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‘PERFORMANCE ‘AND ECONOMICS OF USE OF SMALL EQUIPMENT IN TROPICAL
‘MONSOON CONTRIES: THE CASE OF THE PHILIPPINESY

Hechanization is be:mg :mtroduced 3n the countries of South East

-

‘w

Asia with’vazying degrees of success and acceptance. This paper discusses ‘

the status of mechanization in one of those countries, the Philipp:.nes. I ‘A "

ard "ﬁ‘.!...'..;

raould like to diseuss in.thxs aper the background in which this mechaniza- ,.

tion .'I.S proceeding. Then I Hlll discuss the types of equipment that are

;- (_,,_

Aheing introduced. And finally, 1 will present the performance of the.se |

e TR R e R R S
uchines as we have m?af 3 %’hem ind the ewnoﬁfcs 6 their use.
_‘Backg_rgund Data

T ’Hbe Philippines is d1verse with respect to climate and soil. At

A-4‘-

,-IRRI, :m order to characterize the differential features of rice growing

3 ‘-m"ﬁ)-._ i .
in the Philippines, 3 ma;oﬁ:tn‘.ce,.areas are being studied (Figure 1). They

are the Central Luzon Yalley extending north from Ham.la, the Cagayan Val-
ley in northeastern Luzon, and Cotabato Province in the southernmost is- A
"land of lu.ndanao. At this time, only the results of Cent"al Luzon are
:iava:.lable.

The Central Luzon "valley" historically has been largely planted to

'-'rice.:,_ :In“:“966 of the two mill:.on hectares of paddy rice land in t‘ne Philip-

fp 1 _es 1}80 000 hectares or almost one-fourth of the paddy 1and hectarage are

£ in the Central Luzon prov:.nces.- The greater part of the valley lies in the

. watershed of the Pampanga RJ.ver,-which flows south into Manila Bay, the re- :

'»fmaining northern part is in the watershed area flowmg into Lingayen Gulf.

Laguna Ppovz.nce, lying south of uianz.la, is included in the survey, and 18 of '

U Dased on Research ngects of the lntemational Rice- Fesearch Ins- .
. titute from funds of -the U.b. _Agency for International. Development ( Contract

‘Ho. ATD/csd-834).
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1interest hecause of the high percentage of 1rr1gated farms.‘ However, othhe
\hectarage in Central Luzon, only 10 percent is irrigated for a second rice
Jerops
' The area vas ‘sampled during the 196667 crop year, with 145 nice
Tfﬁelds randomly selected for weekly'survej. At each site, observations were

-“—. e gy g Jirmn e

de on culturaI practices, plant type, wate nt “l the need‘for and ise _:'

df'fertilizers, pesticides and herbicides, eoil denth and other 8011 and crep_

Ymrﬁitions and a yield sample was taken.'

- T e
&.,,. s ~......‘.. Y .._._._-—.— ot R Y M 2 e sy L
e ot T

The planting and’ haryesting sequence “for the sampled one- and two-

4uu4rruce-fields during the period mid-1966 to mid-1967 is presented in

Pigure 2. The f’gure plots'time on“the x-axis aﬁd a cumulafive"frequency

Tﬁr 109’one-crop fields and for 31 two-crep fields on the y-axis. Superim-

- e e T e Ve ———— a——

posed on fhe figure are the rainfalI—data for the Manila area and the run-
foff data of the Pampange River. For the oneécrop or rainfall dependent i
Efarms, planting took place in July and_August cons1derably after the start

6f the monsoon rains., Land preparation on these farms was delayed until the

0 x.,..' e . ‘.

ground was soft enough to prepare by animal power. The two-crop farms used
Lsupplemental irrigation to soak the fields in advance. These farms were |
’planted six weeks before those dependent on rainfall “The maximum rate of ‘
:planting or harvesting was about 15 percent per week. The steep slopes of the
:Iines for the first planting 1ndicate *hat a majority of farmers in the valley
lperform cultural operations simultaneously. The seasonality of rainfall thus

creates conditions of high labor and power use: for short time periods.

The two-crop farms were planted to shorter season varleties that re- -

qu'red about 14 weeks from traneplanting to maturity. "he first crop fro

t.e two-crop sites and a major portion or the one-crop sitee, were harveotsdl
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;;during the rainy season.‘ This timing was necessary in order to have ade uate“
_lwater for growing the single non-irrigated crop and also to best utilize the
iiresidual run-off water for irrigating the second crop.

Varieties ggg‘n. The largest number of varieties grown in the Philip-
R pines are of the tall easily lodging lndlca type. The introduction of im-‘

&

,{ proved short stiffkstraw varieties, especially IRr provides for a possible

RO R A

filarge yield increase over earlier varieties. In the survey of 145 rice fields
Qfonly 14 of the fields were in Laguna Province. The rice varieties grown by n
i;operators of the sample fields have been compiled. Only in three fields was ;
/;IR-a grown during the 1966-67 crop year. Hos* numerous of the varieties are:

RN L s .,-‘ . " P RN

'xIntan, Binato, TJeremas, BE—3 and Raminad. Q

e
. AT
B .“‘c‘\"" ¥

‘d

;The 1967—68 survey has 1ncluded more.irrigated fields and in a small-
Qler erea. A oomparason of the varieties grown on 39 fields included in both
i?surveys during the wet season crop are listed below in Table 2. IRFS and

i IR-5, the only improved varieties mentioned were grown on 2 fields in 1966-67‘
!;_fand 7 fields in 1967-—68. Laguna Province grew the most IR-8 and IR-5, having

. all but 2 of the 1mproved varieties tested. Thus, there was a sizable in-
t‘crease of improved varieties grovm in Laguna, while Central Luzon has been

: more reluctant to change to the new varieties.-

.,Economic Survey of Central Luzon Farmers.,

' j;i_Along with the veekly field sampling, interviews were conducted With

,Central Luzcn farmers. The Central Luzon farmers are largelj share-tenants.
The 1960 Census of Agriculture 1ndicates that’ Pampanga and Nueva Ecija Pro- :

,vnncee are 85 percent tenaut-operated and Babuna, 72 oercon The aVerage‘*‘“

fdf m size is about 3 hectares._ Cf. 11% farners tnterv1ewed in Central Luzon,

i:‘;'163 reported a farm 81ze betueen 1 B and 3 5 hectares.'ﬁ

)



wlhe

Outside sources indicate that Central Luzon is about 9 percent irri-
igated for a second crop of rice. The percentage 1rrigation in Labuna Prov;nce:

icontained in the sample was 8 farms out of 13 reporting, while for Central

ﬂLuzon; he number was 22 out of 108.

