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A collaborative study among researchers in the Cropping

Systems Network wag planned in October 1978 for the purpose of
identifying major factors 
 that influence Cropping Systems at sites
in the Network. By comparison of various measures of hypothesized
determinants and associated systems will gaini 
 insight into prin­
ciples for designs of new cropping patterns for various agro­
economic conditions. From December 1978 
 to October 1979 the Econo­
mics Committee of the Working Croup 
 constructed a ofschedule standard
information describing determinants and re;u ltant cropping systems. 

The schedule was distributed thioughout the Network in

February 1979. "The information schedule for 
 site description
and cross-site comparison represents researchers' best judge­
ments about what factors affect cropping systems and what measures

of them are sufficient when assessing 
 their relative importance,"
(Report of Cropping Systems Working Group, 1977, pp. 20). Inform­
ation regarding 15 Philippine sites and two sites in Thailand shownin Appendix Table 1, has been received and tabulated. The information
is incomplete and estimates of the various parameters are preliminary.
Appendix Tables 2 thtrough 10 reflect a proposed uniform tabulation of
the cross-site data. Because of the earlier availability "f the

Philippine data, certain partial suimnarization and analyses, proceeded,

and are reported in the following discussion. 
 lt is cil.ear however

that a more effecti e analysis may be conducted employing cross-site
 
data from the network.
 

We hypothesized that differeat agro-climatic conditions are asso­ciated with different cropping systems. As an alternative hypothesis
we were quite interested in any cases where similar cropping systems
are found in quite different agro-climatic regimes, what overriding
features might bring about such similarit ie,. We also hypothesized
that within given agro-climatic conditions, socio-economic factors
such as farm size, farm power base, wage rates and other factors 
might bring about differentiation in cropping systems. 

* Agricultural Economist and Research Assistant, respectively,
Department of Agricultural Economics, International Rice Research 
Institute, Los Bailos, Laguna, Philippines. 



2
 

Methodology
 

In accordance with the objectives, a survey of 15 farms
 

in each of l2barrios in 4 Philippine provinces was conducted.
 

The four provinces, Zambalcs, Cagayan, Ilocos Norte, and Leyte, 

fall in different agroclinatic zones defined by Oldeman and Suardi
 

(1976) and Manalo (1977). In each province, municipalities were
 

of rainfed lowland rice was 
grown.
chosen where substantial. areas 

texture,
Villages were selected to include those with diverse soil 


Once the villages were chosen,
topography, and access to markets. 


fifteen fanmers in each village were randomly chosen as respondents.
 

used to gather information on (a) whole farm
A questionnaire was 

farm size, number of parcels, cropping
characteristics, such as 


and (b) input-output
patterns, household characteristics, etc., 

the
largest parcel where dominant cropping pattern of
data for the 


earlier identified
The "dominant" pattern was
village was grown. 

Where more than one cropping
in an interview of the village captain. 


also
 
pattern was widely adopted, information on such patterns 

was 


Data ,.as gathered between January and July 1979 for the
 

1978-79 crop year.
 
obtained. 


Farm environment
 

Ilocos Norte aid Zambales are relatively dry areas 
as compared
 

Soil texture varies in the lucations. In
 
to Cagayan and Tacloban. 


to be slightly alkaline, but elsewhere they are
 Ilocos the soils tend 


slightly acidic. Two villages in Ilocos Norte, Rayuray and San Lorenzo
 

two villagec, Nanguyudan and Pasil, have
 have a flat topography while 


i gently rolling landscape. In Z~nbales, Inhobol and Sitio Bunga
 

and Sta. Rita are flat (Table 1).

are gently rolling while Panungan 

four sites is generally characterized
The faning sysLcis in the 

sized farms with rainfed rice-based cropping
 as semi-subsistence, srmall 

from .8 ha in Ilocos Norte to[arm sizes rangesystems (Table 2). 


2.6 ha in Cagayan. 

Farmers in Ilocos Norte, Zambales and Cagayan, sell less
 

than 407. of what they produce indicating that prodtiction for subsis
 

2). n'armers in Tacloban are
 
tence is ex×tremoly inmportant (Table 


because ot the substantial income they derive Irom
 
commercialized 

the rice lands0 Mote than 50% on othercoconuts planted lands than 


of what farmers produce is a.old in th.e market.
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A subsistence farmer is 
one who consumes a majority of his

production (Wharton, 1969). 
 The ratio of produiction sold to total
 
production can be used to identify farmers' subsistence orientation.
 
Subsistence farmers' decisions simultaneously Lake Account V both

farm and home considerations. Heavy dependence upon own fary 
 for
 
consumption may dominate the commercial 
considerations and economic
 
behaviour.
 

Influence of the physical environment on cropping patterns
 

A single rice crop is grown each year at: 
 all locations. The
 
possibility of sequential cropping of a non-rice crop is 
determined
 
primarily by the soil moisture. 
The soil moisture is determined
 
by the nature of the rainfall pattern, soil texture, length of rainy 
season, management techniques and availability of supplementary

irrigation. Supplementary irrigation in this study refers to water 
management on individual farms using pumps and diversion of streams.
 
Lowland rice is cow; idered to roquic 
 about YO) un p,:r month of water and 
upland crops from 1.00 to 200 mm per month. 

In some villages in Zawi ales, vegutiblis umd w;aLcrmcloas areplanted after rice using wate, from wells on the firm, Garlic and
tobacco are grown after rice in Ilocus Norte where wells and pumpsare available on most farms. A double crop of rice in Tacloban is 
possible for farmers who have access to overflows and diversion of
 
creeks and rainfed canals.
 

Under rainfed conditions, a farmer's cropping strategies are

most likely to be influenced by the variability they have experienced

in wet season onset and decline within the locality (Morris 1978).

Puddling of the soil for lowland transplanted rice takes place during

the first one to two months of the rainy season. Figure 3 shows that

in Zambales, the wet months (months wii-l 
 more han 200 mm of rainfall)
occur from May to October withA the h.aviest ranIa I occurring in 
August. Farmers there usually plant rice in Ju ly an.1 harvest in
October or November. Vegetables, mupgbeans, wavternmons are usually
planted in December and harvested in February ui:;ng ,pplementary 
water from deepwells since this is tie dry season. Land in Anungan
is relatively flat while topography in In0nblhl is rollin,, but both 
have medium soils. and both have crops such as munghean, vegetables
and watermelons on substnntial arenan after rice. Sitio Bunga has 
a rolling topography and Sta. Ri ta is flat, but bo h have a heavy
soil. Here, the lands are generally left id!: after the harvest of
rice Soil texture apparently differentiates the cropping system
of these two areas. 
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Ilocos Norte is the driest of the four sites, having only 3-4 

wet months during the year. However, non-rice crops are grown
 
and pumps, and various water
extensively after rice using farm wells 


As shown in Fig. 4, rice is usually planted
conservation practices. 


in July and harvested in November. Immediately after rice is harvested,
 

when the soil is still wet, rice straw and weeds are cut close to the
 

are neither plowed nor harrowed but are i'.zmediately
ground. The fields 

a of conserve soil moisture, controlmulched with layer rice straw to 

weeds and to ragulate the soil temperature. A dibble or any sharp
 

pointed stick is used for making holes for planting cloves of garlic.
 

