular)

* Quantity of fertilizer in the each plot
Ho.110 235 kg, (81.3 kg/rail)
To.150 488 kg, {106.8 kg/rai)
No.160 345 kg, (86,9 kgfrai)

# Fuel-consumption : B,7 litres (0,76 1/rai)

## Thig trial has been done for the purpose of knowing anout
the practicable of machine work of basal dressing in the paddy
field; and manual work was compared with the machine work in

capacity and uniformity.

The trial was very effectively carried out without any
problem. The basal dressing had been spread more evenly than
the manual dressing, and also it was speedly done as mentioned

above,.
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A view of the harvesting

by TC-2000 cowbine harvester

A view of the harvesting

by TC-3500 combine harvester
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1-4 Harvesting work by Combine Harvester and Thresher

i} Adaptability test and observation study

a. Combine harvester (IC-2000D, HL-1300, TC-3500)
b. Threshing work by Thresher (4 type and 5' type)

¢. Observation of lost grains under combine havvesting and man

power harvesting.

On dry scason and wet season inl982 .. 1983, the project had
tried the adaptability btest of combine harvester, TC-2000D HL-1800

tvpe, on several conditions of fields.

Through the adaptability test, It was understoed that the
vorking ability of nbrmal type combine harvester on the soft soil
wits higher than (.25 kf/cm2 of soil bearing capacity in 10 co.
cdepth for TC-2000D, and for HL-1300 of combine harvester.

For getting enough bearing copacity of soil to use conting
harvester, it was necessary to dry the field about 15 &ayﬁ Laifere
hervesting in the dry weather of harvesting stare. And in ot
weather, the field was dried more than 20 days before harvesiing
vorlz. But it was not sure to get enoush bearir; capacity of
s0il to use combine harvester, depending on the guantity of roin-

+all in this period,

On Hovembéb'1934, therefore, the project procured an imnroved
combine harvester TC-3500 for swamp use type; and tried it in
the farmers ficlds on Fay, 1984 because the paddy harvesting has

been finished in the trial farm at this time.

The edaptability and efficiencytest by this machine was much

ietier than rormal type combine harvester,

And it was able to work in much nore softness soil than the
nernal type cpmbine harvesters even received rainfall cxcent

ciiremely heavy rain in field dryinz period,

2 T~



a-1 Adaptability test result of harvesting work hy TC-2000D Combine Harvester

+ Date of harvest s l2th, Jan, 1993
* Field and area : Plot Mo.140 of trial farm 3.8 rais
* Xind of paddy variety : RD-23

#* Used machine ¢ TC-2000D Cormbine Marvester

* toquired working time ! 5.5 hours (1.4% h/rai)

* Fuel conswiption + 9 litres (2.36 L/rai)} diesel oil
* Yorking speed : 3rd, pear of working prosition
# Yield of paddy 1 429.3 kg/orea (689 kao/rai)

# Condition of grown paddy @
Average height of paddy was 120 cm. in good grown condi tion,

and the co—efficient of lodping- scemed To be index 3,

*#* ¢ applied the nunber of index which 1s using in Japan as
o standard of the ledging co-efficient to this case.
{For example : Ytlon lodgsing is index O, coaplete lodging is imten €)

Date of transplanting was 7th, Cct. 1992 by PL-500W

* Ficld condition :
The hardness of soil was good enough for using the combine

harvester, Water was drained 20 days before harvesting.

#8 Vith regapding to above work, the TC-2000D was very nicely
carried out without any troubles in using the first, second and
he third speed of gear position. In case of used the fourth
coeed of rear position, the threshing drum and the paddy carrying

chwiins could not be treated nlcely due o over load work,

Therefore, to gain the best result of this machine chould
woe by cither 2nd. or 3rd. gear position according to the condi-

tion of the grown paddy.
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Adaptability test result of harvesting work by HL-1800 Combine Harvester

Date of harvast » 13th, Jan, 1993
Field and area : Plot Ro.130 of trial form (2.1 roin)
Kind of paddy variety : RD-23

* Used smachine : HLHIQOO_Combinc Harvester

3.16 hours 1,5 h/rai (0.94 bfires)

"o

Vorking capacity
Fuel consumption t 5,0 litres (2.28 1/rai) dicsel cil

Vorking speed i 3rd, gear of working position
(1.58 ka/h)

Yield of paddy ¢ 3385 kpfarca {616 kyp/rai)

Condition of the grown paddy
Average height of paddy was 118 cm, in medium proun condi-

tion and paddy was ron-lodging.

Field condition

brained water from the field 1S days beforce harvesting.
The hardness of soil in plot lo.130 was not even, there wes
sone hard enough part for using contbine harvester in a certein
place where the some part vas omitied to use the combine har-
vester, Therefore, in case of this machine use, the water
should be drained fron the field more than 16 days before
harvesting day-if the field has not showed a good tendency of

drainage,

LG
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Adaptability test result of harvesting work by swamp type Combine Harvest
(TC~3300) on dry season of rice cultivation in 1984

Date of harvesting r May 15th, 1994

Ferper's ficld (5.24 rails)

Field and area
Kind of paddy variety : Look-phagon

TG-3500, swanp type (35 11P.)

Used machine

Kequirad worked time : 3.9 hours (0.75 h/rai)
Fuel consumption : 17 litres (3.25 1/rai)
torking specd : 2nd., gfear, niddle speecd position

(2.55 km/h)
Hight of paddy : 132 cn. average

vield 4,500 Yt

Grown paddy condition : CGCood and non-lodging

® Iield condition

The water in the field has been drained before 15 dazys of
narvesting, but soil was not co hard because it has receoived

rain about 23 mm, during 15 days in drying period,

*z The harvesting work in this ficld, swamp type coambine
harvestef, TC-3500 has nicely worked out without any troublec
and it secemed o run very smoothly with high performance thouzh
the soil of field was not enough hard to use normal type

combine harvester,



A view of the threshing work

by Semi ~ Auto -feeding thresher

Same as ahove




Test result of threshing work by local pade ceni--au

Lo fecding thresher

by,
{1) By 5' semi-aute feeding type
* Date of'tﬁe work r 17th, Hov, 1993
* Area (in the férmer‘s field) : 4 rais
% Used thresher : Sitype local made thresher W/65 1P,
* Ylorked time : 1.53 hours

123

Threshed paddy
Tuel conéumption

. Fuel consumption pér ton

-

vorking capacity

Required labour

By 4' semi-auto feeding type
Date of the work

Total area

.

Used thresher

e

vorked time

Threshed paddy

2]

Fuel consunption

.
-

Tuel consumption per ton

%

torking capacity

* Hequired labour

1,650. kg, (22 bagse)

5,5 1itres (1.37 litres/rai)

. 3.3 litres/ton (0.25 litre/bag)

1,044 kg/h (0.4 h/rai)

7 persons' (0.35 man/d:.\\,'/rai)

: 25th, Auc. 1983 - 23th. Cct. 1093

31.02 rais

; .
4 type local made thresher W/ 14 1P,

41,77 hoursg

: 25,879,6 kg, (Average moisture is 17.88%

49,9 litres (1.6 litres/rai)
1,93 litres/ton (0.145 litre/bag)

519,56 kg/h {1.35 h/rai)

: 7 persons (1.18 men/day/rai)

#% Phrouch the observation of above work, the threshing had been

gmoothly carried out even the

ing capacity between bumper crop and poor

. . !
The rachine efficiency of 5 ty

not be compared in this time,

. I
petween Tarmerte field (worked Ly 5 type)

i

-_1 t\Y}?e ) .

paddy was not enéﬁgh éried, The throsh-
crop was much different.

ve thresher and A'type thresher could
because ihe yields were much different

aryl trial farm {(worked by



Observation record of lost graing by TC-20000 Combine Harvestoer

Dhate of harvesting :

Field and area

Variety
Lost grains.per 3.3 m2
(Sampling 1)
tlomber of grains H
beight H
lioisture of grain :
(Sampling 2)
MNunber of grains H
Vleight H

Hoisture of grain :

12th Jan. 1983
Plot No,240 {3.8 rais)

RDe.23

1926
63.8 g.

