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ALIWALAS TO RICE GARDEN: A CASE STUDY OF Till.
INTENSIFICATION OF RICE FARMING IN CAMARINES SUR, PHILIPPINES1

ABSTRACT

Frustration with the failure to achieve national In the Philippines' Bicol region (the southern
development goals, caused by population growth rates extreme of Luzon), the traditional system of rice
exceeding those of food production, promotes the idea cultivation called aliwalas involved little effort.
that agriculture in developing countries is static. Rice was transplanted and harvested with little farm-
Close examination often shows exactly the opposite, work activity between. After land reform and tech-
however. Population growth, technological change, nological change, some farmers began to intensify
irrigation investments, and land reform are dynamic their production systems. This case study traces the
introductions that have all but eliminated tradi- intensification process for one farmer who began with
t.ion a7 , azc: , in the lowland rice areas of Asia. the aliwalas system in the 1950s and was growing rice
Land reform encourages farmers to become more inten- continuously by the 1970s. He now employs about
sive; modern technology and irrigation permit them twice as much labor as most conventional rice farmers
to grow rice year around. But the learning process and generates an annual net income of more than
as farmers adapt to these changes takes time. P7,000 (US$950)/ha.

1By Yoshinori Morooka,. research scholar; Policarpio Masicat, research aide; Violeta Cordova, senior research
assistant; and Robert W. Herdt, agricultural economist; Department of Agricultural Economics, International Rice
Research Institute, Los Baios, Laguna, Philippines. Submitted to the IRRI Research Paper Series Committee
April 1979.
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ALIWALAS TO RICE GARDEN: A CASE STUDY OF TIlE

INTENSIFICATION OF RICE FARMIN(; IN CAMARINES SUR, PILIPI'INES

A limited area of land and a seasonal or year-round selected as the research area because it is charac-

surplus of labor are basic problems in many Asian terized by the absence of a definite dry season.

countries. Many economists suggest intensified use Rainfall is relatively abundant, typhoons often hit

of labor in farming to alleviate these problems, the area, and there are many small-scale irrigation

Intensification offers an effective means of enlarg- dams. Farmers grow rice as well as corn, banana,

ing a farm business that has limited land resources, sugar cane, coconut, and other crops. The Ministry

However, the technology to fully utilize the avail- of Agrarian Reform has sponsored intensive rice

able land and labor resources that would increase farming projects with the objective of providing

total output per person and per unit of land, reduce year-round employment to about 30 cooperating farm.rs

unit cost of production, and diversifv income sources in the province.

is needed.

The continuous rice production system -- the rice M;; ic'to oJ" "tnchl Joni."
garden -- tested by 1RRI is one method of intensi-
fying rice farming (Morooka et al 1979). The system Three farmers in one village were selected for our

offers several advantages: study. The village has a private gravity irrigation

system, which was mainly constructed by village

a seasonal labor peaks are dispersed into constant farmers. Water is available throughout the year, so

year-round labor use that generates employment the timing of planting varies among farmers in the

opportunities throughout the year; village depending on the availability of labor, field

conditions, and farmer-s' preferences. This is fur-

" risk of insect attacks or typhoon damage is mini- ther complicated by use of early- , medium- , and
mized because rice in each plot is in a different late-m;aturing rice variotic.
stage of growth; and

rwrrm.rs' systems of planting were classified as
" the continuous flow of cash from weekly sales wa.,<ijw, planting, in which the planting date dif-

allows the farmer to finance the farm operation fers for each plot or block, and ,imultaneoa plant-

himself and eliminates the need for financing. ing in which a farmer's whole paddy area is planted

within a few days. The former is increasing in popu-
On the other hand, the continuous prodtction system larity but the latter is still predominant among

has rather stringent requiremonts for successful Camarines Sur farmers. Three farmers in our study

implementation, village were selected for the study. Farmers A and

C practiced staggered planting and Farmer B did

" Control over a dependable year-round water supply simultaneous planting (Fig. 1). Characteristics of

is essential, the three farms are summarized in Table 1.

" Rice in all stages of growth in a small area, and Farmer A was the only farmer in the village using the

the continued use of insecticides, may bring about continuous rice production system with weekly plant-
insect resistance to insecticides quicker than in ing and harvesting. He had kept farm records on the

other less intensive systems. dates, amount of seeds, number of applications,

amounts of fertilizers and chemicals, expenses for

" A high degree of management ability is needed, hired labor, and yield by crop season and by plot

since 1973. His records were relatively accurate,

Rice farmers may also face resistance from laborers but information on current inputs (seeds, fertilizers,

or neighbors if they try to modify their rice farming herbicides, and insecticides) was not complete and

to use the continuous system, had to be obtained by interview. His use of family

labor and hired labor was not always clear so it also

This report examines how one farmer settled the dif- was clarified.
ficulties involved in adopting the system and the
management problems remaining on his farm. The case Farm B is adjacent to Farm A. Farmer B's application

study farmer with the continuous rice production of current inputs was lower than Farmer A's and

system is contrasted with two neighboring farmers almost all tasks were done by hired labor under tra-

using less intensive systems. ditional labor arrangements. Farmer B was typical
of many rice farmers in the village.

The study area Farm C was a short distance from the other two farms.
Farming was difficult for him because the depth of

The continuous rice production system can be used soil differed among his 15 plots and 1 block was
only on farms with water supplied throughout the easily flooded by heavy rains. To manage each plot

year. Camarines Sur province, Bicol region, was carefully, Farmer C divided his farm into 4 blocks
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and planted each 7-10 days afte, the previous block. ment. No fertilizer was used and insect control was
Like Farmer B he cultivated his farm with simple unknown. Rats were controlled by inserting several
equipment but used current inputs at a higher and bands of tagbak, a rank-smelling grass, between rows

relatively more constant level than Farmer B. and hills.

The aLiiwalaa system has decreased gradually with tLhe
Sur'vep period diffusion of various advanced technologies but sev-

................................................... oral farmers still adoptir. The average rice yield

'To collect basic data on farm management, the three with aliwataa is estimated at 0.4-1.5 t/ha. Yield

farms were surveyed periodically from 1 July 1977 to levels depend mainly on the weather.
30 September 1978. Figure 1 shows tle cropping pat-
tern in the farms. We visited the 3 farmers about Aside from working in the field, aZiwalas farmers
every 45 days. In addition, the senior author stayed work on coconut farms within tle areas or as tempo-

at Farmer A's house for 3 months to get detailed rary workers in constructing irrigation systems for

information on labor utilization, extra income.