Garlic is usually planted in November and harvested 100-140 days after
 

field setting during the months of February and March. During the hot 
are watered 3-4
dry months, the growing stage of garlic bulbs, beds 


times.
 

High yielding tipland-adapted, improved varieties of rice (deve­

loped at the University of the Philippines)and traditional varieties 

which have longer stalks are preferred to the short statured IRRI 

varieties because of the importance of straw for mulching for the 

crops to be planted after rice. 

A week before garlic is harvested, with the mulch still on the 

ground, some farmers take advantage of the residual moisture by planting 

mungbeans. Others plant mungbeans or corn after all the garlic is 

corn are drought tolerant, short-maturingharvested. Mungbeans and 

and can be grown w:ith low mnagement levels. These are planted in
 

February and harvested in April to May. Mungbean seeds are broad­

cast on unprepare,l lando
 

October and
In Cagayan, farmers usually plant lowland rice in 

The heaviest rains occur in November. A major­harvest in February. 

ity of the farmers grow the tradi.t;.nnal, long-maturing rice -arieties
 

qualities,
like Raminad and Wap;wag because of their better eating 


(Fig. 5).
 

A single crop of rice is usually planted in Tacloban. Planting
 
farmers who have

is in December and harvesting is in March. For those 

a second
 access to supplementary irrigation from creeks and canals, 

crop of rice can be planted in July to October. A few farmers plant 

in June and harvest in September. Sweet potato is usually plantedcorn 

These non-rice crops are grown for
in March and harvested in August. 


this site use IRRIhome consumption only. A majority of the farmers in 

varieties of rice.
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Dominant cropping patterns
 

In Zambales, the dominant cropping pattern is rice-fallow.
 
Depending upon the proximity to markets and 
access to supplementary

irrigation, certain other patterns 
are adopted. Mungbeans, vegetables,

and watermelons are grown after rice in villages near the market
 
centers and where farmers can tap water from deep wells. 
 In Cagayan,

lands are left idle af.er rice is harvested. In one village in
 
Cagayan, Gattaran, few farmers can plant mungbeans or plant a second
 
crop of rice (Table 3).
 

In Ilocos Norte, rice-garlic is the dominant cropping pattern

in the four villages. However, the topography appears to exert a
 
significant influence on 
the cropping patterns adopted. In addition
 
to rice-garlic, rice-tobacco is widespread in two villages with a
 
flat landscape. In these villages, farmers are able 
 to tap ground
 
water 
 fairly easily with deep well water pumpsi. In Nanguyudan, a 
slightly rolling area, adoption of rice-garlic is quite low and
 
rice-corn and rice-vegetables occupy significant areas. 
 iHere very

few farmers are able to 
use deep water pumps. The topography of
 
Pasi.l farms is similar to Nanguyudan but many farms are able to
 
obtain supplementary irrigation from the nearby Paoay lake. 
 Where 
this is possible, farmers grow garlic after rice, when it is not
 
possible, no crop is grown after rice.
 

In the four villages in Tacloban, double rice cropping pattern
is import2nt. In this site, rainfall is charocterized by frequent

rains and in tern months of the year, there is more than 100 rmn of
 
rain. Rainfall and year round streams provide ample water for the
 
two crops of rice (Table 4). 

Simple resource flow model 

An early step in analysis of factors that differcuntiate farm 
agro-ecosystems is thu construcLion of a qualitaLive model of the uni L
 
under consideration, In this context, model 
 uilfdi ;,, involve.,.; iden­
tifying LhW imprit S Anrd 
 output of the sy';t-em od iiiLere-;L, L. :uh­
systems of the system, and tLm crctiiLry connect iii,, tihe 'rubsystelrns. 
'T1he next Step is to begLin Lo quantLify the ri.at iO,;rirs Iypotrhe;ized
in the qualitative model, and to construct a I ivo modelquan t.PL of
 
he syr' tem (1lfirL 1.979).
 

Resource flows wihin a farm cat be i.0u:;tCrated in a '-ij.ig.e
mode]. (Figure 7). This figure showr.. :chemaLi aIy dLI. re 'ourcc flows 
in a far ing system. liere tire in pri .; of che I rm jrodircLill activitie's 
are cash, labor and powe" while utl ouLp . aire Lhe ricc and non-rice 
crops and livestock products generated fir 1i t facmi ioslio l.di and 
various farm enterprise.;. The household procide.; faniLy labor to 
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three main activities, namely off- and non-farm employment, livestock,
 

rice and non-rice cropping activities (cropping systems). The live­

stock activity in turn, may provide power to the farm activities
 

and provides food to the 'iousehold as well as cash through livestock
 

goes into off- and non-farm employment also
sales. Family labor that 

generates cash for the household. The cash generated from these
 

activities are either used for household expenses or goes back into
 

the livestock and cropping systems activities. For the cropping
 

system activities and provides food to. the household as well as
 

cash through livestock sales. Family labor that goes into off- and
 

non-farm employment also generates cash for the household. The cash
 

generated from these act-ivities are either used for household expenses
 

or goes back into the livestock and cropping systems activities. For
 

the cropping system activiLies, cash is used for the purchase of 

and power For livestockmaterial inputs as payment for hired labor 
The levels ofactivities, cash may be At'ed for livestock feeds, 


intensity of these resources: use. depends upon the relative needs
 

and priorities of the Iarmenr,
 

Economic resources and cropping patterns 

one would think that the rice and non-rice
Land. In general 

Hlowever, in the four sites, competition
crops would compete for land. 


of rice andi non-ri e crops for land is not important.* In the 4 

sites, whcre sequeicti.al planting is doue, non-rice crops are grown 

the year when riceon lands planted to rice during the perf.od of 

cannot bc grown.. Ir Tacloban, a perennial cash crop, coconuts, 
is grown on uplandis commionly found on the farms. However, this 

not suitable for rice cultivation. Certain areas which are generalIly 

again, during the period of the
non-rice crops are gcown alter rice; 

year when rice cann't be grown. 

Ac ross it (; , tL muilLiple cropping index shows a negative 

to nv, ag'c farm size (Table 5) at th,. two extremes,relationship 

and liitigiiyai.
iocos Norte, despite the fact that
Ilocos Norte 


the number of wetoI i. ; quite ]ow (3-4 wet months) per year,
 
to grow garlic
farmers use resourc2 intnci.;ive mana>iement techniques 


after rice in crder to derive maximum incomes from
and other crops 

their simall sized farms; liovevcr, in Cagavan, where farms are about
 

three times larger, :io:;t_ of the lands are left fallow after rice
 
higher than
 even though the numbtr of wet months (5-6 per year) is 

in ilocos Norte. 