15,9%

24
57.0 .

15,89

* sverage of lost grains per square netre

Ripened grains :

Weight

.a

loisture of grain :

* Yield of paddy - :

Percentage of lost graing:

5€8

18,3 g.
15.85%

429,3 kz/area (689 kg/rai)

4.206% apainst above yield

-33—



ae?  Ohsecevation record of logt groing by HL-1300 Combine Harvestor

DNl

¥ pate of harvesting o 1I3th Jan, 1993
# pield and area : Plot 10,130 (2,1 rais)
* variety : RD-23

* Lost grains per 3.3 me

{Barpling 1)
Number of ripensd graims : 1,142
Yelght : 29,4 .
Loisture of grains : 1B.a%

(sampling 2)
Lumber of ripened grains : 1,188
VWelght ¢ 30.7 1
Lolsture of grains : 15.2%

¥ Lverage of lost grains per squares neire

Ripensd grains 353
Yelght ! 9,10 £
Loisture of grains r 15.3%
3 Yiéld of paddy 1 385 kpfarea (816 Kk /rai)

w ercentage of lost grains @ 2.36% against above yield



¢-3 Obasepvation record of lost grains by man power harvesting

* Date of harvesting :+ Dec, 10-11, 1932

* Field "3 Plot No.ll0, 120 ‘

* Variety + RD-23 :
2

# Lost grains petr 3.3 m
{Sarnpling 1)

Number of ripened grains : 1,502

Vieight 1 39.2 g
Moisture of grains : la%
{(Sampling 2)

Mumber of ripened grains : 1,954

weight a4,4 g
lioisture of grains : 13.9%

# jverage of lost grains per squere netre

Ripened grains : 523.6
Veight : 12,67 g,
Hoisture of grains ¢ 13.95%
* Yield of paddy ¢ 351 kg/area (561 kg/rai)

* Percentage of lost grains : 3.6% afainst above yield
* Nunber of man power : 6 men/day/rai (8 hours/day)

The lost grains of threshing vorls and pgathering the paddy o

ihireshing place could not calculated,

Supposedly, it was considerable that the losti grains in these

wvorks might have been happenéed about same volumes of as above.

With regarding to these observation, it is clearly understooc
that the lost grains of machine harvosting_were ruch less than the

r.onual harvesting,



2. Naising the techniquqngf machinery operetion, maintenshice and rejwiriny

plamning of operation and manafemont of nechanirzed work te the ~ercons

vho are enpared in this field.

2.1l Guidance and training for proper_hondling of machinery oberation

and_maintenance techniques,

Untill recently, the most importent reagsons in ohsiruciing
the rice mechanized cultivation in this area seemed to be ilomalur-
ity and lack of mechanical knowledre, laclt of managenent anc rein-

tenance of machinery.

And besides, the s0il condition of this area was very parti-

cular as heavily sticky and deep muddy soil.

With a view to twrain the personnel %o be experts in machinery
and farm mechanization, the project had the following activities
for dissolving the above problems and in order to fulfil the project

implementation program.

i} Cuidance and training

2. TO systematize the duties,

e To train the operaters for prorer handling and effeclive olerio-
tion of machinery,

c. To guide the mechanics for taking sore responsibility towerds
on their duties, and rising mere technicue to maintoin the
machinery for displaying the masidinun out-turn alwoys, tlso ©o

attain the moodmunm durability of ‘nachinery.

a~1 Systesatic manapgenent of mechaniced viork

* To moke working progran of machinery in zllicnece with
the egronomy section, and the Tulfilaen® of rice douslc

cropping program shall be prosressed tinely,

* The persons vho are in char-s of this section have to

checl: end manwse always the sroceeding of work

=36~



vhother the field condition is suitable .
whether the machine is best condition.
WVhether the operater has to take proper handle of the nuchine,

Yhether the machine is made routine service properly.

* The spare parts which are necessary cuantity to repair the
machine timely have to be stocked always for systematic mechonized

work ,

b-1 Training the proper operation of machinery

* How to handle the tractor in the paddy {ield :
Puddling by tractor with rotavater.
Leveling by tractor with drive~herrow,

Planking by tractor with drive--harrov.

* How to handle the transplenter riding type in the deed nuce

soil,

* How 4o handle the combine harvester.

¢-1 -Guidance and training to mechanics
* Daily checking of machinery.
#* Periodical checking of machinery.
* paintenance of machinery before and after working season.
# laintenance and repairing of vehicles.

In order te raise the operation and maintermance techniques,
the above activities were carried out through the worik of project
inmplementation and familiarized with rapid advancément. The fol-
lowing manual and pamphlet have been published and are being used.

# llechanics! and drivers' handbook.
# Proper handling and maintenance manuval for bLattery.
# pAdjustment of number of seedling and maintenance manual of

transplanter.



* guide line for maintenance and trouble shooting of agri-
cultural machinery.

* How Lo handle tractor for good soil preparation on rice
culsivation (Pamphlet).

# ppoper handling and maintenance for transplanter.

#* Operation manual for combine harvester.

Tentative judgement of trofficability of soll.

%

* Relation between the tine of drainoge and trefiicability of

soil for using combine harvester.

*# Through the observation of the begimning period, it seemed that the
operaters and the mechanics have a good knowledge and prectice in &
ceneral way, but.some points were needed to raiée. On the new machines
smich are especially improved for using on rice cultivation, they have

not enough knowledge and practico.

In order to raisc the operation and maintenance technigues, the
porsons who are concerned in this field had effort to learn the moderniced
nachinery and its technology through the performance of their ﬁractical
dguties. " In parallel with their practices, the preceding mamals and
youphlets have been published to them step by step for advancement of

nodarn technolony.

In the sccond half of the project cxtended periocd, the operaters
and mechanics have rapidly familiarized on their technique, knowledze
whout modern machinery, operation techmicue of mechanized rice culti-

vetion and proper maintenance of medern machinery.

Furtherrore, they have zoquired the effective and systermatized
monnnonent of mechanized vorl onrice double cropbing that have to
1o condributed for smoothly mechonizetion worit and raising padcy

croduction.