Intensification during the 1960s and 1970s
INTENSIFICATION OF RICE FARMING ON FARM A

Double cropping in the village started in the early
In the early 1950s, Farmer A was a share tenant with 1960s. Wetland rice was planted in the early part
I ha of wetland rice. His water supply was not ade- of June but sometimes as late as September. A second
quate to assure a good crop, even during the wet crop was planted a few weeks after tle first crop was
season. lie planted late-maturing rice varieties only harvested. The yield was 0.8-2.2 t/ha. The rather
once a year. Cultivation on his farm was by an ex- low yield was attributed to poor methods of preparing
tensive method called aliwalas. Land preparation was the land, traditional rice seeds, and lack of appro-
by carabaos rented from other farmers. Weeds were priate water control. The standard wetland varieties
controlled by hand under a contract labor arrange- grown were Ramelon, Milagrosa, Raminad, and the BPI

1/ Plots FARM A
I ".-- .e0 0 S a ". -One year

2 ' - 0 - "- Sowing

3 \ -- o .s o - o - Transplanting

4 -, .-. . 0 ". Harvesting

5 % 0 ,. 0

6 "'. 0
7 0--- 9

8 0 %

00 a- 0 0

40~ 0 0 0

FARM B AS 3- ---

0: a 0 -- ------- 4 0..

FARM C
I " .p-- a "

2 0 o "
3 0

4 % 0-- -o 0

I I I I I i I I I I I ,

1977 1978

July Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Fig. i. Cropping patterns on the three case study farms, Camarines Sur, Philippines.
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Tabhe 1. Profiles of three rice farms in a ;tudy of a continuous rice production system, Camarines Sur,
* Philippines, 1978..i '

Farm A Farm B FarinC

Simi lali tied

.. ... i. ..S. .........................Amortizingowner .
Itrigation Gravity
Cultivation method

Seedbed Semi-dapog
Transplanting and harvesting 1/8

Dissimi lari ties

Age of operator 50+ 40+ 30+
Children (no.) 8 7 2
Area (ha) 2.5 1 1

Blocks 2 1 4
Plots 11 13 15

Soils
pH1 6.2 6.2 5.9
EC 0.15 0.08 0.12
CEC 17.5 14.5 14.0
Available P 10.8 3.8 2.9
Organic C 2.7 1.8 2.3
C-N ratio 11.3 9.7 10.0

Production system Three crops a year Simultaneous Five crops in
Staggered (weekly) 2 years; Staggered

Varieties IR36 IR36 IR36 and C12
Weeding Herbicides Rotary weeding Rotary weeding

by hired labor by operator
Yield (t/ha per crop) 5.0 3.4 4.1
Machine owned Power tiller None None

Equipment owned Sprayer Sprayer Rotary weeders

series. A few rice farmers used a half to one bag with his staggered system of planting during 1975

(50 kg) of urea/ha as a basal fertilizer. Modern and 1976. However, the foremost management problem

varieties became available late in the 1960s. was the seasonality of labor use on his farm. With
the diffusion of the idea of double cropping and

In 1972, an agrarian reform program was extended to using early-maturing varieties, competition for hired

cover all tenanted rice and corn land. Farmer A labor frequently occurred among farmers because labor

received his certificate of land transfer as an amor- intensive practices such as land preparation, trars-

tizing owner in 1973. Accordirg to a yield survey planting, weeding, and harvesting came at the same

to determine a provisional leasehold rental by the time. This competition was particularly serious

Ministry of Agrarian Reform, the 1968-71 average rice when many farmers need to replant, repair dikes, or

yield ii the village was 1.5 t/ha during the wet harvest rapidly after a typhoon. Besides, it was

season and 1.6 t/ha during the dry season. IR and C hard for Farmer A to work one entire block at a time

series rAce varieties were popular among farmers. because the fields were far from his house (Fig. 3).
Rice hauling and drying particularly required a lot

Yields of Farmer A increased gradually from 1.3 t/ha of time and workers preferred to work for farmers

in 1970 to about 2.5 t/ha in 1973. lHe began his closer to the village.

farm-record keeping in September 1973. Figure 2
shows changes in his 1973-78 land use and yields by Land preparation. At first, Farmer A tried to reduce
crop season based on his records. Yields further labor intensity for land preparation by using a 7-hp
increased from 2.5 t/ha to nearly 6 t/ha in 1976. tiller, which he bought for P3,8002 in 1972 using
The increase was due to proper land preparation, farm profits from the previous year. The tiller
newly developed varieties, chemical weed control# reduced time used for land preparation but it was
and increased fertilizer application. In the 1976 used in combination with carabao. The tiller fre-
dry season, farmer A's rice yield increased to 5.9 quently did the initial plowing and the carabao,

t/ha, the highest recorded. the final harrowing. (Many farmers consider the

Seasonality of labor utilization
Fg 2S Farmer A produced relatively high yields of rice P7.35 equals about US$1.00.
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* ca rualo superior Lo a powe r ti I Lr for final harrow- upahan laborers usually harvested. However , the
ing and I:nd level, iug.) arrangement was not always smooth. In gene ral, When

aflui-ag,! laborers did not appear to harvest on the
appointed day, the farmer waited 2 to 3 days before

* ,V ',:~u l; In the region, the common weeding labor allowing the upalan workers to harvest th1 plot.
tontraCt its 1 popularly called azt-Lk~ul. , an arrange- Although this was the custom among rice farmers in
ment in which laborers weed without immediate pay- the village, trouble still remained between farmers
ment in exchange for the right to join in the iar- and agui-agui workers who believed they should retain
vesting and threshing operation and receive a har- the right Co harvest.
ves t .e t r s. sr ar's L o ut u ,-,.Th ir.j6-o f-lu -a r n em n ........................... .......... ...-a: ......i ... ..................-a": ........n ....... ........

is the same as gtcna in Laguna province (Kikuchi. 1.978) Weed control became possible with much reduced labor
;nd 1 aaod in Iloilo province (Ltedesma 1978). input with low-cost chemicals that effectively con-

trol as much as 90% of the weeds.,, Instead of cJ.U-

In the early 1970s, weeding on Farm A was done under agui, Farmer A began using herbicides.
t u--ajni but it was troublesome for the farmer to
segment his paddy field for the many laborers who
wanted to participate. Eleven plots were too few Adapla ion of t;he eontinuoua ),ce pi,odciotn oioten",
for the number of laborers and plots of 1,500 to9
3,000 m- were too large for 1 family. Depending oni Farmer A began a continuous rice production system
the number of families or participants, Farmer A had on his farm in Septemher 1970. Ile got the idea from
to provide a portion for each agjui-a ui laborer by a newspaper report of a daily planting and harvesting
counting the rows in each plot. In addition, the system on Lorenzo P. Jose's farm in Pampanga province,
techniques of rotary weeding were not uniform among which reported that 1.5 ha could produce 43.2 t/year
them. Some weeded carefully but some were careless, or 28.8 t/ha per year. That was equivalent to the
Farmer A worried about yield reduction because of combined lroduction of 18 ha of ].and as cultivated
different weeding practices. by an average Filipino farmer (Ranit and Drilon 1977).

I Farmer A modified two points of the system based on
The most troublesome problem occurred when some of his own ideas. One was to maintain normal production
the a.-ui-agui laborers could not harvLst on the ap- method. and depend on hired labor as is common on
pointed days. W1en that happened, substitutes called rice farms in the Philippines. Customarily, 60-80%

Jon Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov DecI I I I I I .. . . '--- -- .. . t-- - -- ' -- ,-+- I I I I I I I I

1973 11974

BLOCK "hOh20 R) Rt. C 12

BLOCK 3lha) . IR 1561 ,!IR2, C 12

2.5 t/ho 4.0 t/ha 3.1 t/na

I 1 I I I I I t 1I I I I I I I I I I

1975 1976 1

'" iD ; .. IR 26
IR 262

5.4 t/ha 5 5 t111o 5.9 t/ha 4,8t/ha

1977 978

I R36 .. 36
R 36 -R 36 R36 ....