* This coritrast .: with Ilie situation in sma3l fanms in certain 

other 	 parts of Asia, for example, in Bengal in the Indian Sub­

many farms, rice (the main stapLe crop) competes
Continent, in i;na1.1. 


with jute (a cash crop) for land.
 

http:sequeicti.al
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Cash. Cash in the farm can be generated from various sources
 
including off-farm and non-farm employment, livestock sales, and rice
 
and non-rice sales. Cash generated from these sources is used in
 
the household as well as 
for purchasing inputs for crop activities.
 

The four sites show diversity in sources of cash (Table 6).

In Ilocos Norte, where farms are generally small, the annual non­
rice crops (garlic, tobacco) grown after rice 
are the major sources
 
of cash. 
 All rice produced is consumed in 1he hou.ehold. In
 
Tacloban, non-rice crops (coconuts) is the major :;ource of cash
 
but in this case, the non-rice crop is a perennial crop on lands
 
not suitable to rice culLivation° In Cagayan and Zambales, rice
 
has 
a dual purpose, it is both a subsistence and a cash crop.

Cash generated from rice and non-rice crops and of l-farm employ­
ment provides substantial cash earnings.
 

Farmers in 
two villages in Zambales generate re:l.atively much
 
cash from off- and non- farm employnen t compared to I he other three
 
sites. 
 This may be explained by the proximity of these two villages
 
to urban re't, rs 
which provide employment opportunities. Farm house­
holds may obLain ligher income from o f -farm wo rk in areas close to
 
such urban centtrs. However, the proxili 
 v to irbin centers alone
 
does not sufficiant.ly explain 
the off- nnd ncn-farm employment.
 
The nature of the urban center itself is important. For instance,
 
although the villages in Ilocos Norte are 
relaLively near urban 
centers with good roads and transportation facilitl.us, income from 
off and non-farm employment in q"let low. (i th , her ]handIl, iba, 
the center of ZambaIc:s, is an industrial type of urban center and
 
appears to absorb lage :mount s of farm Labor . W;ag, in ll.cos 
N{or te, a conu,.ercial, type of urban center dop,, not pr01vi le employ­
ment for farm labioar to (he same ext Llt. 

The demanld for ca;h varies dcpendinog, upon the fanmer's needs 
and priorities. Cash goneraLed from th, above act iviLia:; is either 
us.ed in the househoir ur in the croppiing 5ys tm activitie s for 
purchase ,if lltC ,ia liniuts IIasor p wcIt Wr W I Wi . Li) 
Ilocos Norte, the q';uL; ial cash g"nut! . fi1'01r i-ricenon crops
 

i usd Wr lhubuk .xpvwqira nd I1" in t M. &I I q lot rice 
production, particul ar y ly,rtil :tr:;, LOSO ',i n:.:n'LH ,ysL ei , 
OIe of th,. mai o i ilr j : i t, pi,, id, 1i :;uhbeisLunceiLl n goals ! 
requireiment s of rice. to obt:ain c rLoU. remenLsIn orde r in t 
from a small area, they applly high level:. oi Ii t Oa . Ilp, t.;o 
The average level of nitrogen per hectare in rice prouduction is 
about 93 kilograrms ('LaIble 7),
 

http:facilitl.us
http:sufficiant.ly


In Tacloban, even though coconuts generate quite high levels 

of cash, this cash is not used to increase material inputs (such as 

Very low levels of 	fertilizer are
fertilizer) in rice cultivation. 

use of hired labor in rice cultivation
applied to rice. However, the 


to use their cash resour­is q.ite high. It appears that farmers tend 

ces for hired labor. The low levels of material inputs may be related 

these farmers can obtain their subsistence rice to the fact that 


requirements, from their substantially large holdings (about 1.48 ha), 

without intensive application of fertilizer, herbicides, etc. The 

insonly about 29 kg per ha. lerbicide use7verage level of nitrogen 
is rare. 

hired for rice productionFamily a,. hired labor. labor is 

to a fair extent at al L ,i Is (Table 8). Family Labor in the sites 

range:; from over 80/, in tIw) Vi Ilagvs in I .ocos Norte to around 11)7. 

in some villages in ,ac/oban and Cagayan. The degree of hired labor 
ip theuse is the inverse o1 !amily L.abor use. Even same site 

the JamiLy labor the proportion ofdepending upon 	 avoi labi1 i ty of 
in 1locos Norte, a 	 very highhired labor varte:;. In 1w" vik,aes 

(66i.0 and 53.6'1, respectivuy) is used for
proporLi.in of Iired Labor 


rice productiotn. Ln [lie other two ril.iages, Nanguyudan and Panil,
 
and 15.3/5, res­

a very low percentage o hired labo r is used (10.4 

pectively). 

AL;o the subsL.an tal I high cash income derived from coconuts 

may also explain why farmers tend to use more hired Labor in this 

labor use for rice productionsite. In two villages, the intensity of 


is higher than elsewhere. Labor mandays per cultivated hectare in
 

rice in these two vil-lages ranges from 100 to 192 mandays per ha
 

The "gama" 	 labor may be related
(Table 8). contractual arrangement 


IRRI varieties
to this. A majority of the farmers in this site use 

with which weeds seem to he a problem. Ierbicides are not conmonly 

used such that a large number of weeders are required. in this "gama'' 
securearrangement, the weeder; arc not immediately paid but they the 

paid 1/4 to
right to harvest and ihr ,eh tle palay for which they are 


1/5 of the gross produ( ion.
 

in Cagayan, tiL. Ihigh percentage of hired labor use may be 

the large farm size, cash availability and harvestingexplained by 
and threshing prac tices. Farms in this site are a relatively large 

3.3 hectarer and i.9 hucLarucs in the two villages, A large number 

of 	hired laborers is emplnyed uspecially .n harvesting and threshing, 

activi Ly. lHowever, part: cularlv in Camalaniugana prominent social 

of Labor use in mandays per cultivated hectare of rice


the inten siLy 
also hire tractors 	 for

is very low (66.3 manmmgiys per ha). !'armers 


land preparation.
 

http:subsL.an
http:proporLi.in
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Another important factor which determines the use of hiredlabor use may be the income-leisure preference ot the farmers.
As Ruthenberg (1976) points out, much of the work in the farm isboth tedious and strenous, so not surprisingly farmers show markedpreference to 
leisure vhen incomes exceed a certain limit. This
has often been demonstrated by the 
extent 
to which hired workers
are employed to 
replace family members once 
incomes have exceeded
very modest levels. At 
low levels of income, farmers have to work
more intensively and devote lesser time to 
leisure. This appears
to be the case in Tacloban and Cagayan. 
 In Tacloban, farmers obtain
substantial income from coconuts, 
a less labor intensive activity.
Farmers then 
are able 
to spend more time in leisare and hire workers
to replace family labor. 
 In Cagayan, cash generated from rice is
spent for hiring tractors for land preparation thus relieving the
farmer in doing such streatJus farm operation,
 