Collection of necessary data of farm machinory work to the moter pool

such as-mechanization center, or joint using of farm machinery for

5 farmers
- Tarmers

;Eaﬂl Efficiency test result and astimation of machinery utilization cost.

ds

Efficiency test result of field preparation work by tractor in

the trdial farm on wet season 1994

78500 Tractor with improved paddy wheels.,

Used machine
Working squipment : AR-60,Rotavater; HB-2800B,Drive-harrow,

Puddling aresa : 15,08 rais (Plot Ho,110, 120, 130, 160)

Planking area + 23,35 rais (Plot MNo.110, 130, 140, 150, 160,
Worked hour .
Puddling 1 7.7 hours (1.96 rais/n)} (0.51 h/rai)
Plankirg . 18,15 hours (1.2% rais/h) (0.78 lifroi)
Fuel consumption
Puddling : 57,5 litres {7.46 1/h}  (3.81 1l/rai)
Planking s 133.5 litres (7.35 1/h) (5,74 9/rai)

#% The plowing work has been done just after harvesting of former
ecrop finished, so for puddling work, fertilizer or green hammre
had to be mixed in the soil for some plots. And the work was done
one time only.
The planking work was done three to four times repeatedly in
cross way for keéping good condition of field-level continuously.
In this season, the work was very nicely carried out without

any troubles, and operation technique much more advanced than vefore,



a-1l Cost estimation of wachinery uwtilization for the soil preparation.

in the trial farm of IADP, Chao Phya in 1934

a-1.1 Tractor (model T-6500, 65 HP, 4 wheel-drive type)

Capital expense : P {Price) 330,000 ¢
Life of machine : + n (Year) 10
Utilized howr in a year : H 900 hours

Ratio of stational cost in a year : Fe = 22,1% of P
Stational cost in a year : Tf = (D+@1L+G2+G3+@4) 93,990 ¢ .
depreciation value : D = (P-5)/n 34,200 7
* 5 = Berap value is regarded as P x 104

capital interest : @1 = i x (P+3)/2, (i = 0,12) 25,090

maintenance cost : €2 =. (0,05 x P) 19,000 } -
garage expense : @ = (0,005 x P) - 1,800 zgf
stational lube. cost : G4 = (0,01 x P) 3,900 ¥
Stational cost per holr 3 TL = {Tf/H) 93,31 ¢ -
. a-1,2 KRotavater (model AR-60}
Capital expense : P {Price) . 65,000 B
Life of machine : n {Year) | 8
Utilized hour in a year : H 400 hours
Ratio of stational cost in a yeaf : Fe = 25% of P
Stational cost in a year : Tf = (D+@1+@2+(B%@ﬁ) 16,250 A
depreciation value : D = {P-S)}/n - 8,125 #

* 5 = Scrap value is regardéd ag P x 0%
ix (P+5}/2, (1 = 0.12) 3,900 2

It

capital interest : €1

maintenance cost : G2 = (0,05 x P) 3,250 ¢
garage expense 1 &3 = (0,005 x P) 325 4
stational lube., cost : G4 = (0,01 x P) 553 f.
Stational cost per hour T2 = (Tf/1) 40,03 7

T



. um1.3 Drive-harrow (model HB 2300-B)}

Capitél axpense

Life of machine

Utilized hour in a year

: P (Price)

e

Ratio of stational cost in

Stational cost in a year

garage expense

depreciation value

*
B

n {Yecar)

H

a year @ Fo =255 of P
T = (D+E1+E2+63+04)

D = (P-S8}/n

* 8§ = Scrap value is reparded as P x 0%

capital inbterest :

maintenance cost

.
e

oL

&2
. @3

stational lube. cost

Stational cost per hour

ix (P43)/2, (i = 0.,12)
(0,05 x P)

il

]

= (0,005 x P}
: @4 = (0,01 x P)
: T3 = Tf/H)

Ca-1,4 Improved paddy wheels (local made, designed hy C.P,P.P)

a-1,5

Capital expense

Life of implement

Utilized hour in a year

a
*

P (Price)

n (Year)

HER T

Ratio of stationai cost in

Stational cost in a year

depreciation value

capital interest

garage expense

maintenance cost :

*

ol
a2z

3

stational lube. cost

Stational cost per hour

vorking capacity

C=WxVIOXE=

1m

Ct

1

C

¥4

A
c/Ct x 100
W ox V/10

Ct x E

!

i

Practical working capacity (ha/h}

a year : Fe = 21% of P
T = (D+QL+G2+€34G4)

D = (P-5)/n, (S =P x 0%)
=i x (P+8}/2, (1 = 0;12)
= (0,01 x P)

= {(0.005 x P}
: @4 = (0.01 x P)
H !‘_4_: (Tf/H)

Working wide {m)
Vorking speed (km/h)

54,000 A
3
00 howurs

13,500 B
6,750 #

3,240 %
2,700 %
270 B

540 A
27 B

11,000 2

300 hours

2,310

TR

1,375
660
110

55
110
2.57

b= - R R - R

Wworking efficiency in the field (%)

Theorical working capacity (ha/h)

w4l



(a) Puddling work (or plowing wo;k)
C = 0,31 ha/h
W= 1,52 m.
V = 2.6 km/h (Position of spéed change 1eﬁer_is 2rd. of low)
E = 73.5%
¢t = 0,395 ha/h

{b) Leveling work

G = 0,21 ha/h (If the work was done 1 time = 0.62 ha/h)
Yo 2,0 my
= 4,1 km/h (Position of speed change lever is 4th. of 1ow)
= 26% (76%) |
Ct = 0,82 ha/h
a-1,6 vorking cost

To = Fef + Feo + Lo

Fef = Fuel cost (diesei 7.04 B/litre)

Fco = Lube. 0il cost = Fef x 0.3 {36.00 A/litre)

Lc = lLabowr wages (56,00 #/day)

in case of puddling work :

Fef = 52,52 B/h (7.46 litres/h)
Fco = 15,76 B/h.

Lec = 7.00 A/h {56.00 B/3 hours/day)
Tol = 75,23 g/h

In case of leveling work :

Fef = 51.74 B/h (7.35 litres/h)

Foo = 15,52 B/h

Lc = 7.00 B/h (56,00 #/3% hours/day)
To2 = 74,26 B/h

a-1,7 Total working cost
TE = TL + T2 + T4 + Tol

7-1 Pudd
TE!

ling work :; 211.79 B/h (105,01 B/rai)
=Tl +T3 + T4 + To2

7-2 Leveling work : 187,14 Z/h (151,43 E/rai)

Y, Jo



i, Efficiency test of field preparation work by tractor at pilot area

on wet rice in 19384

¢ % Number of farmer

* Uged tractors

# Yorking equipments

R Puddling area

_ﬁ* Planking area
i tlorked hours

Puddling work

Total

Planking work
Total

" * Fuel consumption

Puddling work

Planking work

.

I

i

r

32

MF~135 (75 HP)

_ attached with improved paddy wheels,
76500 (65 HP)
AR—60 Rotavater and 1B-2300 Drive-harrow

337 rals - 84 rais by MF-1S85
- 253 rais by T-6500

316 rais (by T-6500)

133.0 howurs {0.53 h/rai) (1.9 rais/h) by 1-6500
36,0 hours (0,43 h/rai) (2,33 rais/h) by HF-135
169 .0 hours

93.0 hours (0.30 h/rai) (3.40 rais/h) by T-6500
93 .0 howurs

: 295 litres; 8,19 1/h (3,51 1/rai) by MF-135

1040 litres; 7.81 1/h (4,11 1/rai) by T-6500

+ 715 litres; 7.69 1/h (2,26 1l/rai) by T-~6500

Tn this season, the field cordition was very good for iractor

‘use, that is the bearing capacity of soil was quite encugh to run

the tractor because the farmers made the fields completely dry up

for enhancement of soil bearing capacity about 1 month period

before this season; according to the direction of the project staff.

There were g few Tarmers' fields where were deep muddy soil;

some farmers had not take the project direction to dry the field

conpletely before season and the tractor had not smoothly worked.