The cultural practices are’ centered on the use of carabao and manual

e de/

klabor.- A summary of tarm equipment and animals owned 18 contained in Table

EFor farms below 1 5 hectares in size, the typical equipment was 1 plow,”‘T

;1 harrow and 1 carabao. For farms between 1 6 and.3'5vhectares, the equip- f:

J-r‘ﬂ""*h" AR » N'é‘rﬁ,c u»- ?‘fn m “Lﬂ“' 4“ ,.- e v.!:h}':i,

uant in average terms was 1 u plows, 1.5 harrows and 1 5 work animals. For

e ek 2

_farms above 3 6 hectares, the equipment was 2 plows, z harrows, and 2 cara-‘

‘4" ":‘.-.;l) $‘-g,w PR L v—“ ks N oY

baos. Of the 11u farms reporting, while several 1ndicated tractor use, only
fone farm owned a tractor. Furthermore use of tractors and carabao was con-:

_fined to land.preparation.

Several questions were asked as to the demand for and supply of farm
Tlabor, and concerning power use,

The first questions were with respect to 1abor use. The purpose of
the inquiry was to determine the 1abor use throughout the crop year.’ Per-
haps the extent of the farm operationsﬂrequiring reliance on hired labor can

y ''''' .‘)

indicate the immediate potential for changes 1n the operation which are more

economical. Additionally, indications of 1abor shortage at peak period may
?indioate production bottlenecks.‘
Table u prescnts the man-days of labor for pre-harvest operations for

,,,,, g
;hired labor and for the other labor categories.‘ Hired labor plays the largest

: role in trdnsplﬂnting Operations._ hovever, 11» Js nisleading siuce the land-

flordvpays for ]nbor inv lved 1n transnlanting, and the tenant is reported as |

ry’

;hired 1aoor.a Thus thore 1s Jittle indicatior of the oarticination of femily

& fr';,"'c' .
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' labor in that operation. Hired 1abor is used to some extent for other oper- |

ations but the primary labor source is the operator and family labor. Bas;c-
. 5 '

E?ally. the use of operator, family, exchange or hired labor varies according

‘Fto famlly size, to skill required or to payment source. Since land prepara—

f.tion requires some skill and is heavy work this operation 1s performed by

PR

v’-vl."..—.. .

men.k The other operations may need Bklll but can be done by men, women and
: ‘g\ b "t’“’

children. The extent of work done by hired labor varied by type of operation.

- EAas

-ur - . .._.-... . ,".‘., )'

Hired labor was used almost exclusively for transplanting as already mention-

- ..-_-,,.._. _»._. ..;-

o
4ed. Almost one-half of the weeding was by hired labor, and ahout one-sixth

==
of the total for plow;ng and harrowing.

W »Q.A.u

L g b e - .._.-.i.....«n STy ( " e, a.'.‘_i‘““....

Table 5 contains estimates oF average labor requirements of rice

v IR Mg nii 3 .
i AT o _,....._-- . *......« B E it ‘.',»3"’"

farms in the Central Luzon survey. There are three peak periods of labor o

land preparation. transplanting, and harvesting-threshing. Of total

J.\ A\' F

labor required these operations use 20 to 30% for land preparation, 20%

' for transplanting and 25 to 30% for harvesting-threshing. Only 10% of the ’

'.4

?labor was used for weeding. Lack of weeding labor intenSity is not surpris-
L”ing as 25° percent of the farmers interViewed indicated no weeding at all, as |
-;mentioned below.

;iﬁhzl'; On share-tenant farms, a common arrangement is for the landowner and
ktenant to share 50-50 in total receipts. The owner usually pays for all of .
"the costs pertaining to the land and improvements all the transplanting labor

cost half the materials and seed used and half of the harvesting and thresh—

i

"ing*cost. 'The remaining costs are borne by the tenant.

'?‘“{ Labor Sbortage- Que ticns were aaked about labor shor*ages during

ipeakqperiodc of labor neea. ”he farmcrs stated that thev had little eifficul-'

ty in obtaining transplantin ard hnrv ting labor, jcbs for which women and



AN
PR

ey v,
Vi aaQes
KR
LA e

'children are available. Farmers noted some d...ff:.culty in obtaining 1abor for

: plow:mg and harrowing. 'I‘he shortage may be 1ntensif.1ed because of the pract:Lce
«,'.\-*. . sd

of lopal cormnunities to performﬁk particular farm operat;ons simultaneously

«l ) l, ‘ ,“,}«,,;V.‘N'J '»_!,_:.b',,r,‘; D i -,i",' - ‘__'.‘,(

There 1s onsiderable vamation 1n the :mtenszty of land preparat:.cn
: - I 1 PPN ” :
,between farms The frequency of sequence of land preparatmon operations among

’ :‘\'- u‘:“ \r ';‘\ I‘}‘ v \,_1! Tty

-t.bg farms :mterv1ewed are as follows, g;ven that each harrowing contains two
Ca »:'ﬁ:. e

."gasse,s" of the field-

;“.: &

@erat:.on : Preguene!
‘one plow, three harrow 61
‘two plow, three harrow 10
one plow, two harrow 9
two plow, two harrow L8
one plow, five harrow 6
one plow, four harrow 28
one plow, six harrow x5
others ' Ay

Total farmers interviewed 121

- en o P 1»---‘ oo
ES r-,v_v,),,\) S o-_';:,x.:t,-

»Farmers did not v:.ew weed:.ng. labor as a problem. Weeding practices

-among the 121 farmers were as follows"

“No weeding ~ 30
One hand or rotary weed:mg 66
Two or more weeding . 22
No data o 8

’_ Total 121 farms
_Hence on one-fourth of the farms there was no weed:.ng, on over three-fourths
-there was one weedmg or less. » However, the s:l.tuation is lJ.kely to change to-

Logel L v “‘un Clve, 0

:Hards a greater demand for weedmg labor, for the zmproved variet;es requn.re

mmore clean culture for better jlelds. o

In brief only in one farm operat:.on, 1and preparat:.on, was there any

M)

!comment made ‘as to 1abor shortage. 'L‘h*s situatior' arises or JB .mter s:.fa.ed by
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operations. However, in the irrigated two-crop areas (15 percent of the total
area or less) the practice of each barrio performang operations Simultaneously

.is less strong.' Thus, mechanizing land preparation w111 have the least un-'

des;rable effect on employment.