;'-' = L-..._I u ,", r ;, Japonica - -c,, 
:  .

-0 r/ha 5.4 1/ha 4.5 t/ho 4.9 /h 4.4 /h 4.0t/ha

. Sowin - Land preparation Transplanting -Harvesting

Fig. 2. Changes in land utilization on Farm A, 1973-1978.

III
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Ranted area N

River

Farm 3 -- "

Irrigatei 11....... Farm A

"sepatraalt canal

Main canal s

0 Households Lateral canal

Ricemll

1(0~~ ~ 0 F h oei mci a orme s o caemmii Parm or A Schonsierdth rblmsti ltars

Agricultural Cooperative Assoc

Fig . hSelLilg of Farm A, tile ct-inuos ri ce prodoction frm, showing the
It separate plots.

of iL: total labor i pts are contributed by hired 4-a ) cowtinuous prodution system with IR36 trans-
labor. Farmer %\ elevei ttlit true maximbtm use of plattted weekly.
fata i I labor, ;ts oa o t ost- '. far , wl s ;lot always prac-
tlitaI. ah second modi ication wa s to leave tie yum- Farmer A considered tre problems that might arise
her of plots t hiperrept h c mnioc icatted crop scses- with te contio cropping sstem, bas d onl his
1,110 that wold result from segrientiing tile field into long xperienc. One of the most important problems
rla S1 seall plots Wortried him. Was ruow to mailntain Soil fertility, which hie thoughtMight be retIuC(:t 11 'V con1tinluous lanid utilizaltionl.
Farmer ,A aimed to st:ibilize yields per hectare rathler T[herefore, hle decidled to cltivate rice 3 times a
than Iraximize, them. Ili-, yield goal was to achieve year undeCIr a weekly trans,,plantinlg and harvestilg,
4.5-5.3 t/haJ per Crop throtighotit tile year. systeml to fallow eac~h plot for about I monlth after

harvestinig. According to his ilnitial plani, eachI130 was setected for thV continuLous rice productioni plot was transplanted in a different week. Seedlings
system because it was popular among farmers as a were raised by a semi-Elapog method on a portion of a
disOasO- and ilnsect-resistant \'ariety. It matures receiitlv harvested plot. Laud preparaticon (plowing
110 days after sowing or abotut 90 clays after trans- and harrowing) was done in the 3 week ; between sowing
planting. Thirteen plots would be necessary for a thie sCdbed and transplanting.
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Using this HOw production system, Farmer A tried to Fifteen workers' families expressed interest in par-

h:tribu0te the seasonal peaks of labor from trans- ticipating in this new labor arrangement (Table 2).

planting and lharvesting, and at the same time, gener- After a discussion between them and Farmer A, the

ate employment opportuirties throughout the year. weekly transplanting and harvesting production sys-
tem started in December 1976. Saturday was selected

as the regular day for transplanting, and Monday for

LABOR UTILIZATION ON THREE FARMS harve~ting...

Labor arrangements differed considerably among the
three•farms. T hICiI the experimiitltRR continuous

rice garden system, labor input for transplanting on

1,000-m2 plots, excluding the pulling of seedlings,
was 200 hours/ia by 4 workers. Actual working hours

per plot per worker was about 1.7 for 250-m 2 plots
To maintain an appropriate number of hired laborers and 6 for l,000-1112 plots. With the same recording

for transplanting and harvesting, Farmer A made an method, labor input for transplanting on Farm A was

arrangement in which regular transplanters got the 283 hours/ha (Table 3). With 25 workers, which in-

right to participate in harvesting and threshing, eluded temporary workers, actual working hours was

and to receive a one-eighth share of the harvest, about 3 hours/workers per lot.

The arrangement was similar to the agui-agut system
except that Farmer A paid cash to workers for trans- Wages for transplanting were contracted at p3/worker

planting, in addition to the harvester's share. for 5 hours (0700-1200). Most farmers in the village

Table 2. Profile of regular workers for transplanting and harvesting on Farm A.

Household Age Educe; t ion Children Transplanters and StatusC

no. (no.) ha rves te rsb

1 40+ IIS 8 Wife and 2 daughters PL
(Daughter and son)

2 40+ hIS 7 Wife and daughter (Daughter, PL
sons, and relative)

3 50+ ES 9 Wife and daughter (Acquaintance) PL

4 40+ ES 6 Wife and daughter (lusband) PL

5 60+ - The worker him.elf (relative) LW

6 30+ ES 6 Wife (relatives) AO

7 40+ ES 7 Daughter (sons) AO

8 40+ ES 4 Wife PL

Iid 30+ ES 2 Wife (relatives) PL

12 40+ ES 6 Wife (husband) AO

13 20+ ES I Wife (husband and relatives) AO

14 40+ ES 4 Wife (daughter) AO

15 40+ ES 8 Wife (daughter and husband) LW

16 30+ C 3 Wife (son and relatives) LW

17 30+ ES 5 Wife (husband) PL

-IS = high school, ES elementary school, C = college. bParentheses indicate substitutes who participated

in transplanting and harvesting practices. CPL = permanent lessee, AO - amortizing owner, LW = landless

worker. aiouseholds 9 and 10 did not participate in both practices during the last two crop seasons because

of family affairs.
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Table 3. Family and hired labor input (hours/ha) workers. Harvesting required 316 4ours/ia according
by activity on three rice farms, June-September 1978. to Farmer A's records. An average of 28 persons

worked at harvesting the 2,500- plots. This meai s
they could have firished harvesting and threshing

Activity , Family and hired labor input within 3 hours if they had worked efficiently. How-
Farm A Farm B Farm C ever, the threshing machine was not used efficiently

Land pr n 84 55 80 .because it was moved for each worker household's• land Ireparation 84 55 80 hret
Seedbed preparat ion 51 36 43 have.
T r a n s p la n t i n g 2 8 3 : 2 3 8 - 2 5 3, ., , ",Frtilizing 2 . . 8 1O Dai ly wage for 'cutting the crop was about 13/worker

insect control 10 2 8 in the village. Actual harvest working time on Farm
Weed control 2 2 a 105 b  610 A was around 3 hours in the morning. Assuming that
Irrigation 94 22 53 1 kg of rice grain was'worth 10l.00, a household with
Harvesting 316 231 281 3 workers earned from Y6 to Pll/worker for 3 hours
Miscellaneousd 150. 60 90 work/plot during the study period. Harvesting on

Total (hours) 10260" 752 879 Farm A was, therefore, more profitable thain working
(days) 129 94 110 on other farms.