43~



b1, Cost estimation of machinery ubilization for the soll preparation

in the pilot area of IADP, Chao Phya in 1934

bo1.1 Tractor {model T-6500, 65 HP, 4 wheel-drive type)

Capital expensé + P {Price) . 380,000 A
Life of machine : n {Year) 10
Utilized howr in a year : H 900 hours

Ratio of stational cost in a year : Fo = 22,1% of P
Stational cost in a year $-Tf = (D+@L+02+G8+04) £3,980 £
depreciation value ; D = (P-5}/n 34,200 B

®* § = Scrap value is reparded as P x 10% .
i x (Fes)/2, (i = 0.,12) 25,080 J

i

capital interest : €1

maintenance cost : 02 = {0.05 % P) 19,000 £
garage expense 1 @ = (0,005 x P) 1,900 B
‘stational lube, cost 1 G4 = (0.01 x P) 3,800 B
Stational cost per hour i Tl = (TE/U) 93.31 ¢
b-1.2 Rotavater {model AR-B60)
Capital expense « P (Price} 65,000 ¥
Life of machine : n {Year} &
Utilized hour in a year : H 400 hours

Ratio of stational cost in a year : Fc = 258 of P

Stational cost in a year : TT = (D+@14+G2+G3+04) 18,280 B
depreciation value D = {(P-8)/n 8,125 A

. % 8 = Scrap value is regarded as P ox 05

iox (P48)/2, (1 = 0.12) 3,900 £

maintenance cost : €2 = (0.05 x P) 3,250 %

{0,005 x P) 325 7

stational lube. cost @ 74 = (0,01 x P) 650 #

(TL/H} 40,03 %

I

capital interest : &1

]

garage expense : (3

1

Stational cost per hour : T2



b-1,3 Drive-harrow (model HD 2900-B)
Capital expense :
Life of machine H
Utilized hour in a year
Ratic of stational cost in
Stational cost in o year :

depreciation valus :

P (Price) 54,000 A
n {Year) 8

H 200 hours
8 year : Fe = 554 of P

Tf = (D+O14+@2468+@4) 13,500 B
D = (P-8)}/n ‘ 6,750 8

* 8 = Scrap value ia regarded as P x 0%

capital interest s

maintenance cost @ @2,

parage expensc ¢ &3
stational lube, cost

Stational cost per hour

.
.

2
+

= 1 x (P+8)/2, (i = 0.,12) 3,240 B
= (0,05 % P) 2,700 £
= {0,005 x P} 270 B
€l = (0,01 x P) 840 £
T3 = Tf/H) 27 ¥

h-1.4 Improved paddy wheels {(local nade, designed by C.P.P,P}

Capital expense + P {Price) 11,000 f
Life of implement : n {Year} 8
Utilized hour in a year : H 900 hours
Ratio of stational cost in a year : Fc = 21% of P
Stational cost in a year : T = (D+@1+@2+60+@4) 2,310 B
depreciation Qalue : D= {P-S)/n, (5§ =P x 0 1,375 ¥
cepital interest : @1 = 1 x (P48)/2, (i = 0,12} 660 ¥
maintenance cogt : @2 = {001 x P) 110 B
garage expense : @ = {0,005 x P) 55 B
gtational lube. cost : @4 = (0.01 x P) 110 B
Stational cost per hour : T4 = (Tf/H) 2.57 B
h-1,5 Working capacity
C=WxV/1I0OxE=CtxEL
¢ = Practical worlking capacity (ha/h)
¥ = vorking wide {(m}
Vv = Working gpeed {(kn/h)

E = ¢/Ct x 100
Ct = f » V/lO

U

1t

w5

working cfficiency in the fleld (%)

Theorical working capacity {ha/h)



{a)} Pudd
C

W

ling work (or plowing work )

0.30 ha/h

1

].952 m,

5.6 km/h {Pesition of speed change lever is 3rd, of low)

§

il

= 76%

¢t = 0,395 ha/h

{b) Leve
) c
v
v

B

ling work

= 0,54 ha/h

i

|

2,0 m,
4.1 lka/h (Position of speed change lever iz 4th. of low)

it

= 66%

Ct = 0,32 ha/h

b-1.6 Vorking

To
Fef
TFco

Lc

In case
Fef
Fco

Lc

Tol

in case
ref
f'co

LC

TaZ

cost

= Yef + Feco ¥+ Lo

= Fuel cost (diesel 7,04 B/liire)

= Lube. oll cost = Fef x 0.3 {36.00 A/ litre)
= Labour wages (56,00 B/day)

of puddling work

= 54,93 B/h (7.21 litres/h)
16.49 A/h

7,00 B/h (56,00 B/S& hours/day)
78,47 B/h

it

It

i

of leveliny work 3

54,14 B/h (7.69 litres/h)

= 16.24 B/h

7.00 B/h (56,00 #/B hours/day)
77,38 B/h

i

4

it

Lei.7 Total working cost
4

TE = T1 + T2 + T4 + Tol

-1 Puddlinz werk : 214,93 p/h (113,14 B/rai)

TE! = TL + T3 + T4 4+ To2
-2 Leveling work : 200,26 B/h (85.95 E/rai)

-



Result of efficiency test of rice transplonting by §-.200 in nodel e

IR S

Déate of transplanting

June 30, 1993
Field and arca ! Hodel form 8§ rais
Used machine ¢ 5-400, 4 row-rice transylenten

Veriety, kind of seedling RD-23, box-scedling

Age of geedling

"

25 days

Planting space 30 cme x 16 ch,

Used number of box-seedling : 43 boxes/rai

"

Vorked time 9.2 hours (planting specd = 1.4 /h)

Planting precision 0,52% {wnder observation of 20,000 hiliio)

1,15 hour/rai

Average worked hours
3 Fuel consumption ¢ 5,0 litres (0.63 litre/rai)
Field preparation

Puddling and leveling work were done by tractor; final plonkins

work was done by power tiller and wooden loveler.

After finished field preporation, it should keep sionding:

contimously in the ficld about 6 days. In this period the aels

soil precipitated and scotied down in the bottom of field, and thun
the sticky and muddy soil turned into good condition of soil i

pembranous natter- and. alzae,

*% Through the cobservation of this work, lhe rice transplanteor
was nicely carried out, bul the planting precision was not 5o Zood
because some parts in the plot were remaining un-leveled and too
deep water, so 1.4 Jm/h of planting speed secemed to be too fast.
fecordingly, the planting speed should be 1 km, to 1.2 kn/hour

according to field condition for getiing better planting crecicion.

T



c-l. Cost estimated for ukilization of rice trancplanter

(in case of $5-400, 4 row-walking type rice rensplanter)

¢-1.1 Rice transplanter (model S-400, 4 rou)

Capital expensc : T (Price) 42,520 f

LiTe of machine s {Yeor) 3

Utilized hour in a year : 1 {lour) 270 howrs

Ratio of stational cost in a yoor @ To = 245 of P

Stational cost in a year s TE e (DCLr@24CR4GA) 10,627,5G f
depreciantion value 1 D = {I-5)/n 076,23

# § = Serap value is refarded as F o 1%

capital interest @ QL = & x (DM4B)/2, {i=0.12) 2,582.77

raintenance cost s 02 = {0.05 x 1) 2,131
CAarage expense 1 02 = {0,003 % P) 213.10
stational lube., cost @ ¢4 = (0.01 x P) 225,20
Stational cost per hour : T = (TF/M) 33.21

* Mochine price vwas in 1979

¢c-1,2 tortinn capacity
C=1UVxV/10 x E=Ct xE
C = 0.14 = Practical voriins capacity {ha/h)

W 1,2 = vorhing wide (n)
V = 1.4 = Vorking speca (lin/h)
o= B82% = C/Ct x 100 = Yorking efficiency in ihe Tial

Ct = 0.17 ha/h = ¥ 3 V/10 = Theorical woriidn, corzoliy

e=1,7 Yorling; cost
1
To = 35.72 B/l = Fei + Feo + Le + 1o

Tef = 5,94 £/h = Fuel cost (Casoline 11,00 £/livtes)
Fco = 1,73 F/h = Lube. oil = Fef x 30% (36.00 //litre)
Lc = 7.00 Z/h = Labour wages (56.00 p/day)

Le' = 21.00 I/h = Helper wiases (56,00 £/day) 3 persons

gﬂl.ﬂ Total working cost
TE =T + To
TD = 63,93 2/h (79.27 B/rad)

wliffen

T

™Y



ds

Result of efficiency test of rice transplanting by PL-S00W in tricl

L.
LelX

Date of {ronsplanting Dec. 22, 19€3 and Dec. 27, 1983

.