Use of Power and Equipment. '

'As'can be seen from Tables 3 and 6, there is great reliance on the

i ‘ " ‘~ ftl '.';: Th Tt
o LTI

lcarabao (Water buffalo) as the source of power.‘ However, there is a begln-‘? ’

i . R

ning of mechanization in some of the farm operations. The two operations

“\. B

'most amenable to mechanization have been land preparation and threshing.
As was- mentioned above, farmers have reported difficulty in obtaining labor j

-for land preparation. But there is 11ttle infbrmation on availability of
) Ehy ~it~;‘l'.‘ Hey o t.‘uw '; O R u.xf e 1.

threshing labor in Central Luzon, for the threshing Operation to a large o

«»A S

extent relies on the large IH-McCormick threshing machine. =

In 1ooking at the status of mechanization, one can separate the

+ te pa—m—

S

Central Luzon area north of Manila from Laguna Prov1nce to the south of Manila.

i v;

'Threshers have been in use in Central Luzon for many years. In Laguna Pro-
vince, on the other hand there is little use of threshing machines but land
*preparation is being mechanized by use of hand tractors.

The threshing methods vary in the country, but in comparing Central

fLuzon‘and Laguna Provinces, there are two extreme examples, In Laguna, the

rainfall pattern, while monsoon seasonal does spread throughout the year.

Thus, the crop is harvested under rainy conditions. Their usual threshing f},

method then is orie in: which grain and straw can be separated when wet. Use’fz;

11? made of primitive methods, such as heating bundles on rock or on

‘4-

,threshing frane. In Central Luaon tne rain pattern ls as indicaiec i

l., (R \-

'Bigurc 10, and the harvesting tlmo as notca in‘Pigure 11. {:
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i crop harvest perlod. Harvesting 18 performed as the ra1nfa11 lB disappearlng._

;.Thus the farmer has been able to thresh under relatively dry condltions whlch

:are"essentlal for use of the large“t‘reshlng r:gs. The rice is hand harvested

;bundled and'put in small stacks to dry. When dry, these bundles are assem-

;bled 1n large stacks, and then fe:'lnto the threshlng machine.

The threshlng machlnesfcost about P20 OOO1 0 and are pulled by hlgh-

prercentage of the crop.“wThese rates vary from ; perrent to 7 percent depend:ng

}fon 1ocal conditlons and dlstance traveled. Output of the mach;ne is said to ti:

ivolved in shifting from one haystack to another.

The output of the hand method of threshlng is dlfflcult to measure. As

-'"."“*"% el

La rough 1ndicatlon, the output on a contlnuous bas;s is probably one-to twc

;cavans (uu-ea kg) per hour. Slnce the work is hard contznuous operatlon is

ffdiffzcult to ma:ntaln.

éjthreshing, 1nc1ud1ng the pedalfthresher and powered drum thresher.

N 1/1'1 00 = ¥92 3vz~ough3v use ‘the ratm ©of 1:200,. Thus, $20,000 =
¥2,000, ooo,- 85, oou o

ice = U4 ky. Thus 1,000 cavans = 4,000 kg on



and on’the other thresher methods.

Selected tests 1nd1cate the followzng tentatlve data on output.

rt.
e

:IRRI drum-type thresher. 6 cavans/hr | (26u kg/hr)
‘Iseki drumptype thresher. 8 cavans/hr | (352 kg/hr)

Hand method on threshlng

Frame: 1-2 cavans/hr/man(MU-Be kg/hr)
IH-HcCormick thresher : i et
(est:mate) IS.cavans/hr _ (37#0 kg/hr)

:These data are prelxmlnary and can be used only as indicators of relatlve
magnitudes of output.;

| f Data w1ll not'be assembled on “the economlcs of thresher use unt11
"adeouate performance is available.~ We can, however, 1ist the following costsa”

;}‘Isek; thresher rz 500 +"eng:me (]'600)
: H-McCormack thresher i, 20 000 + use of large standard tractor..
tHand thresh;ng frame e very small amount ’
{IRRI thresher (estlmate) 1, 500 + engxne (PHOO).'

Land preparatlon in the Ph111ppines as shown in Table 3, is prlmarily N

performed by carabao (water buffalo), pullzng a 12-cm moldboard plow and a 137-

rcm wzde comb harrow.‘ The data in Table 6 ind:cated the rellance of the farmersv
'of the area on the carabao. Furthermore these an;mals were typicallv owned byﬁe
the. farm operator. Table 5 llsts the average number of ezght-hour days of cara-
,bao use per hectare.’ For land preparatlon, farmers 1n Central Luzon worked their

;carabaos from 14 to 18 man-days per hectare per crop.

Uork anzmals can be elther owned or can be bontracted.‘ The data on hikzng

'a man w1th carabao for custom w°rk indlcate that the prevazling cost 1s P7 50.

APiOtOO pcr day It 1s 1mportant to kncw the cost of owncrsh:p and use of a ca‘ -

vbao, ;or comparisons noad 1c be nace betueen cost~ of uso of the carabao and the
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_tenance'of‘a'carabao is'not'so"eas{ly"quantifiable.

Some of the lnterview data on carabao are listed 1n Table 6. The ca—

rabao as assertedrto“hawe a, working l‘fe of from age 3 to 25 or 22 years..
These data indlcate ,hat farmers expected the anlmal to ork'up to age 20.3

If the farmer buys his replacements (60 percent sa;d they dld) he w;ll pay

i!ﬂbo fbr a 2-year-old anzmal Other data indlcate that these farmers hire th

-----

JIittle ‘help to look after the.carabao_during the tzme the animal is not work-f

dhuhh_ﬂeqnasture or_grazing land_;sﬁsetias1de For the an:mal and the practice

. o Tooy i -Kfr"&‘.",:a‘s a‘.@u R m.,_.

Only 20 percent of

e W o

ﬁf—bnytng sulaple'nental feed for the animal is not common,

. qbgf"-«' (Sopae—ans e Lo g e

dthe farmegs dndicated-use df-a v veterlnarian or of med1c1nes fbr the an;mals.

“ - ,_fw u«g“‘>' S .
ihmever,.farmers thought the - carabao is getflng scarce and harder to fand.

GBvidently, the local.carabao is an-efflclent converter of local grasses and
38 !td laxtle supplemental fEed.
A cost computatlon for carabao ownershlp is computed below based flrst-

ly ‘on actual replles. Since opportunltles for alternat1ve work are lacklng,

’

fthe cost'of—tabor-for-attendmng to the carabao 1s near zero. An alternat:ve

jﬁschedule of costs is also presented 1n whlch some allowance for cash costs is
~$mmde.’ A comparison of tractor and carabao costs 13 made later.

“iTable 7. <Cost involved 1n carabao ownershlp.