The high percentage of family labor uSe 
in the two villagesit.Ilocos Norte bemay explained by the high number of availableadult workers per hectare. In Nangyudan there are 3.7 adult workers
per ha while in Pasil, there are 5.2 available adult workers per ha.in Tacloban, the number of a:valiabl.e 
adult workers per ha in thefour villages ranges from .4 to 2.3. Thu sti . r r.ationshipe.between available fami ly labor and f:atni y label use was oxaminedusing a simple regression modul. The percunt auc Iamilyof laborused per hectare war,; hte depenideut variable and the total availablefamily woekrs per hec tare was the indeperohnhti variable (Table 9).Resui1t.: shown in Figl'e 8 :,how a signi.fica L po:itivi rel.ationshipbetween the a,._, ofpercen famil,y labor use:d Ole oftitl mrntber adultfamily worker: nvai. able :,tr la. Vari;tt ioni in i: umnber of adultfamily worker:; pe::r tle ir -'.uiii, 5IW'7 , i ItiL ..ti ion in the
 
percen tinge of larifl,'l ,ir i:U .
 

Th. Wage rate: or land pi-,aratio, variks rcIross siLes, butlit~tl varlationl i o );,_.rvd In rates0trwage 1 ,: opn rations suchas pl;intiing (Table I-0). Lt i.:;alIso Ver' dif u I. Lt ) quantity oppor­tunitv cost-s for Ia;:i iIv I.;ilI r because, Li: .r,.!I,.1k r iorous a-xatitira­t ion if () l -v1,,l,u I ,')llt i' i!J-a rlt l I ' tLt LT' ;. hud(IS. ,1,,:;o I paylliell Land crop sharing for htirv.,;t i iii, aLod Lhr..-ij , ;how :nuue diversi tiy(Tablo I (l. it [loco,: g'0 5  t , hinireV(! ;tL al( tl l(-:101,ar1l 11d . iter
paid ini ca.;h ,)r in iid, iIrlli'er::ii Rayuray, l,:urv 's t.ut-- are paid
ill ca.h. !l re, evCa.:' tlrttht ice yriu Id:,a t, iti ,l,(kthou, ".2 toiu;per ha) t0le average faril si is ourty .80 h,.Lctat' liii cetheir su~b.iStCl-lC. .;Upp l.y Lo obt-ainof 1[o d t-:-: W tlO he'j i citv ca:;lI 1orharvestLig t hart :;lare their crop. In Salt lorn::,, r.p sliaring(1/6 of- H10 totl. gro pjirodut ion) ispr:ci iis? ]r',],tly beca'iuse 

http:r,.!I,.1k
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farm sizes are larger (1.17 hectares) and rice yields are moderately 
high (2.67 tons per ha), In the two villages in Ilocos Norte which 

have a high availability of family labor (3.7 and 5.2, respectively), 

very little hired labor is used in harvesting and threshing. This 

is because the small farm sizcs enable the farm family to perform 

all the work. In this site, threshing machines are not used because 

farmers preserve the straw for mulching non-rice crops. 

In Cagayan where rice yeVds are lower (about 2.14 tons per 
ha on the averago) and farmv are larger (about 2.61 ha on the average), 

harvesters-thresher; obtai n L/5 or 1/6 of the total gross production. 
In this sine, harvsL.inig and threshing is considered as a social 
activity in which ranives, friends and neighbors in the same 

village participat . Tra,.hing machines are not used be cause farmers 
say they would rather >lhire AMe ir prnduca with the harvesters and 

threshers iintheijr vi Ila,,. 

in Zanibales, lihalrvx: tiis are paid in cash while threshing imachine 

operators are paid 3,1A ihp gross production of palay. The workers 
who do the harves tLng are dif[ferent Lrom the workers who operate 
the threshing machin.. Ln 'lacloban, two villages practi ce the "gama" 
arrangement wiie in two villages the arrangement is to share 1/5 or 
1/6 of :e total grcos;, prodllction with the harvester-threshers. 

Tacloban is Lii ontl1y s itu wiere the "gamlia" sysntem of labor arrange­

mlnt was ecoiuttoreda. 

Exchange .ab -r. Exchange labor is important only in Zambaleso 
so nxciangu is one theIn a iraditional xey, labor of more coimnon 

forms of:Q abor use. It Lands to disappear with increasing monetization 

and c,,mmercial,i zatioin b ight about by the advent of better communicaLions, 
development of maria Ls , infrastructure and new technology. Exchange 

labor in still e ofl,.,Lhu ma in sourcrs of labor in one quite remote 

village in Si tiO Aunga, Zambales. Here 39.71., of the total labor used 

far ric: p1[01:t cto [Fom exchange labor (Table 8). The arrange­c od. . , j 
re2nt requires repaymnnL of a precise equivalent oif labor by the members 

of the team which exchange Labor within the village. The arrangement 

is still prac ticed iinly because of the village' remoteness. Although 

it is only 4 lnis =V,,from the town, it i.s n0t served by any public 

transportation. The vi.llage economy remains at a low level of mone­

tization as shown by the lower levels of income as shown by Table 6.
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Another factor which may partly explain exchange labor use arethe uniformly small farm sizes (about .65 hectares on the average).Balancing of labor obligations is easier to achieve when farmsof equal size. There are 
are 

few non-farm job opportuities in 
this area.
The availability of carabaos (1.4 
carabaos per farm), 
similar crop­ping practices and 
the absence of severc 
time restrictions in rice
production also contribute to 
the use of exchange labor. 
 It involves
the obligation to reciprocate the task 
to be undertaken at 
a specific
time, 
thus activities which involve high labor expenditure over
periods or where timing is 
hort
 

critical cannot be undertaken. Sixtypercent of the farmers in this area grow long-maturing traditional

rice varieties for consumprlon
 

Production relationship)
 

Despite the diversity in specific cropping systems employed
by farmers across sites, reflecting largely different qualities of
physical 
resources, economic resources, 
labor and cash inputs, which
can be assumed to be of homogenous quality across 
regions, explain
much of the value of the output of cropping systems. A simple pro­duction function relating value of output per hectare to 
labor costs
and materials costs per hectare was estimated. The equation below
showe'that labor and materials fairly reliably determine the value
 
of production per hctare.
 

Y 1955 +3.95XI + 2.63X2 
 r2 .77
 

where X, =material costs and A = 
 labor costs. 'he coefficients
 
are significant at 51 level.
 

The results of the study 
 indicate that: 

1. The farms are all basically semi-subsistence, small sized
farms. However, the degree of subsistence orienLal on varies con­siderably across sites. 
 Given thts variability diffrent criteriafor evaluation of new LeclI)logics rir to .I, Lut may Iu, needed. 

2. Ev2I t :;i ,:; ac .:Lilimilnr r aI),il. ,,i'onS, Liefarming and croppil,; system; ";how a hi.ghi d o "I diversity. 

3. Despi [e divrsi v in pecitic cr ,lp: arlu cop[pi ng paLt rns,farmers' income per lclareL appvai- ed to In. ::HlnY . rNIlaLcd . t"e iemployment of variable iQpi -; , Labor and mnftLri a,;. 