Field and area : Plot Mo.,130, 160 {4413 rais, 3.97 rais)
Total = 9.1 rais

Used machine

FL-B0OW (5 row, double-vhcel, 4 wheel-—driz-,
Variety, kind of seedling i HD-23, - Box-geedling
Age of scedling t 21 days (10.130), 18 days (io,10)
Planting space : 30 em. ® 1B cm,
Used nuaber of the boxeseedling i 82 bhones/rai (Ne,130), 47 Lonen/oat
(Hlo.100) average = 49.5 boven/roi
vorked tine : 5.0 howrs (1i0.130), 4.7 hours (i5,100)
Total = 9.7 hours
Hote : Planting speed was set 1,1 lm/h,
Turning & feeding time was 1,43 ninutes

Planting precision : Avercge miss-plant and flomting-nlant werc
0.38% under observation of 2,000 hills,

Average worked hour : 1.20 hours/rai
Fuel consumption 1 9,5 litres (1,17 litres/rai)
Field preparation

Puddling and leveling were done by tractor T-6500 equipped with
inproved paddy vheels, and utilized attachments were roetavater (AR-£0)
end drive-~harrow (HB-2800}., Hept the field in standing water about
S ¢in, depth continuously 6 days after finished leveling work. During
this period, the soil in colloidal condition was settled in the botiom
of field and turned the soil into good condition for using the tring-
Llanter. Drained water out and mode the water depth-in the ficld

- - - - I . 1
anhout 3 em, just cefore starting the tronsplanting work.

% PThrourh the observation of above work, the trancplinter was
nicely carried out and ppined gool result.
The planting precision was about 0,385, thai was maximun
out—~turn of this machine. The reason was pood field level and uni-

forn seedling,

[y 1e .



d-1, Cost estimated for utilization of rice transplanter

{in case of PL-500W, & row-riding t¥pe rice transplanter)
d-1.1 Rice transplanter (model PL-5OOY, 5 o)
Capital expense : P {Price) 155,000 #
1ife of machine : n {Year) g
Utilized hour in a year ;1 {llour) : A20 hours
Ratio of stational cost in a year i Fe = 24% of P
Stational cost in a Year s P = (D4@L+@2+634G4) 36,005,850 B
depreciation value : D= (F-8)/n 17,437.50 ¥
# 5 = Serap value is reparded as P x 1%
capital interest : Cl = i = (P+8)/2, {i=0.12) a,393 2
maiﬁtenance cost : 02 = (0,05 x P) 7,750 B
parage expense 1 8 = (0,005 x P) 775 B
stational lube. cost : Ca = {(0.0L x P} 1,850 B
Stational cost per how :E:(Tﬂﬂ) 76,89 F

d.1,2 Vorldng capacity
C=sVWxV/I0XE=CtxE
Practical working capacity (ha/h)

¢ = 0,134 =
W= 1.5 = Working wide (m)
= 1.1 = Horking speed {(km/h)
- 81% = 0/Ct x 100 = Vorking efficiency in the field

Gt = 6,165 ha/h = VW x V/10 = Theorical working capacity

a-1.3 Working cost
1
To = 42,01 B/h = Fef + Fco + Le + Lo

Fef = 10,78 B/h = Fuel cost {gasoline 11,00 p/litre)
Feo = 3.23 B/h = Lube. oil = Fcf x 30% (36,00 #/litre)
e = 7,00 E/h = Labour wages (58,00 A/day)

e’ = 21,00 F/h = Helper wagzes (56,00 B/day) 3 persons

d-1,4 Total working cost
TE = T + To
TE = 118.90 A/h (141,55 Bfrai)

~50—



e, Result of efficiency test of direct sowing by machine

Date : bec, 20th, 1984

Plot and area i No., 180, 3,97 rais

Used machine : Tractor (Yi-330DT) with bBroadeaster
Tractor speed ¢ 1st. gear, high speed position; 3.6 ¥/
Engine rp, ¢ 1860

P, T.0, rpm : B77

Shutter open ratic of broadcaster : index -~ 7

Sovm wide of paddy : About l2_hetres

Paddy variety : RD-23

Quantity of the sown seeds : 12,5 kh/rai

Field condition i Kept the field in standing water about 1 &
cm, depth and 4 days after finished field
preparation,

Worked time

e

22 minutes (it includes the time of machine

arrangement and field arrangement.,) (5.5

minutes/rai)
Actual soﬁing time : 11,5 minutes (2.9 minutes/rai}
Fuel consumption + 2 litres (0,5 litre/rai)

Density of rice plants afier 18 days sowing ! 148/m2

¥% The paddy seeds were being germinated and the roots of

seed grew 15 mm, to 20 mm. when sowing work started, especially
the root of germinated seeds had been treated to be soff by drying
about 5 hours not under direct sunshine. This means %o protect the
roots of seeds break at the time of sowing by machine. lioreover,
the dried roots of seed which was 15 cm, — 20 cm, has played a
preventive role to bury decp in the soft soil of field and has
helped a nice growing paddy plants al the ipitial stage. And it
made upiform density of sown seeds when going through the water

depth

The field preparation work was finished 4 days before
sowing and kept the field in standing water till the melted soil
settled down to the bottom of field.

- 51 -



-1, Fstimation of machinery ulilization cost for dgirect sowing work

o-1,1 Tractor {model YN-330 DT, 33 1P}
Gapital oxpense }P(Hﬁw)

Lifa of machine : n (Year)

Utilized hour in a year 3 H {Hour)

Ratio of stational cost in & year ; Fo = 21% of P

T =(DrL+024<B +04])

D= (P».S)/n

Stational cost in a yeaxr

depreciation valve 3

% 'S = Serap value is regarded as P X 10%

capital interest el o= 1w (PeS)/2, (i = 0.12)
maintenance cost : @2 = {0.05 x P) |
garage oupense : @8 = (0,005 x F)
stational lube. cost : 4 = (0.01 = P)

Stational cost per hour T = {Tf/i)

s-d,2 DBroadeaster (model‘MBC~2610)

Capital expénse : T (Price)

Life of nachine : n {Year)

Utilized howr in a year : H (Hour)

Ratio of stational cost in & year : Fo = 259 of F
T = (D+O1+E2+B+04)
D = {P=S)/n

regarded as P x O

Stational cost in a year
gepreciation value

# g = Serap velue is

capital interest 01 = iox (Pe5)/2, (i= 0,12)
maintenance cost 1 @2 = (0.08 x P}
sarage expense : @3 = (0.005 x P)
stational lube, cost ; @4 = (0,01 x P)
Siational cost per hour @ T1 = (Tf/MH)

e-1.3 Improved paddy wheels {lccal made cesirnod by C.PL.P,FL)
P (Frica)

Xy

Capacity expense
.Life of implement : n (Year)