Cost based on:

f;>cbst;categ§fy}l‘, PR Actual repl;es . - -Some cash cost
A S A ~__assumpticns
“Purchase: 2-yr-old carabao . noo 00 $200.00
' Domestication & training of carabao . .- ;0400 50,00

o, oo (20 hrs/wk or 1040 65.00/yr
. hps/yr at P0.25 for '
; ~1/4 of the time) .
“5 00 45,00 .

i‘Han-hours of watching carabao, 20 hrs/wk

‘Equipment: plov
”fjxggp,v haryow , 145,00 ; 45,00
"fj; harness & yoke .g}iQ;OQ; 10,00
A e other tools oo date 10 data
f,hasccllnnoou costs: ve ter;nurv fca and oedlclnc‘ v 10 Oo/vr_
" Supplemental feeding ~ . TR Jn Oﬂ/Jr
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In examining the farmers' attitudes toward tractor, over 50 percent

[indlcated they would use the tractor for land preparatlon if they could con-fj

Sree il % P ,.,‘;,_ .

'veniently hlre one. They llsted as reasons for tractor use~ timel:ness, ease _

iof kllllng weedsh a less tedlous\operatzon, and a lack of carabaos.

?the soil fzrm under wet cond;tlons.' The land is st111 prepared wet using a S

s "f‘." Vel

e v_ﬁ. e K ‘

.vThe most'numerous of the tractors are the u- to 6- horsepower tractive-

,‘-, PO . - e

_type hand tractors and the 8_5- to 12- horsepower tillers. For the hand tractor

PRI

2 ,-‘.. - z“‘ o :

the sequence of land preparatlon 13 to plow once, and harrov twice.u After one

for two weeks, 3 further passeswof the harrow. For the power tlller, the opera- |

Cigter N .
s e . B

ftzon may conszst of two passes of the tlller, then after one or two weeks three

fpasses of the comb harrow ﬂlth a tractlve type hand tractor.

— s,

w‘-’t:n( . .“ :
PR A A B : gk ave

” For the other cultural operatlons of weedlng and tranSplantlng, little

I .

?mechanizatlon is occurrnnr; In weed1ng, the hand rotary weeder has been sell;ng
nwell. And a power 3-row weeder operated from a back pack englne is being de-

;veloped at IRRI. In tlme tests, the hand weedlng time vwas around 130 man-hours

e v
!‘ ° v ,‘JA

.per hectare under that partlcular set of weed and soil condltlons. In compa-f
‘rzson, “the rotary weeders took 60 man-hours for two passes. And for the power
weeder, 20 man-hours were used for two passes.

“Tpafficability Problems.

‘A further major probiem.in mechanization is that of trafficability: .
‘both.in traction and floatation. Many soils are deep and Nlll not. proviaas

traction for nor eustain the ieight of hecvy equipmont; Tests have bean T
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hhuhee;stzgl 'cqne 1ndex pressure of 70 pSL at: a-depth of 30 cm_(12 inches).‘

‘The g_gure lzsts the oneg_crop fields~and o~'crop fields s parately. There

qis’ te

on- the two- crop fields for a- muchtlonger per;od andfthese fields

Xt .,,:._,‘, i # G ,,;y

aue lzkggz,tg be- softer, on the average, than'fbr»the one- crob flelds. At K
wuihﬂ-ﬁQzﬁﬂ-dQPEh-crxierion, about 85‘percent~of theuone-crop fields and 85

L omie

;;yerqenx_gf the tug-crop fzelﬂs would.bebsultable fbr heavy machlnery. Further

e
‘x\

agxesxxngtgsgbezng-conducted to.provxde;more su;table answers on use of machinery'

-in paddy 80118.' The Japanese-made penetro shear graph from the °oll Values

A Metep called TN-u is being employed_/ (Plgure 17)., Heasurements are belng

_‘ ...-..._..

taken 1n Central Luzon at three stages of farm operatzons. Just before land

'preparatlon, durlng flnal harrowing, and Just~after harvest. And data are '

~be1ng colleuted by use of theV! S cone penetrometer on 3011 depths 1n other

;majbr rlce gv w1ng areas of.the Phlllpplnes vaigure 20 presents measurenente

1 e), fThese data suggest that large
~equipment will have no bogging problem here.

: - /See Knight, S. Johnson and Freltag, D.. R. 1962. Heasurement of So1l
4¥raffzcab

ility- Characterlstlcs. Transactions of. the ‘American Society of Agri-
cultural Pnglneers. 5(?) 121 -12u ‘and 132.‘

v.¢ﬁ~-Tanaka, T, Prediction of the Trarf1Cubllzty of the Tractor on the
Sof@ﬂPaudy rield. III iessuring Device of the Soil Penetroreters, n-u. J..g,n
Soc1iﬂgr. tachinery uap:n °7(3). 150- -158 lﬂoo. (In Japanes e) T
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fHand Tractor Studles.

Durlng late 1966 and in 1967 hand tractor studies were conducted on

?the engxneerlng and economic‘aspects of hand tractors fbr tlllage operatlons

s

ﬁ;on lowland rlce farms 1n_ aguna Prov1nce.; Wh;le the purpose was not to obta;n '

ftors were reported toihave‘been purchased before 1960 and by 1967 431 trac-

itors were counted.

’The ldrger horsepower (6 to 13 HP) rotary tlller types are also being sold and
igalnlng 1n popularlty ) Few standard-31zed u-wheel tractors have been noted

delng rlce work 1n thls area of soft sozls.

2l
; \:,» [N v i Ang")“.u ..»-;r. '_ n..y,.v.a\ R
N -~1.' 4 LR 3

Tlme studles were made on IRRI experlmental fields where closer ob-

ol o

Rservatzonsbcould be made. The flelds had already produoed one crop during

;the_monsoon season and were Stlll very soft as shown by the u. S. Army WES cone

e ‘
\

‘penetrometer readlngs of a depth of’from27 to 38 om at a pressure of 70 psi.

Erroﬁ lito”5 tons per hectare of weeds and stubble were incorporated and the
:land prepared ready for transplantlng.. Slx of tne flelds were so soft that
:thewcomb harrow was used 1nsteau of the plow, and in several fields the tillers
;bogged often.‘ The total fuel consumptlon averaged 39,9 liters/ha. Plowing

;averaged 15 3 11ters/ha, harrow1ng av'raged 5 ll liters/ha per pass and 5.5

;passes for a total of»27k5 liters/ha' and levellng averaged 2,21 llters/ha.

”The average.fuel consumptlon vias about 0. 25 llters per rated’ horsepower-hour.