4. Rice double-croppilg i2 pracLicud only wim, 2 ippl cinen taryirrigation is poss ible. The irrigaL-in obse.rved comprised farmercontrolled systems dlpeniden:.t upun natural on-farm s pplies. Whethersecond crops are rice 
or some other crops depends on ho sta of factors.Among these are the nature and cost of avai lab Ic suppL1nenLary irri­
gation, management techniques, and wiarke.;. 
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5. Intensity of resource use in rice production depends on other
 

crop and livestock components of the farming systems.
 

6. Rice production is mainly governed by the need to obtain
 

subsistence requirements. Whether resources are diverted to obtain
 

larger surplus depends on the nature of the other components of the 

farming system and would be related to opportunity costs of resources, 

off- and non-farm earnings, etc. 

At this stage of analysis, we have attempted to develop 

systems in the different sites.qualitative models of Lhe farming 
We identified the major linkages and resource flows within each
 

relate this broadly to sonie of the environmental
system and tried to 

the major reLationshipsfactors. From this, we proceed to quantify 

in the models and to more rigorously determine the inifluence of the 

exogenous determinant:; of 1:lie systems. This will hopefully provide 

a basis, through the crw;;-site comparisons, for gaining insights 

into principLs for de.;iy;n of new cropping systems, which will be 

appropriate to different farminr systems. 
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Table 1. General physical characteristics of the study areas, in the different sites. 

0.. QTo.hf Do;,-,4n an t 	 Domi nanz Do!linant 
soil PH soi orQgric TopographySite veLa, drt-6 soil 

'Iont1s i:on ths surface range matter 
texture ranq- (Ti)
 

i: cos :orze 
7.6 .54 flat3-4 5-6 cl aY 

-- 6 siiv 7.6-7.7 .23-1.40 flat 
-, Lorenzo 

c ay loanm 
5-65-6 clay loam 6.C-7.0 1.26-!.84 gently sloping3-43-4 	 Clay 7.6-7.8 .78-1.44 gently sloping 

anun-Au.n 5-6 	 5-6 i oam 6.4 1.64 flat 
;.! 56 	 5-6 sandy loam 7.2 .69 gently sloping 

5-6 clay loam 6.8 1.54 flati DiBnga 5-65-6 5-6 clay loam 5.2 1.52 gently sloping
Burigy 6 )-6cay Ior 5:.215 

Sa i an b-6 	 2-4 silt loam 6;6-7.0 1.44-2.17 flat 
2-4 clay 6.1-6.3 1.33-2.30 flat3rar S-6 


T,3-4
I 2 Icam 7.2, 1.71 flat 

:a r-,z 3-4 < clay loam 	 6.2-6.3 3.01-3.07 flat
 
6.0-6.1 1.96 flat
CDac-ncan 3-4 < 2 loam 

clay loam 6.0-6.1 2.58-2.82 flat
Cayora 3-4 < 2 

100 into.a_/,onths with more than 200 mm. b/Months with less than 

http:2.58-2.82
http:3.01-3.07
http:1.33-2.30
http:1.44-2.17
http:1.26-!.84


Table 2. Farm size and value of cash crops sold and produced 
across sites. 

Sites 
Ave. 

farm size 
(ha) 

Value of total 
crops sold 
per farm (?) 

Value if total 
cro-ps produced 
oer farm (P) 

IlocoS I'Norte .77 2415.0 6245.0 38.70 

Zambales 1.42 985.0 3495.0 28.20 

Tacloban 1.48 3268.0 6115.0 53.40 

Cagayan 2.61 885.0 6045.0 14.70 

i-= 



Table 3. Percentage of crop land in rainfed rice-based patterns in
 
two sites (Zambales rd Caoayan).
 

Zamba i es Cagayan 
Cropping Sitio Sta. inhobol Amungan Gattaran 
patterns gunga Rita 

Rice-fallow 98. 
 36.0. 76.0* 60.4* 91.9" 68.7* 
Rice-mungbeans 1.9 10.9 16.i 37.0 8.1 20.6 
Rice-vegetables 3.1 1.9 2.6 
Ri ce-watermel ons 5.7 
Rice-rice 10.7 
Rice-corn 
Ri ce-camote 
Rice-garlic 
Ri ce-garl ic-mung 
Ri ce-tobacco 
Ri ce-garlic-corn 
Others 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0
 

*Doninant cropping pattern.
 



Table 4. Percentage of crop land in rainfed rice-based patterns in two sites (Tacloban
 
.r, I locos Norte). 

Tacloban 
 Ilocos Norte
Cropping Dacay La Paz Caba- Mayorga Rayuray San 
 Nangu- Pasil
 
patterns 
 cunoan Lorenzo yudan
 

Rice-fallow 41.2 41.2 73.9 35.9 6.0 1.0 7.0 28.0
Rice-mungbeans 8.5 1.0 1.0 6.0
Rice-vegetables 14.0Ri ce-watermelons 
Rice-rice 50.2 38.5 13.8 38.6 
Rice-corn 5.6 16.9 7.9 10.6 19.0
Rice-camote 
 3.4
 
Rice-garlic 
 53.0 59.0 32.0 67.0
 
;?ice-garl ic-mung 
 18.0 5.0 6.0 1.0
Rice-tobacco 
 22.0 27.0 13.0
 
Rice-garlic-corn 
 6.0 3.0 4.0
 
Olhers 3.2 4.4 
 6.4 6.0 1.0
 

Total 100.0 100.0 100.0 00.0 1G.0 100.0 100.0 100.0
 

* Dominant cropoing pattern. 



Table 5. Farm size and multiple cropping index,
 

across sites. 

Sites 
Average 
farm size MCjal 

(ha) 

Ilocos Norte .77 190.0 

Zambales 1.42 120.5 

Tacloban 1.48 136.8 

Cagayan 2.61 107.0 

Effective crop area
 
2/MCI = -Absolutecrop area 



Table 6. Sources of cash per farm, across sites. 

Site 

Ave. 
fa rn 
size 
(ha) 

Crop sales (P)
Rice Non-rice 

crops 

Total 
cash 

income 
fro. 