aApplication of herbicides. bHad weeding under CULTIVATION PRACTICES ON FARMS 1 AND C

agui-agui arrangement. CRotary weeding. dlncludes Farmer B controlled weeds on his 1 ha rice farm under
farm practices such as farm observation, tat and the ag;ui-agui labor arrangement. The aqui-agui
bird control, and transportation of farm materials arrangement saved Farmer B expenses for weeding and
from house to field. secured hired workers for harvesting. With agui-

ag/ui, the workers benefited from less competition
to harvest the crop, and a more stable source of
income.

pay wages of about P6/day, including snacks, for 9.5
hours ((0700-1200 and 1330-1800). Figure 4 illustrates shape and area of each plot on

Farm B. Labor contracts were made during the 3 weeksTransplanting on Farm A began regularly at 7 every between transplanting and weeding. Aqui-aojui workers

Saturday morning. On the 2,500-0- plot, it ended indicated t:heir preference for plots, but Farmer Baround 1030, allowing a snack break. Plowing and made the final allocation of plots to each family
leveling were done Fridays. Farmer A asked the after considering family circumstances, plot size,
workers to weed other plots by hand when there was and preferences. As a rule, this arrangement was
time left (until 1200). renewed every cropping season, although some workers

participated in the arrangement continuously. Nine
familie's obtained contracts, identified in Figure 4

Harveatiny and thve.shinq. The working households as plots a to i. Weeding was done 10-20 July using
and amounts of rice harvested and threshed by each rotary weeders owned by workers or borrowed from
family were recorded between 24 October 1977 and other workers.

.2 September 1978. Farmer A used each plot 3 times
during the period. Data are in Table 4. Farmer A Farmer B reserved two plots (b in Fig. 4) for his
usually allocated 25 rows/plot for each regular children and his wife's brother who lived in another
household (1-13). When there were extra rows, he village. They also weeded their plots in the same
shared them with temporary workers (households 19-24). way as other agui-agui farmers. Another reserved
All temporary workers were neighbors. The number of family plot was turned over to four temporary workers
regular workers was increased during the second crop- (j, k, 1, and m) after the four appealed to the
ping (13 February to 24 April 1978) to include house- farmer for harvesting rights. They were able to
holds 14-18. harvest palay for the same share without partici-

pating in weeding. With 19 workers participating,
During the third cropping from 18 June to 2 September weeding took about 105 hours/ha.
1978, the number of participants increased rapidly
because Farm A had relatively high and constant rice Ilarvesting was on 14 and 18 September 1978. With 30
yields. Even though regular workers had the priority workers, time for harvesting on Farm B was estimated
in harvesting, they were obliged (socially) to de- at 7.7 hours/worker. The sharing arrangement of the
crease their number of rows harvested from 25 to 20 produce was 7/8 for Farmer B and 1/8 for harvestqr,
to give opportunity to more temporary workers. Most (Table 5). Almost all workers rented Farmer A's
temporary workers were farmers from the same village, thresher at 1I/46 kg of palay threshed. Worker b
but some came from outside. Because of the Filipino threshed his palay by hand.
spirit of helping one another voluntarily, especially
during harvesting (nagbibi.qayan), Farmer A and his Farmer C divided his farm into 3 or 4 blocks and
regular workers could not ignore the temporary staggered planting time to spread his labor use
workers' proposal to help. (Fig. 5). He stopped weed control under the agui-

agui arran6ment 2 years ago for some of the reasons
lousehold I threshed an average 188 kg/plot for the cited by Farmer A. He weeded all the field himself
first crop. By the third crop this had decreased to with a push-type wooden rotary weeder. Planting
141 kg/plot because of the increase in number of time on each block was separated by about a week.
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About 60 hours/ha was required for weeding larm C. it was 752 hours/ha (Table 3). For Farm A, family

IRRI data show tiat under average conditions, and labor provided 23% of tie toihi labor inpul, a per-

here adeutate control of water is avaiiable, it manent hired laborer providqI 19Z, and other hired

takes 70 hours/ha to weed by rotary weeder (tile labor.rs provided 58. Compared with the other farms

rotary weeder functions effectively only in soft the proportion of famlLy Iabor and pemniL"ent hired

mud) . Other farming activities on Farm C were labor was higher because Farmer A did land prepar"-

carried out Using Conventional •chniques. Lion and seedLeds (Appendix Table 1-1). Farmer 1U

depended on hired and contract labor for 86% of his

total input. On Farm C hired lbor provided 70%'

Labor avzoca~ion ald imputed *inily labo, !00t of tle total.

'Fhip. case study farmers kept records of tir acti- According-to tihe-laborinput- obta ined from, the -da iy.i-..

vities but their records of labor were not completed records kept o.n 30-40 sample farms at Camarines Sur .

accurately because of their unfamiliarity with such province by the IRRI Agricultural Lonomics Depart-

,roecedures. As an alternative, farm practices on ment average labor input was 762 hours/ha during the

the three farms were observed daily by the senior 1975 wet season, and 859 hours/ha during the 1976 dry

author during June through September 1978. Actual season.

* working time was recorded. 1
These data indicate that labor input per hectare per

Labor input on a per hectare basis was 1,028 hours/ season on Farms B and C were almost the same as the

* ha on Farm A and 879 hours/ha on Farm C. On Farm B average for the area. Farm A's were slightly higher

Table 4. Participation in harvesting practices and amount harvested on Farm A by laboring households,

Octol'or 1977-September 1978.

Jousehold First crop_ Second crop Third crop Total

(no.) (kg) (no.) (kg) (no.) (kg) (kg)

1 6 1,128 II 2,145 11 1,553 4,826

2 6 886 6 527 6 564 1,977

3 5 934 10 1,591 4 592 3,117

4 7 1,107 11 1,463 10 1,059. 3,629

5 4 341 5 698 1 63 1,102

6 4 588 1 788 3 459 ],835

7 7 736 9 1,294 7 695 2,725

8 0 0 0 0 5 278 278

9 0 0 0 0 0 0 0

10 5 637 0 0 0 0 637

11 5 396 5 365 5 432 1,247

12 0 0 3 319 2 135 454

13 1 89 11 1,086 11 973 2,148

14 0 0 11 882 4 504 1,590

15 0 0 4 231 9 1,105 1,336

16 0 0 10 849 10 1,009 1,858

17 0 0 1 88 5 394 482

18 0 0 3 196 0 0 196

19 1 50 6 430 2 118 598

20 0 0 1 74 0 0 74

21 "3 422 0 0 0 0 422

22 1 113 0 0 0 0 113

23 4 376 4 278 5 447 1,101

24 1 122 2 94 2 120 336

25 0 0 0 0 3 230 230

26 0 0 0 0 4 294 294

27 0 0 1 36 6 315 351

28 0 0 3 194 0 0 194

29 0 0 1 68 4 232 300

30 0 0 0 0 1 69 69

31 0 0 0 0 1 124 124

32 0 0 1 66 5 621 687

Total - 1 2 ,6 8 6a - 13,762 - 12,385 38,833

a Includes missing data for each househid's harvest from Block 11. Total amount of rice threshed at plot nos.

8 to 11 in Block 11 were: 1,06q kg, 1,254 kg, 1,165 kg, and 1,273 kg, respectively.
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b., ~ ( .( ........ . . . . . .