"r hurrowlnq TRRI flelss (5 11 lmters/hs) uas

;The‘fuel reotl ement per nass

conparable.W1th the es ult ‘ofxthc F:eld surVﬂy in, 1966 of u 87 l;ters/ha



felli-

?1ess than the aa 7 liters/ha ohtained 1n the 1966 field survey. The apparent

gexplanation is that the farmers"fields were firmer 1n the first season and

?theifarmers plowed a narrower furrow slice.

0omparison of Hand Tractors and Animals. During 1967 a series of trials'

iﬁwere conducted onifbur adgacent quarter-hectare plots at the IRRI experimental

Individual

e re“was subdiv;ded 1nto 16 plots.»

Siplots measured approximatelyﬂ25 meters'by 26 meters. The whole area ‘was flood-

fed five days before the test. ‘The depth of soil penetrated before reaching a

Lo e’

.:bearing capacity of 20 ps;, 35}ps;, and 70 p81 was determined through the use

L
Y
¥

:VOf the ‘KS co edpe etromete ; depth were found to ‘be approximately 18 cm, 28

ffcm, and 35 cm, respectively. Hand tractors and carabaos started s:multaneously

‘fin adjacent plots., TWo plots were each plowed once and harrowed a few times by

,.,...._...

'ftwo hand tractors.‘ The degree of puddling and 1ncorporaticn of vegetation aftez
o IR R I AN
'Eevery pass with the comb harrow was observed. Harrowing was stopped when the

r‘.

j;operators con81dered the plots comparable to outside farmers' fields ready for

»

fplanting._ Havzng completed one plowing, the two carabaos were then required to
v;pass the comb harrow as many times as‘necessary to approximate the qnality of |
‘gwork done by the hand tractors.v The same procddure was followed in the other
iplots. | N

:Bé(h ;pass’gwithlfth’e*‘plow‘an’di; theharrow was timed;{the numberof passes
3'and of rounds per pass was noteo.

The effectlve fseld ounacity (erc) was compated by substitutinw "alues

in the: fm‘%laar*

o6 (o6 /ey 500 % 2L



(=15-

No. of minutes in one hour
.No. of trips per round
No. of rounds ‘
Length of trip, in meters
Hidth of implement, in meter.
T:me used dur;ng operatzon, in minutes

o

whebe:i .6

‘&fazt'zsss :
Howonow u u

The plowzng or harrowlng time is arrxved at by substltutlng values
:in the formula'

Plow;ng or harrow:ng time per sangle pass. (hrs/ha) = .22%29_.x T x P

where. - _
10000 = No. of square meters in a hectare
+A = Area of plot in square meters’
T.= Time used during operation, in hours

’P No. of passes of the implement, usually 1 for
< A plowlng and several for harrowing

Hand tractors Wlth 18 cm moldboard plows were computed to have a

3§mean effectlve fleld capaclty of 311 square meters per ‘hour. This would re-

st T ' Q
gt

ﬁ:quire 51'2 hours of plowing tlme per hectare. However, actual mean time used
‘:was only 12 90 hrs/ha. Th;s indzcates that the plows were cuttlng furrows 18
?fcm w:de and cover;ng unplowed strlps about 27 cm wide. .

o With the 137-cm comb harrow, the same hand tractors had to make 3 to
fffu passes thr;ugh the test plots to complete preparatlon of the land for trans-
ﬂplantlng. These 3 to u passes took 13 90 hours to finish a hectare. However,
;?with thelr mean effect;ve f;eld capaclty of 2381 sq m/hr, it would require
f 1u 7 hours tc harrow a hectare. This shows that about 6 percent of the area,
i at one time ‘op another, was not harrowed. Adding up the time used for plowing
j'and harrowzng a hectare of land e have 26 80 = 3.11 hours or roughly 4.5 days.
co With the l2-cm moldboard plows, the carabaos have a mean effective
field capacltj of 138 sq m/hr. Although it would requlﬁe a mecn. time of 7%, '

i}hrs/ba, the actual tlmc requ;red was only 36 34 hours.; fhe plows, theretore, ;:

fﬁrlre'cuttlng furrows nno 12 cm h;de auu ooverlng unplowed etrips about 12 em. f



U

é wide. The anxmal and machine plowing methods were about the same.u The mean 3

depth of plowing was 16 cm;‘ As inuthe case of the hand‘tractor-drawn plows, f

. the carabao-drawn plows were'operating throug soft soil

H;th the 137-cm comb harrow, thefjarabaos had to traverse the test

: plots 9 gg 1 t1mes to achleVe inish comparable to that 1n the plots pre-

f,pared by metns of the hand traetors. Thesehg to 13 passes took 83 ul hours
E ‘4.‘-. ‘7.-.. . RS i

:'to finish a hectare. w;th a mean effect1

fzeld capaczty of 1554 sq m/hr,

wﬁ& would,;ake.73 3 hours tg harrow a hectare.p This shows that there was

“ﬁoverlapplng of about 20 cm 1n‘the operat:on, or about 1u percent of the area

idwas harrowed tw;ce on each pass. Some 119 75 ..29 5“ hours (about 20 days)
"are neaced to plow and harrow a hectare adequately for planting.

Al \

e o L v,
o v e

~harrowing and rotovating. These data, in averages are.

Effective f;eld capaclty
‘m¥/tr p?/Rhp-he

fPlowing. Tractlve-type tractors— T — 79
_Harrowing: Tractive-type tractors 3659 645
“Rotovating: Power tillers . 1610 © 186

S A typxcal sequence of land preparation in Laguna Prov;nce is: (1) for
irotot;llang, two passes of the rototiller, followed one or two weeks later by
three passes of the harrow; (2) for tractive-type tillers, one pass of the plow,
- followed by two or three passes of the harrow; after one or two weeks, another

. *wo or three passes of the harrow. '

Survey of Hand Tractor Owner8° In Laguna.Prov1nce on data tabulated

1;for the tractlve type hand tractor (Table 8) about one-th;rd of the farmers
E;owning tractors operated 2 to 3 hectares of irrlgated paddy 1and. A further
;;thard operated 3 to 4 hectares wh:le most of the remalning th;rd had from 5

,fto 8 hectaree.' In addltlonvto.land prnparatlon on the machane owner's farm,

:Qcontract work away from the owner s farm was common.‘ The most frequently ‘

;fment;oned number of dajs worked were 15 to aoﬁdaysjhf contract h;rehh“’ﬂ>



LM

for a typical owner, the machine would be used fordland'preparation on.the;g.tgl‘
sﬁhectcresiof.iand'for tﬁo'crops, and_en:additional 15 to 30 days of contract.

hire. B

1sé§éééi°f§§;§Y$§*§EQii"héﬁaffraetors; mostly Japanese, were sold in the

'Frovxnce.‘ The tract;ve type t;llers were of comparable s;ze and horsepower »

IR TN YA

and sold for roughly the same przce. Payments made for these tractors ranged

T
RIS PR I

from ?l 000 to ru 900 depend;ng on s;ze, equzpment, and type of payment. A
;typical cash price for a G-HP tractlve-type tiller with cage wheels, plow and.

fcomb harrow was ?3 700.' Terms could usually be obtazned for two-crop farmers
RS A - A -

‘by extend;ng the payments over 7 orops, or 3-1/2 years. In addztion to the

. . .&",c

ra 760 hase price, a serv;ce charge of Pl 200 was made, making each of the 7

'payments P?OO The two most quoted range of priees were between P2 500-2, 900

and ru 500-4 900.