Off-
farm 

income 
per 

Cash 
income 
from 

livestock 

Total 
cash 
from 

income 
% 

crops
(P) 

year
(P) 

Ip) (p) 

Iloco Norte 
Rayuray 
San Lorenzo 
INanguyudan 
Pasil 

Zambaies 

.80 
1.17 
.65 
.47 

0 
0 
0 
0 

3,720 
4,600 

275 
1,060 

3,720 
4,600 

275 
1,060 

44 
490 
720 
215 

295 
485 
480 
608 

4,059 
5,575 
1,475 
1,883 

100.0 
100.0 
100.0 
100.0 

Arnungan 
Iniobol 
Sva. Rita 
_itio Bunga 

1.87 
1.73 
1.45 
.65 

1,965 
470 
270 
24 

515 
705 
0 
24 

2,480 
1,175 

270 
24 

4,050 
3,360 
1,885 
705 

655 
1200 

61 
47 

7,185 
5,735 
2,216 

776 

100.0 
100.0 
100.0 
100.0 

Cagayan
Camalariiugan 
Gattaran 

Tac oban 

3.28 
1.94 

930 
545 

30 
30 

9601 
575 

1,495 
745 

146 
618 

2,601 
1,938 

100.0 
100.0 

Dac a 
La Paz 
Cabacungan 
.ayorga 

1.80 
.95 

1.34 
1.82 

815 
",00 
0 

760 

3885 
.3000 

4,400 
590 

4700 
3400 

4,400 
1,350 

310 
720 
590 

1,455 

225 

0 
0. 

5,235 
4,120 
4,990 
2,805 

100.0 
100.0 
1JO.0 
100.0 



Table 7. Fertilizer use and 

Average 

Site farm size 


(ha) 


!locos Norte
 
Rayuray .80 

San Lorenzo 1.17 

VIanguyudan .65 

Pasil 
 .47 


Zamba Ies 
Amungan 1.87 

inhobol 
 1.73

Sta. Rita 1.45 

Sitio bunga .65 
Cagayan 
Camalaniugan 3.28 
Gattaran 1.94 

Tacloban 
Dacay 1.83 
La Paz .95 
Cabacungan 1.35 
Mayorga 1.82 

rice yields, acrosq sites. 

Value of Amount of
 
fertilizer/ha Nitrogen/ha 


1 crop rice 1 crop rice 

502.0 86.0 

475.0 107.0 

240.0 85.0 

528.0 95.0 


i15.0 31.0 

274.0 26.0 

192.0 23.0 


104.0 19.0 


0 0 

0 0 


26.0 18.7 

13.0 29.5 

40.0 21.0 

23.0 10.9 


Rice yield
 
(t/ha)
 

3.22
 
2.67
 
1.57
 
2.99
 

2.06
 
2.22
2.05 

1.92
 

2.06
 
2.22
 

2.36
 
2.73
 
1.61
 
1.63
 



Table 8. Percentage of labor utilization by labour source and mandays per hectare,
 
across sites.
 

Site Family Exchange Pre-
Hired 

HV-TH & 
Total 
hired 

Total 
labor 

Mandays 
per hectare 

harvest post- labor 1 crop rice 
harvest 

!locos Norte 
Rayuray 
San Lorenzo 
ilngu- ud,..n 

33.9 
46.4 
S3.9 5.7 

40.3 
20.2 
3.4 

25.8 
33.4 
7.0 

66.1 
53.6 
10.4 

100.0 
100.0 
100.0 

113.8 
88.4 
94.4 

Pasii 4.7 10.9 4.4 15.3 100.0 130.6 
Zambales 

Amunran 18.8 11.8 38., 30.o 69.4 100.0 92.1 
Inhcbol 
Sta. Rita 
"itio Bunga 

41.4 
33.5 
35.6 

11.4 
10.5 
39.7 

28.9 
39.4 
12.5 

18.3 
16.6 
12.2 

47.2 
56.0 
24.7 

100.0 
100.0 
100.0 

104.6 
119.1 
98.8 

Caayan
Camal ani ugan 
%attarar. 

11 .7 
42.6 

C 
0 

45.0 
31.4 

43.3 
26.0 

88.3 
57.4 

10o.0 
100.0 

66.3 
91.4 

Tacloban 
Dacdy 42.3 0 24.6 23.1 57.7 100.0 146.7 
La Paz 
Cabacun(,an 

23.5 
12.1 

1.5 
.6 

40.4 
39.1 

34.6 
48.2 

75.0 
87.3 

100.0 
100.0 

100.0 
118.4 

iayorga 9.2 0 28.3 62.5 90.8 100.0 191.7 
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Table 9. Percentage of family labor used and
 

number of total 

sites.
 

Sites 

Ilocos Nurte 
Rayuray 
San Lorenzo 
Nanguyudan 
Pasil 

Zambal es 
Amungan 
Inhobol 
Sta. Rita 
Sitio Bunge 

Cagayan 
Camalaniugan 
Gattaran 


Tacloban
 
Dacay 

La Paz 

Cabacongan 

Mayorga 

adult workers per hectare, across
 

% family 

labor used 

33.9 
46.4 
83.9 
84.7 

18.8 
41.4 
33.5 
3F.6 

42.7 
42.6 


42.2 

23.5 

12.1 

9.2 

Nc.. of total adult 
vorkers per hectare 

2.6
 
2.6 
3.7 
5.2 

1.2 
1.3 
2.2 
2.9 

1.0 
1.2
 

O.4
 
2.3
 
0.6
 
1.3 



rates (pesos/day) andTable 10. Wage 

Site 

I locos Norte 
Ravurav 
San Lorenzo 
Nanguyudan 
Pasil 


Zambales
 
Amunoan 

Inhoool 
Sta. Rita 

Si tio Eunga 

Ca gayan 
ra aIaniugan 
Gattaran 

Tac oban 

La Paz 

Cabac:nan 
Nao.-Ga 

Land 
preparation


with 

carabao
 

15 
30 

15 

25 


20 

17 
15 

15 


20 

15 

23 
23 

25 

Planting 

13 
13 
13 
13 


10 

10 
10 

10 


10 

10 

13 
13 

16 

methods of payments for hired 

Harvesting Threshing 

-

-
 -

-
-


5 8% of gross 
5 8% of gross 
5 8% of gross 
3 8% of gross 

- -

- -
- -

- -

labor in farm.sites. 

Harvest-threshing 

13 
16 of aross production 

-

-

-

-


1/5 of gross production 
1/6 of gross production
 

1/4 of gama
 
1/5 of gross production

1/6 of gross production 
1/5 gama 
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EXOGENOUS
 

CIRCUMSTANCESSOCIO- ECONOMIC 
Parou Markets 

Population density 

Land tenurePrdcMakt 

Ph~ysical Infrastructure 

FARMER
 

CIRCUMSTANCES 
Resources 

EXOGENOUS 

Goals 
Land
 

Food supply 
Labor 

Cash inco'-e 
Capital 

Otl 11s 

Target crop 
Systems InteractionsCro~pping (e. g. Rice) 

Producton pr ictices 
Cropping patterns 

Problems /Constraints 

ENDOGENOUS
 
Natural circumstances 

Soils / TopogralhyBiologicalClimate 
SIr-p-

R a i Pests a nd disea sesnf,! 
 Soil typeWeedsFloods 


Fig. I.Representation of various form circumstances affecting crop production. 
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U 

, o A arri 

Laoag 

~ F~2-4 drymonths
E:.5-6 wet months 

5 - 6 diymonths 

3-4 wet months 

A LUZON 5-6 dry monthsb5-6 wet months 
< 2 dry months 
3-4 we' months 

VISA YAS 

0 aclobon 

fK(Ijf/A/DNA o 

Fig. 2. Locations of research' sites in the Philippines showi.ng 
t!:e number of wet and dry mounths. 