Lateral canal

Fig. 4. Shape and area of each plot ,,, 'rm B (1.0 ha). L,,ttpr.m indicate

assignments to various worker houlseholdsi under P-t ,ilractso

Table 5. Rice harvested and pamyment received by participants in the agui-agIui harvesting arrangement on Farm B.

Workdays Palay larvesters' Thresher Net share
Family per harvested share rental to harvesters

family (kg) (kg) (kg) (kg)

i/fll(?P ago. la itz[ at''nqrn ef- zl t

a 4 470 59 10 49
b 1 125 16 b 16
c 6 966 121 21 100
d 3 405 51 9 42
e 5 523 65 11 54
f 3 490 61 11 50
g 2 622 78 14 64
h 1 400 50 9 41

Temnporaryj harwc's ters,

i 3 301 38 7 31
A 1 182 23 4 19
k 1 120 15 3 12
m 1 93 12 2 10

Farmer's fanily

B 3 345 43 8 35

Total 34 5042 632 109 523

aThe entire harvest was completed in 2 days. bThreshing was by hand.
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Fig. 5. Shape and area of each plot on Farm C (1,0 ha).

(Table 3). In the IRRI experimental continuous input equivalent to 78 kg/ha on the first crop, 110

rice system, labor input was 152 days/ha per crop kg/ha on the second, and 94 kg/ha on the third. The

on the 250- 2 trial and 132 days/ha per crop on the basal fertilizer was usually applied I day before

1,000,- 2 triol (Morooka ec al Iq79). Compared with transplanLiLng; urea was applied 20 days after trans-

those trials, the labor input on Farm A was slightly planting (first topdressing), and 6 to 7 days before

[lower, perhaps because of dependence on hired labor, panic]e initiation (second topdressing). Farmer A

plot size, and technology used. varied the amount of fertilizer by plot depending on

crop conditions (Table 7).

Imputed family labor costs are summarized in Table

h. The standard wage rates used for imputing labor Farmer B did not know exactly how much fertilizer

costs were obtained by interviewing regular workers 
should be appli ed. Also, he could not afford to buy

on Farm A. The wage rate varied depending on the commercial fertilizer whenever he thought he needed

t it. During the period he was observed, Farmer B

practice. applied 37 kg N/ha on his first crop, 59 kg/ha on the

second, and 81 kg/ha on the third lIe had to apply

more fertilizer to the Second and third crops because
it often rained hard just after application. As a

result, his third crop yields increased and he

Capital utilization by the three farmers are detailed learned that fertilizer increased yields.

in TabLes 7-1l.
Farmer C maintained the application of nitrogen at

60-75 kg/ha throughout the year based on his own

v .(I at 'ol idea. These rates were almost the same as the cal-
culated optimum levels of nitrogen.

luriun tho ,,servation period, Farmer A broadcast

and iicorport,,d 14-14-14 at the rate of 186 kg/ha Farmer A applied a relatively high level of fertil-

to his first crop and 194 kr/ha to his third crop. izer to his farm compared with his neighhors. To

No basal fort ilizt r was applied to the second crop. determine the fertilizer application level on other

Urea was applied as 2 topdressings giving a nitrogen farms in the village, 11 rice farmers working as
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regular libotrers ol Farm A were interviewed. The highest jield among them was 4.8 Oha and th, Iowest

equivalent of (0 kg N/h w;s usud on 6 farms. The was 0.9 t/ha. Yie ld av-erage-, for the It farms was

other five larmers did nlot use inlV fertilize r. The about 2.t) t/ha turi lg lti season.

Table h. Imputed failli i. and permanent hired ilbor cost per hec tare per crop on three rice farms.

Farm A Farm B Farm C

Prac I ices i)a i ly Fam I y Hi rmane, n t fami ly fami l y
raet V labor il red labor labor labor

land p reuplrat i on
Plowing and harrowing 12 45.0 - -

IetV eU maki( 1ng a lt :11ai i ltt'lIC 8 - 12.5 4.0 -
S -dt / ' .... t 'l .l ration 8 1.1 37.4 1.5 1.5

Transp nL t i 6 - - -

Appl icttion of fertilizer 8 5.9 11.8 3.0 10.2
Insect control 8 3.4 6.8 2.0 7.7

Weed control 6 0.8 4.3 - 45.3
Irrigation 6 14.1 56.5 16.3 39.9

Q t L i n g 1 3 - ...

lh resh ing 10 47.3 - -

-laul ing and drying 6 35.6 - 11.6 28.7
,isc., I laneous 5 65.5 29.0 37.8 56.7

To ta I 218.7 158.3 76.2 190.0

[aihle' 7. Fertilizer applicat ion and costs on three case study farms.

Ist____ 2d 3d crop

Farm 14-14-14 45-0- 0 14-14-14 45-0-0 14-14-1.4 45-0-0

and Amnoount Cos t Amount Cost ,\meunt Cost Amount Cost Amount Cost Amount Cost
Jlu lt ()____(Y) (kj (k) (kg) (1) (g(l) (kg) (P) (kg) (P)

1 50 72 38 66 - - 64 111 56 81 38 66

2 50 72 35 61 - - 65 113 50 72 34 59

3 44 63 33 57 - - 61. 106 50 72 37 64

4 50 72 38 66 - - 70 122 56 81 27 47

5 32 46 17 30 - - 42 73 34 49 17 30

(i 32 46 16 28 - - 49 85 33 48 17 30

7 30 43 15 26 - - 47 82 - - 32 56

8 50 72 26 45 - - 52 90 50 72 50 87

9 52 75 26 45 - - 60 104 50 72 58 101

10 44 63 22 38 - - 63 110 44 63 22 38

11 30 43 22 38 - - 37 64 61 88 38 66

Total 464 667 288 500 - 610 1060 484 698 370 644

Per ha 186 267 115 200 - 244 424 194 279 148 258

Per ha 100 144 50 87 100 144 100 174 250 360 100 174

RWM~ C b

L 10 14 20 35 40 58 20 35 100 152 50 87

2 60 86 38 66 60 86 30 52

3 50 72 25 44 50 72 25 44 50 76 25 44

4 40 58 25 44 50 72 25 44 50 76 25 44

Per ha 160 230 108 189 200 288 100 175 200 304 100 175

aBased or prices as of 1977 in Camarines Sur. Used nitric phosphate (16-20-0).
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*'Thble 8. A'ntouts of insecticide applied and costs on three rice farms.

Price/bag lst crop 2d crop __ 3d crop
Farm Chemica Is o r Amount Cos t Amount Cos t Amount Cos t

... ...... bot1le () (J or bottle) (_) (a or bottle) (0) (bag or bottle) ( )

Fann A Herbicides
Machete 113/25 kg 226* 1 113
2,4-D 68/25 kg 1.7 114 2.5 174

Insec tic ide,;
Niram 26/473 ml 10 260 10.5 279
Furadan 113/16.7 kg 3 339 2 226
(,usathion 28/473 ml 1.2 34 4.5 126

Total 825 540 526
P/ha 330 216 209

Farm B Insecticide
Gusatliv 28/473 ml 2 56 2 56 2 56

Farm C Insecticides
Niram 26/473 ml 2 52 2 52
Furadan 113/16.7 kg 1 113 1 113
Cusatl ion 28/473 ml 2 56 1 28 2.5 70

Totai 221 80 183

Cost figures are rounded to nearest whole number.

lable .4 Operation hours of thresher and amount of carried out weeding when there waa time aiLor trans-
rain tLhroshed by each worker on two plots at Farm A. planting. His expenditure on 2 kinds of herbicides

was P628/2.5 ha or P250/ha a year (Table 8).