The da11y contraet rate for hand tractor work varzed between P25 00
to P35 00. ~However, the lower rates requzred meals to be provided for the
two operators cf each tractor. The present rate around Los Bafios which in-

\'\
cludes meals is P35 00 per day.

Hand Tractor COSt of Operatlon

The cost of a 6-HP tractor wzth equipment is P3,700 cash or Pu 900
when spread out over 42 months,

The annual fixed cost of owning a tractor is presented below under

three assumptions:

(1) Stralght line depreciation for the cash price yields the following, con-
s;derlng a 7-zear life: ‘

_2:’_;.'7_22_02 #530,00 per yearl/

JeE

/e prasent rate of exchange ds U8 $1.00' = 0,90 o revghip, ik,



http:P3,700.00

Gt
=18~

(2) Fbr the tractor cash prlce plus 1nterest, at a more pesszmistic 5-2ear 1ife.

!2‘2%2-22' ?980 00 per year

ﬁ(a) Fbp the farmer to meet hlS payment of ?700‘per crop, he needs to earn'

2 % 700,00 = $1,400.00 per year

/.One ‘can estimate the farmer's breakeven (B/E). work-load to meet his

_payments or to compare wath computed deprec;ation. The eimplest fbrm of the

-breakeven—formula 1s tO»compute a-ratio of the amount of money needed to be
—paid or- earned to the varlable proflt per unit of measurement. -The rqt}o ;s:

:B/E =. . _  Fixed cost (FC) S e
! Total revenue - variable cost

The rerlable costs of tractor eperetlon are the h1re of the tractor

s

‘operators and the fuel and repair costs.
Two men comb;ne to operate a tractor at a daily wage of ¥5.00 plus

meals and merienda., The cost may be PlS 00 daaly in total. Fuel cost per

..—.., 4

 dqy 18 roughly ru 00.» Not enough years of. data on repairs have been collected

;to adequately estlmate repalr costs. A repalr cost is assumed of ?100 per year,

or ‘for 100 days of operat;oniirl 00 per day.

Tractor contraht,costs“vary from P25 00 to P35.00. The latter amount

is typical of rates‘an‘whlch meals are 1nc1uded.

Using these Operatang costs, the breakeven point in terms of B-hour
fﬁﬁorkrdeys'le fromfthefthreegassumpt;ons:

l. (Cash cost 7-year l:fe)

B/E ?530 00 L
SRS ? 0 ?15 00 - Fu 00 - ?l 0

:‘," y530 .00 ' .

R


http:P1,400.00

<19~

2, (Installment cost, ‘5~year life):
B/E = P980.00 _ oo o
/_ 56 " 65.3 days
3. (To meet yearly payment of P1,400.00):
'BJE = . P1,400,00 _ g5 4 days
F15.00
‘Under the most favorable assumpt:.ons of deprec:.ation and length of llfe,

u,

iithe number of tractor operatzng days needed to cover the fixed cost is 35.3 o

:}ﬁdays._ Fbr the shortest llfe assumption and depreciat:on based on computed cost
T?plus anterest, the number of days of work needed rises to 65,3 days. And
ﬁjfinally, the number of work;ng days approaches 100 in order to meet the yearly
#{payment. These requirements could be reduced by one—th:rd if the owner is an ‘
;operator of the machine.

' A@ Prom Table 9 the mean t1me to prepare one. hectare of land by tractor

;is 27 hours or 3 4 days. Then the number of hectares of land prepared neces-‘
isary to cover the annual fixed cost is, ' for the low estimate, 35.3 #+ 3.4 = .
jilo 4 hectares, and for the high estlmate, 65 3 + 3 4 = 19,4 hectares, Thus,
_‘if the contract rate is the appropraate measure the farmer needs to prepare
jwbetween 10 and 20 hectares of land per year in order to cover the tractor
?depreclatlon costs and roughly 30 hectares to meet the twice-vearlv tractor

~payment.

"Anotner means Of comparzson is, by partlal budgeting, to make the

;cost compar;sons with the cost of land preparat;on before the tractor pur-
fchase. Por instance, if the vork is done by animal on a contractual basis,‘
fthe cost of prepar;ng one hectare (us;ng mean data from Table 9) is P160, it
From these data, the tracior owner can calculate 1f hzs neﬂtarage is 81zable.
;eniugh to warrant tractor purchasc. Oue must also recognlze the amount of

atime worked o{r the: tractoriwwner s fcrn. IF *hc owner works the tractor 30


http:P5980.00

fdajs*ofEThisTonn farm, he contributes P15.00 per day to cover fixed cost, or

Relative Cost of Operation of Hand Tractor and Carabao (Water- Buffalo) Power

*’Comparisons of the tractive-tvpe hand tractor and the carabao in the
iiand preparation can be made by using the current contract hire rates of each
;(Table 9). At a contract rate of P35 00 per day for the hand tractor and ?8
per day for the man and carabao, the cost of operation per hectare is!/

. "j’é? .- . t" - - ..tgf;A

‘ Carubao P llB 33

hdiTractor . 56,50
Y Ok e
Harrow: Carabao 110 gu

_Tractor 60 88

t

_Thus, the plowing oost 1s Similar, while the big cost difference is in harrow-

ing. One must remember, however, that moct farmers own their carabaos. Since

the opportunity cost of fanily labor may approach zero, the ownership cost of

carabao‘is low.