Utilized hour in a year : H

: Fo = 21%

Ratio of stational cost in of P

135,000 ¢
10
900 hours

33,110 B
16,650 B

11,100 B
9,280 B
925 B
B85 A
42.34 B

25,000 ¢

200 hours

ha
4]
<
"3

w o
[
ST
oY
e

1,500 A
1,250 2
125
250 B
31,26 £

7,000 B
&
900 hours



Stational cost in a year : Tf = (D+@L462+E3+104
depreciation value : D= (PS)/n, (5= P)x 0%) 1::32 i
capital interest D@l i ox (PeS)/2, (4 = 0,12) 420 ¥
maintenance cost : @2 = (0,01 x P)- 70 B
garage expense : @3 = (0,005 % P) 35 R
stational lube.cost ; @ = (0,01 x P) 70 B

Stational. cost per hour 1 T2 = (Tf/H) 1,63 B

e-1.4 Vorking capacity

C =W % Vv/10 X E e 0t x B

C = 1,75 = Practical working capacity (ha/h)

W= 1l = Working wide {m)

V = 3,6 = Working speed (lm/h)

E = 44% = C/Ct x 100 = Working e.fficiency in tha field (%)

Ct = 3,86 = W x V/10

I

Theorical working capacity (ha/h)

* Actual measurement of working howur was 11,5 minutes per plot

(one plot % 4 rais) and seeds supply in the tank of hroadcaster with ad-

justment of machine and arrangement of field was 10,5 minutes. Total

requirement of working hour was 22 minutes per plot, -‘Usually, the time

of seeds supply and arrangements (field, machine) are considered as

30% - 40% .of whole working time due to the size of area or total worked

area per day. Therefore, in this case, the working efficiency in the

field (E) is considered 84% as (44% of field work) + (40% of required

time for field arrangement and machine adjustment),

e-1,5 vorking
To
Fef
Fco
Le

Lc!

cost

74,40 B/h
38,40 A/h
11.52 B/h
7,00 B/h

7,00 B/l

il
it

U H
LRI

il
i

i
h]

e-1,6 Total working cost

TE =
TE

i

T+ T1 + T2 + To

Labour wages
Helper wages

134,32 B/h (12,31 B/rel)

~E3 e

(Fef + Fco + Le + Lc')
Fuel cost {diesel 7.04 B/litre)
Lube., ©il = Fef x 30% {36.00 B/litre)

(56,00 B/day)
(56,00 B/day)



£, Test result of threshing work by local node semi-auvto feecing thresher

'
(1) ny 5 secmi-auto feeding type

® pate of the work .. 17th, liov, 1993

* prea {in the former's Cileld) @ 4 rois

#* Used thresher : S'type local wade thresher /65 1P,
% Yorked tine : 1.58 hour's

#* Threshed paddy : 1,6507£5.;(22 base}

Y

* Fuel consunption 5,5 litres (1,37 litres/rai)

# Fuel consumption per ton : 3.3 litres/ton {(0.295 litre/basn)

wr

¥ Yorking capacity 1,044 Lp/h (0.4 hfrai)

* Required labour : 7 persons {0.35 man/day/rai)

(?) By 4' semi-auto feeding type

#* Date of the work ) : 25th,. Aug, 1283 -~ 23th, Oct. 1933
* Total area . { 31.02 rioig

1 7 .
# Uszed thresher : 4 type local made thresher /14 1P,

.

* vorked time 41,77 hours
* Threshed paddy T 25,979.6 . (Average moisture is 17.39%)

43,9 litves (1,6 litres/rai)

-

¥ Fuel consumption

* Tuel consumption per ton : 1.93 litzes/ton (0.145 litre/bag)

% vigrkinz capacity 619,6 kr/h (1,35 h/rai)

* Required labour : 7 persons (1.13 men/day/rai)

w5l



f-1, Bstimation of utilization cost for the thvesher in case of aitype

fel,1 A'type semi~aute feeding thresher

Capital expense ot P (Price) 45,000 A

Life of machine t n (Year) 8

Utilized howr in a year i H (Hour) 450 hours

Ratio of stational cost in a year : ¥c

Stational cost in a year 3 TE = (D+@14+@24-@3+@4) 11,250 B
depreciation valua + D= (P-8S)/n 5,625 B

* 5 = Serap value is regarded as v x 0%

capital interest : @1 = i(P+8)/2, (i = 0,12) 2,700 B
maintenance cost : @2 = {0.05 x P) 2,250 B
garage expenss : @3 = {0,005 x P) _ 225 4
stational lube, cost : @ = (0,01 x P) 450 B
Stational cost per hour : T = (TL/H) o5 R

£-1,2 Working capacity

C = 619,56 = Practical working capacity (kg/h)
E = 62% = C/Ct x 100 = Working efficiency in the field
Ct = 1,000 kg/h = Theorical working capacity (infbrmatidn of manufacturing)

Fadiin |
P

.3 Working cost

‘To = 59,93 B/h = Fef + Feo +.1c 7
Fef = 8,41 B/h = Fuel cost (Diesel 7,04 B/litre)
Fco = 2,52 B/h = Lube, oil £ Fcf x 30% (36,00 B/litre)
Lc = 49,00 B/h = Labour wages (56,00 B/day) 7 persons

i=2.4 Total working cost
TE = T + To
TE = 84,93 B/h  (114.60 B/rai) (137.10 B/ton)
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Test result of harvesting work by TC-2000D Combine Harvester

Date of harvest : Jan, 12, 1993

e

Field and area Plot No,140 of trial farm 3.9 rais
{ind of paddy variebty : RD-Z23

TC-2000D GConbine ilarvester

e

Used machine -
Required working time : 5.5 hours (1,45 h/rai)

9 litres (2.36 litres/rai) diesel oil

'

Fuel consurption

Woriiing speed ‘Brd. gear of working position

Yield of paddy ¢ 429.3 kp/areca (689 kg/rai)
Condition of grow paddy

Average height of paddy was 120 cnis in good grovn cohdition,
and the co-—efficient of lodoing seened Lo be index 3.

#+ T4 applied the nuaber of index whi¢h_is using in Japan ©s
a standard of the lodging co-—-efficient to this case.
(egs Non lodging is index 0, complete lodging is index &)
Date of transplanting was Oct. 7, 1932 hy PL-500V,

Field condition

The hardness of soil was good enough for using the combine
harvester because it was in dry season., The water was drained

from the field 20 days before harvesting.



g~l. Cost ostinabtion of combine havvesiter, $C-2000D

-1.1 Rice conbine harvester (nodel TC-2000D)

Capital expense : P (Price) 343,000 A
Life of machine i n (Year) 9
Utilized hour in a year : H {({our} 640 hours

Ratio of stationalrcost in & year : Fc = 258 of P

‘Stational cost in a year i Tf = (D+@L182:@3+64)  96,025.75

depreciation value t D =(P-8)/n 42,693.75 ¥

* B . Scrap value is regarded as P x 1%
capital interest : CL = i 3 (™8)/2, {i=0.12) 20,907 A
naintenance cost 02 = (0,05 x P) 17,250 B
garage oxpense 1 3 = {0,005 x P) 1,725 B
stational lube, cost : €4 = (0,01 » P) 3,450 F
Statioral cost per how : T = (TE/H) 134,42 F

£~1.2 Viorldng capacity
C=WxV/I0x E=¢t % E

C = 0,11 = Practical woriiing capacity (ha/h)

Y= 1.1 = Vorking wide (r)
V = 2.0 -= VWorking speed {a/h)
= BO% = C/Ct x 100 = Yorking efficiency in the ficld

Ct

i

0.22 ha/h = ¥ x V/10 = Theorical working capacity

4=~1.3 VWorking cost
L]

To = 29.97 B/h = Fef + Fco + Le + Le¢

Fef = 11.52 A/h = Fuel cost (gasoline 11,00 B/litre)
Fco = 3.45 A/h = Lube., 0il = Fcf x 30% (36.00 FE/litre)
Lc = 7.00 B/h = Labour wages (56,00 B/day)

Le' = 7,00 B/h = Helper wazes (56,00 B/day) 1 person

g~1.4 Total working cost
TE=T+T0 )
TE = 163,39 F/h (236.4% B/rai)

|

Iy P
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Test rosult of harvesting worlk by swanp type conbine harvezter(WC-3S00)

dry season rice of 1934

“ Date of harvesting s May 1s, 1994

Field and area Farmert's ficld (5,24 rais)

ind of paddy Variety : Look<phasom

TC-3500, swanp type, 35 HP,

..