Plot Plot 3
Area 2,500 m2  2,400 m- Several insecticides were sprayed and broadcasted on
HIvest ing date 25 June 1978 3 ,July 1978 Farm A, where the amount of insecticides and timing
Weather Fine Cloudy and rainy of application were varied carefully according to

Minutes Grain Worker inutes Grain .orker s\'mptomE on the rice leaves. Farmer B applied the
(kg) - - ) same insecticide every seasnn. At Farm A insects

damaged relntively few plots, which indicates that
6 72 2 6 58 19 it is possible for rice farmers to minimize risk or

12 181 1 7 71 26 damage caused by insects and diseases even while
8 122 J7 5 48 27 adopting the continuous rice production system.
8 86 4 6 55 7
7 85 8 6 59 4 The main cause of crop damage on all farms was rats.
7 86 13 5 43 15 They lived inside dikes ind on coconut land adja-

10 174 7 5 40 25 cent to the farms. The farmers stopped using rat
5 69 30 11 193 2 bait after compound 1080 (Na-monoflour acetate) wa-
4 57 25 3 40 29 prohibited. They believed others had no effect.
3 55 29 2 36 8 Farmer A sometimes sprayed insecticides mixed with
3 40 11 10 158 1 machine oil on the dikes surrounding his plots to
5 60 19 10 157 11 kill the rats through their habit of licking their

15 200 15 10 135 16 body after eating.
8 111 13

Total 93 1287 94 1204 Machine use
Kg/hour 830 768
Av 799 kg/hour When workers used the traditional thresher (hwnpasan)

farmers were always late in threshing, winnowing, and
hauling of grain. Farmer A bought a 7-hp thresher,
which markedly increased the speed of threshing. The
machine threshed the rice harvested from plots 2 and

.' 'an! inaect cntrol 3 in I day each. Detailed data were gathered on the
operation (Table 9).

Farmer A usually applied herbicides within 1 week
after transplanting. He also used water to control Thirteen families participated in harvesting of plot
weeds. In addition, several of his regular workers 2. After harvesting each family hauled the grain
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taible 10. Fuel consumption per hectare by farm machinery used at Farm A.

Hours of Gasol ine Gasoline Cost of fu0 l
Stern opera t ion used pr ice consumption

(hours/ha) (Ii ters/hiour) (IV/iter) Y/hej p I/ha pery r

1, Power t iller 
Plowing 16.9 3 1.6 81.12 243.36

Harrowing .......... 10.1 .. . 3 1,6 48.48 145.44

[it. Th resher

Threshing for
ISL crop 6.3' 3 1.6 30.24 93.12
2d crop 6.9 3 1.6 33.12
3d crop 6.2 3 1.6 29.76

To ta1 481.92

P lowing and harrowing usually use two workers. tHence, working hours of a power tiller is half the labor hours.
In addition, the actual working hours of the power tiller was estimated at 90% of the stated time for calcu-

lating fuel consumption, bcasoline price at the 1977 level. (The thresher at Farm A threshed about 800 kg/
hour. Operating hours of the thresher was derived by dividing the yield per hectare by that value.

Table It. Annual costs of farm machinery and equipment on farms A, B, and C.

Item Purchase Repair and Years Depre- Repair + Interest
price maintenancea of b ciation depreciation at 12%
() (ii) lifeb (t) (P) (I

Mach inery
Power tiller 3800 190 5 760 950 456

Thresher 3000 150 5 600 750 360
Eq u i pme n t

Sprayers (2) 1000 3 333 333

Shovels (2) 70 2 35 35
Buckets (3) 45 45
Othersc 140 140

Total 2253

Falten P
Equipment

Sprayer 350 3 117 117
Shovels (2) 70 2 35 35
Harrows (2) 110 2 55 55
Plow 30 2 15 15
Othersd 50 50

Total 272

Farn C
Equipment

Rotary weeder 40 2 20 20
Shovel 35 2 18 18
Bucket 40 40
O thersd 80 80

Total 158

Estimated at 5% of the value of machinery. bStraight-line depreciation based on 5 years for machinery, 3

years for sprayer, and 2 years for rotary weeder. (Pallet for seedbod making, knife for weeding at dike,

knife for harvesting, bamboo basket for winnowing, ete, and so on. dNumber of tools lesser than for Farm A.
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from tie plot to tie threshing floor where it was At aii IRRI experimeniit, total. production of the 250-m 2

piled separately. The machi inc threshed the 1 ,287 continuous rice production triaL was 23.6 t/ha per

kg harvested from plot 2 in 93 minutes of actual. year. This would have equaled 17.7 t/ha if the land

machiine time -- about U30 kg/hon r. Woather slowed had been used only 3 times a year -- slightly higher

hllrvesting andn threshing of pl ot 3, t,,which was lar- than tihe 15.6 t/ha yield of Farmer A.

vested a week at tor liarves t of plot 2., to 768 kg/
hour" . Thse yields on three farms compare favorably with

yields of conventional systems, but ate not spectac-

ular. For exanple, according to a Camarines Stir

!w ,* o, W; ,tq t.ZO 9 .;'€ ' robi.Z, a survey conducted by the IRRI Agricultural Economics

lDepa rtme ilt- duoring- the -- 9 7 7 -cro p sea son -- thIte -a vora ge~ ---

The cost of fuel for the power tiller oii harmn A was yield of 59 rice farmers was 3.6 t/ha during the dry

ost imated at 181/ha for plowing and 1049/ha for liar- season and that of 66 farmers was 2.8 t/ha during

rowing (Table 10). 1a rmer A rented his tiller to the wet season. Assuming that all were,-tdoubl e

otlir farmers when ho was not using it at I.0 per cropping, the average yield per year would be 6.4

hour for machine and opera tor. ine example was ob- t/ha, half that of Farmer C, and 40 that of Farmer A.

sierved by the senior author. It took 31 labor hours

for Farmer A's son and another hired laborer to com- Significant disease and insect damage was not oh-

plet plowing for the third crop of I ha on Farm B. served on the three farms, hut sonic damage was

Farmer B paid 1P155 to Farmer A as rental charges caused by rats. There was also sonic loss from shat-

for L5.5 hour, of tiller work. Farmer A paid P23 tering of the rice. The farmers had no effective

to the hired laborer, leaving a balance of P132. means of protecting rice from those problems. Damage

The time requirement for plowing depended on the by stem borers was controlled by insecticides. I.n

land and wather conditions. November 1977 and August 1978, strong typhoons lift

the area. As a result, Farmer Is had to replant rice

Harrowing and leveling for the third crop on Farm B in certain plots for the first crop and advance the

were done Iy -4 hired laborers witlh 4 water buffalo harvestling time of his third crop. Farmers A and B

2 days before transplanting. Total time require- had damage in some plots but not in others. Typhoon

ment was 20 hours -- 4 hours for harrowing and 16 dama-e di'fered depending on tie growth stage of the

for leveling. The operation was dune from 0645 to cr p. Thus, the staggered system had the advantage

1200 hours. Farmer hB paid each hired laborer P15 of minimizing damage caused by typhoons.

for his half-day work.