| }‘Data on tractor ownership is presented above in discus31ng the break-
euen&point. The data on carabao ownership is more difficult to compute,
General information on carabao use and ownership vas presented earlier. Be-
low some conjectural data are presented. The firet column is the minimum

cost that a carabao owner could expect to achieve, us;ng labor at a "zero"

price. )The second column contains progected .osts including a cost of P0,25

per;hour for one-fourth of the hours in watching the carabao, and some cost

for medieine and feed supplement’t

.1
: /$l 00 = PS.EO . The tractor crew consists of two men alternating
1n operating the machine ‘because of the heavy worL.


http:tractive-t.pe
http:j'450.00

=21

_Carabao Cost Categony Minimum Cost Pro;ected Cost
f?éaiiy;oost' watching oL 0,00 P 65.00
Depreciation of equlpment (5 yr. 1ife) 20,00 " 20,00
Medicine A . 0400 10,00
Supplemental féedlng 0,00 10,00

3 A $20.00 P105.00

Hourly Cost of Carabao Use Under:

Hinimum Cost- $20.00 per year for 200 hours use:

SRR e RS el .
o '2225%2-_ 70,10 per hour of land preparation

Pro:ected Cost. $105.00 per year for 200 hours use"

¢ e —era_,uv
;. —— n’;,b...

v ZEQE_EQ__ ¥0.50 per hour of land preparatlon
Admnttedly, these costs are rough but they may provide at least some basis of

.;» bt ed

,:, e
:oomparison where no estlmates exlsted before.



TABLE 1. Yield estimates from a test conducted on IRRI fields. These tests were
based on a comparison of the reported. total yield and the yield estimated
from harvesting a 4-square-meter sample

Reported ~ Sample * Sample  Mean %  Median %

Variety =~  “yield ' mean '~ median bias * bias

' ; o yield yield R

) T E— O S o

kg/ha - 5 o o A
IR60-27-1-3-1 3894 5135 5378 82 . '8
 IR76-154-1-2 - 2516 4128 4145 64 85
IR160-44-1-2 - 4556 .5983 5865 31 ey
IR11-452-1~1 4115 5720 5240 39 27
IR11-288~3-1-2 5848 7438 7628 28 30-
- IR11-288-3-1~2 6184 7870 7805 21 - 26
IR11-288~-3~1-2 6840 7137 7458 4 L e

- o —r— - ———— -t

RN Note* ‘Bias 1s used here to indicate the difference between the sample mean
or median yield and the reported yield over the reported yield (times 100), or

B e
—.v o

S o s e et Repre.

B P

‘.;:’ _ . Mean ~ Reported 160 N
S “Reported | X 0 e, rb J(‘
If the sampled yield is greater than reported the bias is positive if less than report-
ed negative bias.




TABLE 2, Preliminary comparison of rice varieties planted L? Laguna, Bulacan,
e and Nueva Ecija Provinces, 1966-67 and 1967—68

R Number of fields planted to the variety
== Variety ital area _Laguna Province Central Luzon
e 7 1967-68 _ 1956-67 1967-68 1966-67 1967-68

"y‘»IR'fS‘f ;

,. i 2 6 2 4 0 2
" IR-5 0 1 0 1 0 0
- Intan 9 6 2 0 7 6
- 'Malagkit 2 "1 B 1 "1 0
. Wagwag 2 ‘1 2 1. 0. 0
Tjeremas 8 10 0, 0. 8 L0
Milagrosa 1 0 0. 0. 1 0
Binato 9 7 - 1. 8 8,
. BE-3 2 2 0. 0, 2. 2
- Macan® 1 0 0 0. 1 0
Ramadia 2 4 0, 0. 2 4.
. Peta 1 0 0 0 1 0
-Dara- = 0 -1 0 0 -0 -
TUTAL 39 - g9 S R S ”“*31 AR |
. Lo A RN N NN o

Y

SOURCE Agricultural Engineerlng Survey, The International Rice
- Research Institute.
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TABLE 3. Farm equipment and animals owned by area of farm, (in percent), 1966-67
‘ Central Luzon survey,

ST 7 iNe, of SUTE PR ba
"Hectarage farms Tractor Plow Harrowl/ Weeder graver Carabao Cattle
Ll reporting = = ~- - - - = = ==~ DEICENt = = = = = = = = = = - - .
“Below 1.5 178/ T111 123 17 - ,“11 94 5
1.6~ 2.5 30 3 ;140 140 - 10 3 .., 143 .0 .
2,6 - 3.5 ‘88 3(36) 142 163 . 18 12 T 15
'3.6-5.6 16 (6) 2127 218 Tz 18,. 23 0.
5,6 -above 18 1(11) , 250 . 238 .22 38 “244 .0
‘All farms 114 (16)a 64 1m0 15 14 170 5

J Includes upland harrows used in lowland paddies, specifically in Pangasinan.
A Two farmers reported no equipment owned.
3"; Tractor hired.
- Less than 1%.
N i n
Farm equipment and animals owned, by area of farm, (a.ctual numbers),
1966-67 Central Luzon survey. R eI D AN R RO URE

) r

‘ No. of .
-Hectarage farms  Tractor Plow Harrowl/ Weeder Sprayer Carabao Cattle

reporting

‘Below 1.6 17 @ 19 TTu
2.5 30 (5) 42 . 42
3.5 33 1(12) 47 .54
5.5 16 - (1) 34 35 :
above 18 - (2 45 43
All farms 114 1(22) 187 195 .1

2 16
1 ;43
4 .54
3 .87
q 44
7 “ioa

.

00 DD
HOOMO M

1

!/ ‘Includes upland harrow used in lowla.nd paddies, specifically in Pangasinan,
/ Two farmers reported no equipment owned. o
./ Numbers enclosed are hired tractors. -



TABLE 4 Average number of man-9ays (8—hour day) per hectare used to perform

* pre-harvest operations.*

PR = Operator =~ Family Hired Exchange
~~ W?F“‘?‘-”‘“:..,.,,;::«,. labor labor lebor | laber

VB

Total

_ 1aber'

[ lﬂ I }\f. P RO EULETRRNCHTS FOFE IS ERM B

Total number of farms e el e e et “100 e e
R ._‘3.[;}» ol t‘d : lz. gt @,) R i
T°ta1 area (ha) - - :“"L‘;* DJag2e o GRE
\—'..“" . ;‘ .'-—. ""‘; . *"{ . r,:'.“"” e kAR , d
ase ;.'-a

'Seedbedpreparation 11 %8 g g '.,.,,0.'2

'fCare of:seedbed it & s it -v"f‘-’-:‘f&f'j—v

\Plowing 'j'.‘”  ,1’12 5 w..rmx], 9 Lo 1‘5."'» ..n-“i'fs' - -"LL._?