http:showi.ng
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Rice 

Rice 

] Mun bean 

Vegetbles 

Rice 

Rainfall (mm) 

1000 

900 

800 

700 
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300 F 
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I00 
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Fig. 3. Rainfall pattern in 

S 0 N 

Months 

Iba, Zornboles. 
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R 1ice Tob=cco 

c G arl I ungjj 

Corn=f 
[=- R~c = I GarlicJ 

Rainfallr(mm) RieG 

500 

400 

300 

200 

I00 

0 
J d A S 0 N D J F M A M 

Months 
Fig. 4. Rainfall pattern in Laoag, Ilocos Norte. 
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Rainfall (Mm)
 

L[1 Rice]
 

300 

200 

00 

J F M A M J d A0 S 0 N D'0 -

Months 

Cagayan
Fig. 5. Rainfall pattern in Aparri, 

Rice Corn 

__17/ Sweet potato j/ i 

.
c-7 Z oo5n7 

Rainfall(rm) 

500
 

400 

200 ­

00 J I A S 0 
J F M A M

N D 

Leyte.
Fig. 6. Rainfall pattern in Tuclohan , 
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HOUS EHOLD
 

LABOR. Hired labor \\ ,
 

Cropping Systcms 

Fig. 7. Resource flows in the farming systems, 
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Family labor (%) 

90 
I 
 0 

80 ­

'70 ­

60
 

50
 

40
 

300
 

20 Y 9.27+ 13.67X 

r2 =0.58 

10 0 

0 II
 

0 I 2 3 4 5 6
 
Total adult workers/ha
 

Fig. 8. Percentage of family labor ond total adult workers per hectare, four 

sites. 
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Appendix Table 1. Sites for which information has bceci received for the ptrposo
of cross-site analysis of determinants of cropping systems. 

Village Municipality Province Country 

5 villages 
San Lorenzo 
Nanguyudan 
Rayaray 
Santa Rit. 
Sitio Bung, 
Sitio Mabihay 

Manaoag 
San Nicolas 
Paoay 
Batac 
Masinloc 
Masinloc 
Inhobol 

Pangasinan 
Ilocos Norte 
Ilocos Norte 
Ilocos Norte 
Zambales 
Zambales 
Zambales 

Philippines 
Philippines 

Philippines 
Philippines 
Philippines 
Philippines 
Philippines 

Pimai Thailand 

Alilino 

Lapogan 
5 villages 
Amungan 
Cale 

Camalaniugan 

Gattaran 
Tigbauan 
Iba 
Tanauan 

Ubon 
Cagayan de 
Cagayan de 
Iloilo 
Zambales 
Batangas 

Oro 
Oro 

Thailand 
Philippines 
Philippines 
Philippines 
Philippines 
Philippines 

Bukidnon Philippines 
Capiz Philippines 
Agusan del Sur Philippines 
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Table 2. Physical determinants 

Village/or 

Municipality 

No. dry 

mO. 

No. wet 

mo. 

Soil 

text. 

Topo-

graphy 

% Low-

land 

irrig. 

% Low­

land 

rainfed 

% dry-

land 

Depth watertable (m) 

Wet months Dry months 

Manaoag 
San Lorenzo 

Nanguyudan 
Ravaray 

Santa Rita 

Sitio Bunga 

Inhobo]. 

Pimai 

Ubon 

Alilino 

Lapogan 

Tigbauan 
Amungan 

Cale 

Bukidnon 
Capiz 

Agusan 

6 
6 

6 
6 

6 
6 

6 

7 
7 
3 

3 

3 
6 

6 

1 
3 

1 

4* 
4* 

4* 
4* 

4* 
4* 

4* 

5 
5 
6 

6 

6* 
6* 

6 

6 
8* 

10* 

heavy 

medium 

heavv 
heavy 

medium 
light 
light 
light 

heavy 
medium 

medium 

medium 
medium 

m-h 

flat 

rolling 

flat 

rolling 

rolling 
flat 
flat 
flat 

flat 

flat 

flat 

rolling 
rolling 

r-f 

61 
0 

2 
0 

11 

9 

4 
0 
0 
0 

4 

34 

0 

0 

---

---

---

21 

85 

82 
97 

89 

86 

96 
100 
100 
100 

89 

56 

92 

0 

3 ----

66 ---

50 ---

18 

15 

16 
3 

0 

5 

0 
0 
0 
0 

0 

10 

8 

100 

97 

34 

50 

.2 

.3 
1.4 
1.5 

* Dry mo. = 100 nn rainfall, wet mo. = 200 mm rainfall 
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Table 3. Macroeconomic determinants
 

Site 

Man/ 
land 

ratio 

Labor 
wage 

$/d 

Draft power cost $/d 
Hand 4-wheel 

Animal tractor tractor 

Price 
of N 

($/kg) 

Price 
of rice 

($/kg) 

Land 
rent/ 

ha/crop 

Irrig. 
cost/ 

ha/crop 

Interest 
rate 

%/yr 

Market 
Cistance 

Manaoag 
San Lorenzo 

Nanguyudan 
Rayaray 

Sitio Bunga 
Inhobol 
Pimai 

Ubon 

Alilino 

3.0 
4.4 

9.1 
5.8 

3.7 

1.0 

1.5 

.8 
2.6 

1.8 

1.2 

1.6 
1.0 

1.0 

1.9 

1.8 

1.0 

1.0 

1.2 

1.6 

.49 

.46 

.67 

.49 

.51 

.47 

.06 

.06 

.14 

.12 

.14 

12 
12 

Lapogan 2.7 2.0 1.0 .53 
Tigbauan 
Amungan 

Cale 

Bukidnon 

Capiz 

Agusan 

2.8 

7.3 

.8 

2.1 

1.1 

.7* 
2.0 

2 3 
.9* 

.5* 

.6-

1.3 .48 .14 

.22 

.15 

.09 
.12 

Cash market wages. "!ay not reflect food and produce compensation, 
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TABLE 4. MICROECONOMIC DETERMINANTS 

Site 

Farm 
size 
(ha) 

Tenure 
% land 
owned 

Family 
size 

Adult 
male 

worlers 

Adult 
female 
workers 

No. 
Draft 
animals 

Value of 
farm 

capital 

Non-crop 
farm 

income 
Non-farm 

income 
Loans 
received 

Manaoag 
San Lorenzo 

Nanguyudan 

Rayaray 

Santa Rita 
Sitio Bunga 

Inhobol 

Pimai 
Ubon 

Alilino 

Lapogan 

Tigabauan 

Amungan 

Cale 
Bukidnon 

Capiz 

Agusan 

1.84 
1.17 

.65 

.80 
1.48 
1.53 

4.80 

3.28 

2.07 
2.05 

2.08 

.93 
6.4 

2.8 
5.5 

25 

100 
100 

20 

85 

63 

95 

5.5 
5.1 

5.9 

4.6 

5.7 
5.7 

4.9 

6.6 

6.9 

5 

5.5 

5.9 

6.8 
5 

6.0 

6 

2.9 

1.6 

1.4 

2.0 
1.4 

2.8 

- - -

--­

1.5 

1.8 

.5 

1.4 
.8 

1.5 

1.7 

1,5 

.7 

1.2 

1.8 
.7 

.5 
3.7 - - -

3.7---

.5 

1.4 

.7 

1.1 

1.8 

2.5 

2.2 

1.1 
1.2 

2.3 

-

-

1.3 

1.7 

1.1 

.8 

.5 

1.4 

.5 

---­

132 

306----

139 

251 
96 

461 
1132 

258 

307 

555 

169 
71 

43 

89 

122 
146 

2 
146 

166 
31 

25 
193 

103 

46 

152 

79 

663 

115 

59 

3 
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TABLE 5. 