Used machine

Required worked time ¢ 3,9 hours (0.75 hfrai)

ot

Fuel consumption 17 litres (3.25 1/rai)

o

Vorking speed 2rd. geavr, niddle speed position (2,55 ioi/h)

Height of paddy i 132 em. average

Yield i 4,500 kg,
Ireim paddy corgition ¢ CGood and non«lnging
Tield comdition
The water in the field has been éraincd before 15 days of

horvesting, and s0il was not so hard because it has received rain

about 23 mm. during 15 days of dryins zeriod.

With the observation of this work, swanp t)re combine harvester,
TC-3%00 has nicely worked out without any troubles and it scermed to
run very smoothly with high perfornince work though the soil of field

wes not enough hard to use normaltype conbine harvester,



he-1, Estimation of utilization cogt for combine harvester (TC-3500)

h~1.1 Combine horvester (TC-3%00, for swamp using type)

Capital expense 1 P (Price) 450,000 F
Life of machine : n (Year) h g
Utilized hour in a year : H (Hour} 480 hours

- Ratio of stational cost in a year : Fe = 24,9% of P
Stational cost in a year : Tf = (D+@24@24@3404) 112,207.50 A

depreciation value : D= (P8)/n 55,0687.50 ¥

#* 8 = Berap value is reparded as P x 1%
capital interest : €1 = i x (P+8)/2, (i=0.12) 2’7,270 B
maintenance cost ! @ = (0,06 x P) 22,500
garage expense I c R (0.0.05 x P.) 2,250 B
stational lube. cost : @4 = (0,01 x P) 4,500 B
Statiomal cost per hour : T = (T£/H) 249.35 F

h-1l.2 Working capacity
C=WxV/I0x E=Ct xE .
C = 0.22 = Practical working capacity (ha/h)

W=1,2 ‘= Working wide {m)}

it

2.55 = VWorking speed (km/h)

it

cr
9

C/Ct x 100 = Vorking efficiemcy in the field

il

Ct = 0,3 ha/h = WV x V/10 = Theorical working capacity

h=1,3 Vorking cost
To = 53.90 B/h = Fcf + Feo + Le + Le
Fof = 30,70 B/h = Fuel cost {diesel 7.04 Bflitre)
9,20 B/h = Lube. oil = Fef x 0.3 (36.00 #/litre)
Le 7.00 B/h Labour wages (56,00 B/day)
Le' = 7.00 A/h = Helper wages (56,00 B/day)

T

il

it
)

Fco

il
It

h-1.4 Total working cost
T + To
303,25 B/h (227.44 B/ral)

TE
TE

il

N

Q0w



3.2 Trial result of the foreknowing to trafficability of soil in the

trial farm

As it is know that the soil characlers as proper character,
variable character, kinetics character of soil etc., are closely
related to the trafficability of soil,

Notwithstanding, most of the institutes concerned in the deve-
loped countries have been soarching to establish the formula of
trafficability, the formula of accunate cexpressing for trafficability

on the soil could not begen formulated up to present.

In parallol witﬁ-prOpagation of the farm mechanization, the
method which is simplificative judging of trafficability is very
required for making ah'adequata plan of farm mechanization, especially
on rice mechanized cultivation program and for improvément of farm

machinery.

In this comnection, the Chaophya Pilot froject had repeatedly
tried to observe the machinery running test in the several condi~-
ioned fields, and tried to measure the soil resistance in different

condition of the field in particular, during past two years.

The results ate as follows :
a, Movility of tractor in the paddy field of several condition.

a-1 "In case that the wheels-sinkage-depth did not exceed
15 em., and without soil adhered to the wheels, the tractor
had a good ruming result,

a2 In case that the wheels-siniiape~depth exceeded 15 cnm,
but not over 20 cm, the tractor could run with some slippaze;
if so0il adhered to the wheels continuously &c to be drum or

wheels caught soil in the cage, the tractor could not run.



a-3 In case that the wheels—sinkage—cepth excecded 20 om. but
not over 25 ci, the tractor could mm hardly without soil adhered

to the wheels, and it seemed to he hich pevcentape of slippoge.

T In case that the vhecls-sinhore—depth enceeded 25 cn, the

{ractor could not run,

#% Used tractor ! 75 HP., 2 vheel~drive type; 65 HP., 4 vheel-
drive; and 33 HP. 4 vheel-drive;-attoched with improved paddy

vheels,

The travel reduction by slippapc scemed to be increased
according to the wheels-sinkape—depth, wet soil and shortagze
of water in the fileld such as under 5.0 cm, of standing water;
it caused the soil adhered to the wheels and influenced the
movility of tractor.

b, lleasurcment of soil resistance

For the pwrpose of knowing the soil characler, it was oea-
sured in several soil condition by "SH-LIIM seil resistance tester.

These results are shown in followinc papers.



Cone penetrating depth (in om)

b-1, OBSERVATION OF THE: VARIATION -OF SOIL_BEARING CAPAGITY AFTER: IRRIGATION

AT THE FIELD NQ,230 (USED BY SR-I11, 50IL RESISTANCE TESTER}

: Cone penetration curve

Cone index kg (kg/cmz) used large cone,

5 10

2 20 25 30 35 ug
(0.33) (0,83} (1.66) (3.33) (4.18)  (5.,0) {5.83) (6.66)
———e——after 1 day of irrigation
5 Somsmees-- M2 Jays "
- —— ) et n 3 dﬂys "
- n e B - —— "7 [_‘ dayS n
- A— 1l 6 days "
[ - (1] 8 days n
101 - ‘Re=— W10 days i
15,
20
|
25
30
35
. _ -
* This observation results are average
N0 4 points in the field, and measured -
points. are around the same 4 points
everyday.
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¢, Analyzation of preceding data for trafficability rating of soil

On the strength of the preceding results, we try te presune
the trafficability of soil for a simple way of judgement, and to
malke suitable working condition of ihe soil, depth of standing

water for the machinery use in this arca.

From the measurement result of soil resisiaﬂce, the field
soil is gradually softehcd {rom the surface to the deepward in
parallel with the lapse of days in*standing water in thelfield,
.bﬁt softened soil depth ‘and soil character are not become in por—.
tion to thé lapse of days. For example, in considering, the rela-
tion between observation results and wieght of working machine, -
the suitable condition of soil for machine work which will have
the effective result is under a week after irrigation in the field,
if thé ground pressure of machine is under 1 xg/em® and

standing-water-depth is about 10 cm. to 15 cm, at the time of work,

Furthermore, the form of paddy vheels have important effect on
novility of the tractor in the paddy field. This means that unsul b
able form of paddy whecls influénces sreatly the soil adhering to
wheels and to obstruct the movility of tractor,so that it must be

carefully adapted a suitable one,

On the other hand, when making a cuite good leveling of {iecld,
the tractor has to work two or three tires of puddling and planking
works repeatedly, so the softness of field soil is deepened cvery
work and also the lapse of days, that the deepened soft soil in

field is causing to reduce the trafficability.