Harrowing S '2 2 S W/ 1.6 0’86
‘ iy B KRS , : . el anall
.Repairofdlkes I 1 1 1 0.6 0.7 0.1

i ieesnas s ad fo asne v beu.m PSIEOL NG MR na/

Cleanm§ Of dlkes o 0'7 0- 4 ;.U:;, .1~..n;.0'.6.:““ .'.3 i i L
iPuumg of seedlings ««,;a/ S YA 37 0l -

N - I L e
N ', 0. ali L.G.

:Transpla.nting R 'rchmm “vro'r"fo 1 14, 3 r 0.1
‘ Co TomalF ey

L
1

_Weeding e .-.*,..-.,_,,.1 4 i 2 3 C e T

L DOUUIO IO 3 0nf B ::m;c'r arsmsl LowT

=R o per hectare - - e .
> | G LO Y L
g/ RUBT 1 6
~UJ _5,-."?"'; ‘ m.u. ok Ll ~8.‘n'1,£s_€'z:.v=
e / . ..2‘."—.":'_'—‘.':;;'.40 . 8

1.6
8.9
2.5

'.17

14

PR '. 14' 5

5.3

It I - S 13 o 3.5 m s

Fertilizing i '03 T 01 §/ o 7

- 0.4

O I BRI ¢S § & enr T sg e.n -
Spraying £ 0.1 0.2 7 0.1 ot Z.1 0.4
ol 1 L o Vg e wbooo qj. L R C e vzl 45 o

. Source- Interviews with 100 farmers, Central Luzon, 1966-617.
/ Lees than 0.1 man-day.



TABLE 5. Avera.ge labor requirements of rice farms uslng carabaos, in man -days,
. Laguna Provlnce and Central Luzon survey, 1956-67.

[

— —t——— ke e S e ovat———
At

——
et teiestteesmer——— e

- Irrigated . ¥ Np‘n'_“;f‘,“.i*ga-t:‘e;d;gjj

. . . O e s e,
i Lol o {:3.41:.‘ 1. R '

Seedbed preparation and care
Harrowing N Bt AN
‘Repa.ir and cleaning of dikes e

Y H,

i'f'f1='uu:mg and rolling séédlings )

.l;'TranSplanting

;[ Weeding s
{Ferﬂnzmg
;"'Spraying - 0,44 S0,
,Harvesung-threshmg 1 18 33 16 12 o ,,1530

Total 156.59 63.50 il . 64,51




TABLE 6. Carabdo data.

e
-
L]
bl

T P S ST

e No. of Average
No. of = ?-1. ‘farms -~ .no.of

"‘.-—* Lo

Hours/week Cost of

. ‘Provinea'- . farmg reporting carabaos . Carabaos Age - Age limit Hours/day to look. after 2-year-ol
surveyed .. no . owaied worked years' to work work i carabao T carabao ¥
- carabao = 4 5 S L Lo

EEREET Y ‘_ﬁ P 240
RN 1 Tt h
g T
4 2.3 2 1440

2.6 2.2




'TABLE 8.; Hand tractor survey data: T.aguna; 1967.
“Age of all machines

Total No. of ~_ Months - e R -Years T N
Machines 1. 2-5 . 6-12 ‘1.2 38 -4 5 6. 7. 8 10 1z. 13+ 14 - Data .-

227 6 23; (15 38 47 30 22 23104 8 1 1.1 2. . 1

'Hirinp: eforaumachines (pesos/day) o L _ * , e

Machines ~B25 B30 . P8 B60 - B656 = B70 ‘B8 . = Not Hired Idea :

-
BIANTE
2}
<.

B

S - -

b
3

S0

Az:ea worked on. own farm by Landmaster tractor (hect)ares/tractor)

T-ICh

EP R

Total No. of 0.5 1.0 15 2.0 35 5.0 3.5 4.0 5.0 6.0 7.0 8.0 6.0 10.0 11.0 19.5 24.0 .
Machines ha.  ha.. ha. ha: ha. ha. ha. ha. ~ ha. ha." ha. *ha.” ha . ha. ha. ~ha.” ha.”
8 6 4 . 6: 1 2 2 1 1

‘142 0 0. 2 4 21 12 18 38 .16

3
o
- o b

Number of days the Landmaster tractor was hired out per year: . . ;‘}; L i

~r il e

.'A_;::

"1-5 610 -11-15 16-20 ' 21-25 26-30 31-35 36-40 41-45 46-50 51-56 56-60 - 61-89 90-119 ~120° 160
da da da. ~da. . da. da. da. da. da. da. da. da. da. da. - da. dai’

27 9 19 14 2. 15 3 9 4 6 1. 7. 8 ‘e;?f' R

S F3-ea



:TABLE 9. Plowing and harrowlng Carabao and the Hand Tractor (6 HP)‘I

Mean Time 'Range
hr/ba

Plow: Carabao 8.3 .8~ 4L
R B &
Tractor 12 9 1.2~ 14.6
‘Harrow; Carabao 83 4 §5.5 - 09. 5
vl . . o “‘ . : i
Tractor 13.9 ,u.s - 16.6'

Contract rates Tractor, ? 35. 00 per 8-hour day, or P 4,38/hr.
vCarabao P 8.00 per 6-hour day, or P 1.3s/hr;

Cost Comparisons: |
- . i Average Cost . Range
. Low High
Plow- Carabao P 48.33 P 33.25 P 54.86
(R R ) ’ H
(at P10/day) - {60.69) (48 03) (68 87)
Tractor 56. 50 49 14 '63.95
T o
Harrow: Carabao 110,94 73 75 145 57
“(at B10/day)  (139.29) (92. 60) (182.78)
Tractor 60.88 49,54 72,80

5.
{

N . . o s . . : [ - .
- 1 - [ ] N -t - . - . - ‘ -t - . - - H - - -
“t ' 4 L N T Sl : [ I ! ‘ i

Y Tests conducted on IRRI soils. Plowing =. one paas. Harrowing
judged to be "adequate" at 9-13 passes of the carabao and 3-4 passes of the
tractor. .
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FIGQ Map of the Philippines. . Three surveys undertaken in th'olll"hi_l
""" (1) Central Luzon; (2) Cagayan Valley (Isabela Province); and
(3) Mindanao. (Cotahato Province). '
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Flg. 10. Average annual rainfall for the Central Luzon area
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‘FI(. 20 * Cumulative frequency of various mean soil depths (cm) during the plowlng harrowing, transplanting. .

‘vegetative, or reproductive stages at which a U. S. Army, Corps of Engineers WES cone penv-mmr.t.e
had a vesistancz of 7" isi: Isabela, Philippines (October 23, 1937 - January 13, 1968). . e