LAND UTILIZATION
 

Site 
% land 

cultivated 
MCI on culti-
vated land 

% cultivated 
land-weeks used rice 

% area planted in 
other veg., peren-
fc perish. nials 

Cultivated 
area 
(ha) 

Manaoag 
San Lorenzo 
Nanguyudan 
Rayaray 
Santa Rita 
Sitio Bunga 
Inhobol 

Pimai 
Ubon 
Alilino 
Lapogan 
Tigbauan 
Amungan 
Cale 
Capiz 
Agusan 
Bukidnon 

100 
100 
98 

100 
98 
58 
35 

100 
100 
100 
98 

100 
65 
68 
70 

174 
216 
247 
21l 
105 
102 
127 

i00 
100 
106 
112 
207 
130 
186 
150 
180 
170 

.57 

50 
44 
53 
43 
98 
99 
82 

100 
100 
98 
92 
70 
75 
40 
83 
38 
16 

40 
13 
36 
15 
2 
1 

12 

2 
8 

30 
23 
42 
15 
32 
80 

3 
43 
11 
42 
0 
0 
6 

0 
0 
0 
2 

17 
0 
0 
0 

7 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
2 
2 

30 
4 

1.89 
1.17 
.64 
.80 

1.45 
.89 

1.68 

3.28 
2.07 
2.05 
2.04 
.93 

1.82 
3.74 
4.48 

fc = field crops 
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TALE 6. LABOR UTILIZATION 

Total % labor/farm by source ND labor/used/ha/crop 

labor/ Opera- Other Veg. Peren-

Site farm (md) tor Family Exch Hired Rice fc. per. nials 

Manaoag 216 --­ 48--- 2 50 66 69 

San Lorenzo 284 35 23 0 42 87 155 

Nanguyudan 106 40 45 5 10 106 

Rayaray 237 26 13 1 60 109 188 

Santa Rita 163 17 18 10 55 112 

Sitio Banga 119 29 19 19 13 133 

Inhobol 244 23 16 15 6 110 

Pimai 105 --­ 60--- 1 39 -

Ubon 610 --­ 97--- 1 2 -

Alilino 220 iC 1 0 89 67 

Lapogan 99 30 10 1 59 46 

Tigbauan 225 27 14 5 54 

Amungan 175 18 5 6 70 86 

Cale 185 --­ 79--- 21 41 

Bukidnon 161 --­ 54--- 46 ---­ 21----

Agusan 176 --­ 80--- 20 ---­ 47----

Capiz 205 --­ 67--- 43 ---­ 60---­
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TABLE 7. 

TRACTION POWER USE
 

Animal draft power/farm 
 Mechanial traction power/farm* 
 Traction power, md/ha/croP*Total 
 Total
 
md/
Site farm owned md/ Other Veg., Perenhired farm owned 
 hired 
 Rice fc perish. nials crops
 

Manaoag
 

San Lorenzo 

19.7
 

Nanguyudan 12.9

Rayaray 


21.1
 

Sta. Rita 17.4

Sitio Bunga 


16.7
 
Inhobol 39.6 0 100 
 14.8
 
Pimai
 

Ubon
 
Alilino 
 48.4 
 98 

Lapogan 


6.9

Tigbauan 6.
 

15.5

Amungan 


20.9
 

Cale 12.6
Bukidnon 

20.8


Capiz 

7.6

Agusan 

7.6
 

21.3
 

*Animal equivalents. 
 ! hand tractor md =4 anima'l md, i four-wheel tractor md = 
8 animal md.
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Table 8 FERTILIZER USE 

Site 

Value 
ferto 

/farm rice 

Value of fertilizer/ha/crop 

Other Veg. Peren- All 

fc perish. nials crops 

Amt. of fertilizer/farm 

N P K Manure 

kg N/ha 

1 crop 
rice 

Manaoag 

San Lorenzo 

Nanguyudan 

Ravaray 

Santa Rita 

Sitio Bunga 

Inhobol 
Pimai 

Ubon 

Alilino 
Lapogan 

Tigbauan 

Amungan 

Cale 

Bukidnon 
Agusan 

Capiz 

152.0 

99.6 

36.8 

12.9 

65.5 

0 

3.6 

32.1 

82.1 

66.8 

33.3 

68.3 

25.4 

14.4 

37.5 

0 

1.7 

15.8 

63.1 

56.2 

46.9 
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Table 9 
PESTICIDE USE 

Value of 
insecticides 

Value of 
herbicides 

Value of 
seed/ 

Value of 
materials 

Value of all materials/hacrp 
Other Veg. Peren- All 

Site /farn /farm farm /farm rice fc perish. nials crops 

Manaoag 
San Lorenzo 3.6 
Nanguyudan 2.1 
Rayaray 5.4 
Sta. Rita 6.1 
Sitio Bunga 4.3 
Inhobol 2.0 
Pimai 

Ubon 
Alilino 6.2 

Lapogan 0 
Tigbauan 
Amungan 4°0 
Cale 
Bukidnon 
Capiz 

Agusan 

2.7 
0 91 

19 

24 
24 

12.0 
.0 

5.8 
4.3 
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Table 10 PRODUCTION AND INCOME 

Yield/ Net crop Non-crop Non-farm Total Inzome 

Prod. Other Veg. Peren- All ha/crcp income income income /family 

Site /farm Rice fc perish. nials Crops rice (t) /farm farm farm /farm member 

Nanaoag 644 424 54 .2 

San Lorenzo 1962 460 1260 1.3 

Nanguyudan 145 227 i.1 

Rayuray 1106 461 922 1.5 

Sta. Rita 354 263 1.1 

Sitio Bunga 228 272 1.1 

inhobol 529 296 1.1 

Pimai 

Ubon 

Alilino 733 223 .7 

Lapogan 481 232 .9 

Tigbauan 1456 404 3.0 

Amungan 575 286 1.1 

Cale 598 286 1.3 

Bukidnon 551 150 1.0 

Capiz 428 135 1.5 

Agusan 367 132 1.1 