As previously eXpIa i ned, it was poss ilble to thrush ECONOMIC EVALUATION OF 1TIE SYSTIMS

about 800 kg gralin/houLr. tlperating hours of the
macihine per hectarie was derived by dividing the Yield Farmer A had all annual land amortization payment of

per hoctare by 8(1(). The cost of fieI Consumption was P2,500 (Vl,000/ha) for 15 years at 6% interest. This

thus esti mated at 1093/ha per Year. land value had been determined by assuming that amor-

tizing owners could produce about 5.5 t/ha, per year

Based on Vl /kg grain, Farmer B paid Farmer A t109 as even though normal harvests for 3 years preceding

rental for the threshling machine for the third crop. land reform had been 1.5 t/ha during the wet season

Cost. of fuel for threshing 4,917 kg was f30 and tht and 1.6 t/ha during tile dry season. With those

remaining (1479) was earned by the 2 operators and as yields, the legal leasehold rental was 375 kg/ha

a return to the machine. 'lotal time for threshing during tile wet season and 400 kg/ha during the dIry

was 55.2 hours/ha. Imputed valne of labor for the 2 season or 775 kg/yr (V775 at P1/kg). Thus, land had

operators was estimated at 46. Therefore, about F33 an exorbitant cost compared with the normal harvest

was the return to the thresher, at the time land reform was initiated. lowever,

with land reform as a turning point, the three

The costs of canital items on tie three farms are farmers made efforts to increase their land produc-

summarized in abile 11. Straight line depreciation, tivity thereby making the rental tolerable.

a constant proportion of original cost for repairs,
and a return to capital of 12%/year were assumed on Coot and returm analy. ',,
Farm A.

At the prevailing price of Pl/kg of grain, Farmer A"

had gross returns of P15,553/ha from rice production

RICE YIELDS ON TIlE TIIRE' FARMS (Table 12). In addition, he received about P884 as

thresher rental from hired laborers who harvested on

Threshed rice was measured on a scale operated by his farm. Oil consumption, maintenance, and'labor

the office of thi farmers' association. Moisture cost for operating the thresher were not separated

content of the grain was not considered in the yield from other production costs because they are diffi-

survey. In generaL, I kg of grain just after thresh- cult to itemize. Therefore, thresher rental income

ing had a value of P1 in cash. was included in the cost and returns analysis.

Farmer A produced about 30 t on 2.5 ha or 15.6 t/ha The results indicate that Farm A's net farm income

per year. Farmer B produced 10.2 t/ha per year. was more than P7,000/ha per year, including a return

Farmer C produced 13.9 t/ha during tile period cover- of P660 for imputed family labor. Return to capital

ing 3 crops o Farm A, but on a yearly basis, it was and management (imputed labor cost subtracted from

estimated at 11.6 t/fla. farm income) was P6,689/ha per year.
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'able 12. Cost and re turn analysis of rice production (P/yuar) on tliree study farms.

Fit rm A Fa rm1 Farm C
-5 ha l'er Iha (per ha) (por ha)

lr'odtutiol (kgtlr) 38,833 15,553 1.0,190 1 ,558

Thresher rental" 844 338 0 0

Gross returns (/l/ha per yr) 39,727 15/891 10,190 11,558

ed 534 214 210 181

Fertil izer 3,569 1,428 1,083 1,122

llerbi t ides 628 251 0 0

Insetic idc; 1,263 505 168 393

Foel, oil 1,205 482 0 0

Hli red labor 8,287b 3,315 2,398 2,841

I rr iga t ion 1,125 450 450 375

G ros-4s margin 23,116 9,246 5,881 6,646

land ,*ost 2,500 I,00() - ,I , 00 1 , OOo

Capital costW 2,253 901 ' 272 158

Not farm income 18,363 7,345 4,609 5,488
1 imputed value of family labor 1,640 656 229 475

Retu rn top capi tal and management 16,723 6,689 4,380 5,013

Imputed return to capital (12Z) 816 326 0 0

Return to fan iily labor and managoment 17,547 7,019 4,609 5,488

Days of family labor 234 94 40 82

Family labor return (P/workday) 75 75 115 67

Shares (M)
Net farm iuncomne Is 7 ol gross reLurn 46 46 45 47

Value oaddod as Z of gross return 79 79 81 82

Share of labor in value added 32 32 32 35

Shlre of land in value added 8 8 12 II

Res idutal sh re in value added 60 60 56 54

SidntaMs to workers harvesting on the same farm. Fuel inIuded in costs listed below. a Includes I,187 for

one permanent hirod laborer. 'Depreciation plus repairs.

Value added from the rice production system, calcu- his family worked on his farm about 82 days a year.

lated by subtracting current intermediate inputs Therefore, farm income per day worked was P67.

(seeds, fertilizer, chemicals, irrigation, fuel, and

oil) from output value, was 79Z of total output The ratio of net farm income to total returns varied

value. Results of a survey in Laguna province for from 46 to 482 on the 3 farms; the ratio of net farm

I975-76 crop year showed an average value added for income to value added varied from 53 to 56Z. Accord-

a small sample of rice farmers of 84% (lnyami et al ing to our estimates farm income as a percent of

1978). These results indicate that the ratio of total return and as a percent of value added ranged

current inputs to total returns was almost the same from 20 to 40% for Laguna farmers (Morooka et al

0n Farm. A as with conventional production systems, 1979). Compared with those, results the ratios on

although Farmer A cultivated rice three times a our three case study farms were higher.

year under the continuous rice production system.

Return to family labor and capi tal made up 44% of The results of the factor share analysis show that

total. returns and 56% total value added. the share of management and capital (i.e., the
residual) was high whereas the share of land was

Farmer B obtained a farm income of 14,600/ha per low. This was because land rent became relatively

year. lIe contributed only 40 days of family labor/ small when the intensity of land use increased. The

year to his farm. Therefore, farm income per day share of labor was about one-third of the output on

worked was about 0115, whereas for Farm A it was these farms.

estimated at 075 because family members worked about

94 days a year. Family labor productivity on Farm B,

therefore, was 1.5 times that on Farm A, but net farm Stability of job opportuniti for hired labore,,

income per hectare was 1.5 times more on Farm A than
onFarmer 

A id about 2,800/ha for hired laborers in

addition to Pt475/ha for a permanent hired laborer
during the year (Table 13). Farmer 1 paid about

Not farm income of Farm C was 115,500. Farmer C grew P2,400 and Farmer C P2,800. Farm A thus generated

2.5 crops/year. but his farm income was higher than the highest productive employment opportunities of

Farmer B's beclihse of higher yields. Farmer C and the 3 farms -- about P3,200 of labor income/ha per
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Tabl 13. lired labor costs by operation on three transplanting and harvesting practices. The weekly

farms, planting and harvesting under this system provided
a stable job opportunity for hired laborers. Laborers
could receive wages for transplanting and shares for

peratioired labor costs (l/h per 'ear) harvestirg almost every week, whereas work opportuni-
Opraion ty o Farm was not acs regular.