Therefore, if it should be carried out to finish the works of
ficld preparation in a week after irrigation in the field, it could
adapt a moét effective method of mechonization work in rice culti~

vation in this area.

In consequence of analyzation with the observation results, it
can be concluded the trafficability of soil as following rating

stancdard as far as in this area.

P
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c-1 Simplified foreknowing method of trafficability of soil by corn
penetration index and sinkage depth of rectangular plate in this arca

{(by SR=-II soil tester)

sinkage depth of
rectangular plate cone index av, depth of rating of

vertical load 25 cm.depth foot mork  traftTicability
30 kg in ci. in kpfem in cn. (A) {B) {C)
O -~ 10 over 2,0 0~ 6 very very very

gocd gool naod

10 -~ 15 2,0 - 1.5 6 - 12 good good coaod

i5 = 20 1.5 - 1,33 12 - 17 quite little 1little
good hard haxd

20 ~ 25 1,33 - 1.25 17 - 23 l1ittle hard hard
hard

25 .. over 1,25 ~ @ over 23 hard inppos.- irpos=zoble

sible

Remarks : (A) is 33 HP.tractor, (B) is 65 HP.tractor, (C) is 75 lIP.tracto

#* Each tractor is attached with improved paddy wvheels
and keep 10 cm, to 15 cm. depth of standing water in the
field,

Vorking equipments as Hotavater and Drive-harrow are

used for puddling and planking work,

® The size of rectangular plate is 10 cm, x 25 om,

* The base area of cone is 6 cmz.



Soil condition for combine harvasterp

in relation between the time of drainage and so0il hardness

Drained watep

10 days



3-3

Relation botween the time of drainage and the trafficability

of soll for using combine harvepter on paddy harvest

On the strenght of the fbllo&ing result of soil-resistance
measurement, it can be presumable that the linmit of soil soft-
ness for working ability.of the combine harvester {TC-3500, swamp
type) is over 0.25 kg/en® in 20 om, depth of 5oil by cone pence
tration result or less than 20 ¢m. of rectangular plate (25 mn,

% 100 mm,.) sinkage depth at the 10 kg. vertical load,

On the other hand, the noriaal type.combine harvester as
low~crawler type, is able to worit over 0.25 kg/cm2 in 10 ¢n.
depth.of 50i), by cone penetration result or less than 10 cn.
of rectangular plate (25 mm, x 100 mm.) sinkage depth at the
10 kg, vertical load,

Mamely, the suitable day of drained water from field in
about 15 days before harvesting day for swanp type cofnbine hor-
vester. And for normal type conbine harvester, it is necescory

to drain the water from field nmore than 20 days before harveot-

ting day at this season in the project area.

The harvesting stagﬂ comes in dry weather, the necessory
date of drained water from field ic about 10 to 15 days before
harvesting date for swamp type combins harvester. And for
norrmal type combine harvester is more than 15 days before
harvesting date. The time of drainage day shall be decided
vhether the draining tendency of Piot is easy or not.

The neasurement soil resistance are as shown in following

tables,

=G5 ..
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Remarks : The cone penatrating speed was about 1 /sec, Figures of test result

are average measurement of 8 points randomly from each plot.
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Remarks :

Graph-1a, plot No.160 was 24 days after drainage & Y days after raceived 22 mm. rainfall.

Graph-1b, plot MNo,160 was measured by large size
Graph-2, plot No,150 was 10 days after drainage,
Graph-3, plot No,140 was 2 days after irrigation
Graph-4, plot No.140 was 7 days after irripation
fraph-5, plot No,140 was 7 davs alter irripation

of rectangular plate as 50X100 mm.
5 days before harvesting.

for soil preparation work.

and after soll preparation work.
for soil preparation work,

The figures in the graph are 8 peints average which 1s randomly tuken from each plot.
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Table—-3  oOBSERVATION OF SOIL BEARING CAPACITY FOR USING COMRINE HnRUthER
(USED BY SR-IT SOIL RESISTANCE TESTER)

Cone penetrating resistance

Cone index kg/cm2 {used large cone)
) o2 fob t ? wo o

IR A MR S S ©
5
104
—~ 15
£
4]
e 20 .
“:j e
£ 251
L)
30 :
Q 1]
g . 3
g .
o 351 Y
. \ .
Cone penetratioq resistance of Average penétration,%gsistance of
10 softest point im the field where Rlv % softest places in the Fisld
has been drained 15 days before where has been drained’i9 days
45 harvesting, s before harvesting,
504 504
Sipkage resistance of rectangular plate
Vertical load on the plate (25" 100™") in kg/em”
pre-0el 0.8 1,2 1,6 2,0 04 08 1.2 L6 2.0 .
i i
| |
3 ]
I
10 L 10
5 15 15,
>4
ot
gl 201 \’\ 204
o2 \ -
s
g 25 a 25] , )
o e S
()] ~a o
w30 R Kt _ ~
u Ractangular sinkage result of Average %%nkage]df 4 softest
@ i softest pldce in the field where . places "in 'the field wherg has
w35 : 35 ;
has been drained 15 days before been draided 15 days before
harvesting. ’ Harvesting.
4o O :
45 4] _
4% Tt has veceived 23 nm, of rainfall before 6 Jays bf harvesting.

%% These measuring results ave dt the same time bf
harvesting work in the farmer's field on jay }Qﬁh.
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4., Advice and consultation for management of machinery service teo farmers

In alliance with the farm machinery section and agro-extension
section, the mechanized work of field preparation, transplanting
machine were displayéd at the model farmér‘s fie;d and at the 4 H
club's field. And alsoc we had observation study of above machinery
work at the 120 rais of area demonstration plan and 165 rais of
farmerst fields in the pilot area directed by the project, whethexn
its adaptability was suitable for progression of the modernized
technology of rice double cropping and, whether it was acceptable

to the farmers.

In 1983, we have tried the joint using of farm machinery,
managing by the co-operative with having the aim of strenthening
the co-operative, and whether it was acceptable and suitable than

above way to the farmers,

With consideration of above results and their social environ-
ment, it was advisable that the farm machinery joint;use was managed

by the co—operative, like as a machinery Bank.

4~1 Supporting service to the farmers in the pilot area.
11-1 Field preparation work by %tractors carried out as follow:

In 1982, 165 rais (inciudés re-leveling work of field)
In 1983, 412 rais (plowing, puddling, planking)
In 1984, 404 reis (plowing, puddling, planking)

Especially in 1984, the work was very nicely progressed
becausea the farmers had made the field to ba completely dried
for enhancement the so0il bearing capacity under the project di-

rection.
112 Pests and insects econtrol

In 1983, 389 rai of farmers' fields were controled hy the

carpet sprayer and got good result,

T2



11-3 Transportation of the pr’oduét

In 1983, 111.5 tons of paddy was carried tb the rice-nill
in Bang-na and Lad-bua-luang in order to promote.the associated

marketi.ng program of the project.,
1l-4 Harvesting work

In 1984, 255.2 rais of farmers! field were done by com--

bine harvester, TC~2000, TC-3500, and HL-1800

After the middle of 1883, above supporting services were
carried out associnted with the co-operative Lo promote the

joint using of farm machinery and, to encourage the co-operative.

activities.
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