Farm A Farm 11 Farm C

Land preparation 258 585 857 To those concerned with tihe problems of man-land

r'ransplanting 637 540 539 relationships , available data and inferences fron
Weeding - - - these data i, ujeate that the critical issue is that
--.loarvesting , 1946 1273 1445 .f rm e- ctltivator vs farm laborers., The problem _ _

is whether or not there will. be adequate crop lan V

Paid-out cost of to provide enough productive work for all laborers.

operator to hired increases in the rural labor force would increase

laborers 2841 2398 2841 competition in establishing a right Lo cultivate or

Threshing cost of to work as hired laborers On tie limiLed land area.
hired laborers 338 213 253

Real income of hired InLensification or diversification, or both, are
laborers 2503 2185 2588 effect ive means of enlarging farm business fron tie

limited available farm land. However, there are
many variations on how to intensify rice farming
even in a pure rice farm.

year. Farm B generated P2,600/ha per year and Farm 'The incomes of the three case study rice farmers

C, Y3,100/ha per year. Thus, both the intensity of generally increased as a result of tile changes that

land use and the intensity of complementary inputs have taken place in rice production where there is

affect the amount of labor that can be productively assured irrigation water. There have, however, been

employed. important differences in both the Choice of inputs
by farmers, yields, and profits. Farmer A is in the

lHarvesting and thresiing represent a major employment forefront in tile use of modern technology and sys-

opportunity for landless workers and for small farm- tematic cultivation method, lie cultivated rice on

ers whose income from farming are insufficient to a relatively large area, used farm machines, and

meet their subsistence needs. Therefore, the choice received the highest surplus. The surplus could

of technology and contractual arrangement with re- have been further increased with increases in tile

spect to the use of labor and capital for rice har- productivity of land through improvement of the irri-

vesting and threshing are critical determinants of galln system and tIme use of agricultural technology

the inlkomu and the well-being of tIme rural poor.
Farmer A paid his hired labore-s about Vl,950/year
in kind, Farmer B 1,300, and Farmer C 1,450. How-
ever, hired laborers pid rental charges for a thresh- Table 14. Costs of harvesting and threshing 'for
ing machine out o the _r shares. Net harvesting lifferent systems.
shares were F1,600 fqt 'Farm A, Fl,l00 for' Farm B, and
l1,200 for Farm C. Pred labor costs varied with
productivity on each 'farm. Also, cost for weeding
was incorporated with the harvesting share on Farm B. Item Farm A Farm iB Farm C

The agui-ajui system has the advantage for farmer
employers of reducing hired wage rates without in- Yields (kg) 15,553 10,190 11,558
valving social frictions and of promoting favorable
patron-client relation with workers. It is thus a Labor requirements
standing paradox that hired laborers both want and 1. Weeding - 39 -
do not want the ajui-agui system. They want the 2. Harvesting 97 66 70
a,-'i-agui rights to an exclusive area for harvest- 3. 1 + 2 97 105 70
ing -- as a form of security in the face of increas- 4. Threshing 21 21. 18
ing competition from other workers -- but they do 5. 1 + 2 + 4 1.18 126 88
not want to do the weeding free. For example,
earnings of harvesters on Farms A and C were Y17/ Labor costs

work day but workers on Farm B under the agui-agzui 6. Harvesters' share 1,608 1,060 1,192
system earned Pl0/workday for weeding and harvesting . 7. Threshers' share 338 213 253

(Table 14). 8. 6 + 7 1,946 1,273 1,445

No significant differences in total hired labor costs Wages per day worked

were observed among the three planting methods be- Harvesters

cause transplanting cost was fixed at about P6/day 6/2 17 17 17
and the sharing arrangement for harvesting was fixed 6/3 17 10 17

at 1/8. However, many hired laborers showed a pre- Threshers

ference for the continuous rice production system on 7/4 17 10 14

Farm A with its labor arrangement, which combined
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to grow four crops a year. Production on Farm B day of the year. Hence income and production are
faced the risk of climatic variation, which could maximized. Farmer A planted IR36 three times a yvir
reduce or eliminate profit from the new technology, on 2.5 ha of paddy with 11 plots and produced about
Farmer C tended to fall between other farms in terms 18 t/ha earning P7,000 of farm income per hectare.
of yield and input levels and income. The results
of this comparative study of three far$s using tech- On the other hand, we note several disadvantages.
nology that is more labor-absorbing as well as land-
or capital-saving than the usual Philippine practices 1. t is hard for farmers without appropriate
can be stated as: facilities to control a year-round water supply.

a intensive rice production, as in Farm A, brought 2. Continuous use of' insecticides may bring about
about an.absolute.increase .in production, per pest resurgences orpest.resistance to. insecticides
hectare per year and an increase in absolute quicker than in other less intensive systems.
labor income per hectare per year;

3, The small plot size leads to greater labor
* intensive rice production also insured a more A ntensity per hectare. Also, small plot size may

stable employment opportunity for hired laborers limit or decrease job opportunity for hired laborers
throughout the year; because it will be easier to manage it by family

members or a few hired laborers.
9 the factor shares of labor on the three farms

were relatively similar (30-34%); the operators 4. A high level and intensity of management is
residuals for Farmers A, B, and C were 49-51% required.
of the total value added, regardless of the
degree of intensification; and

a the factor shares in value added of hired labor
were 22-29% and that of land were 8-12%. REFERENCES CITED

SUMMARY AND CONCLUSION Hayami, Y., P. Flores-Moya, L. Maligalig-Bambo, and
M. Kikuchi. 1978. Anatomy of peasant 'economy.
International Rice Research Institute, Los Ba~os,

We make five observations on advantages of the system Philippines. R R-L

adopted by Farmer A.

I. 'he labor-intensive continuous rice production Kikuchi, M. 1978. Institutional changes in rural
y. mThsrac-tnical fotindiiduous fam pdin Philippines - a case study of a rice village in

system is practical for the individual farm in a Laguna. Q. J. Agric. Econ. (Nogyo Sogo Kenkyu)
well-irrigated area. 32(3). National. Research Institute of Agricul-

tural Economics.
2. A farmer can disperse seasonal labor peaks into
constant year-round labor use that generates employ- Ledesma, A. J. 1978. Rice farmers and landless
ment opportunity throughout the year. For example, rural workers: perspectives from the household
on Farm A, about 24% of the total labor input/ha level. Agric. Econ. Dep. Pap. 78-19. Interna-
was by family members and the rest was performed by tional Rice Research Institute, Los Bafios,

-;hired laborers. To maintain appropriate numbers of Philippines.
hired laborers during transplanting and harvesting,
he established a labor arrangement. This refers to Morooka, Y., R. W. Herdt, and L. D. flaws. 1979.
the arrangement !:y!lich regular participants for An analysis of the labor intensive continuous

transplanting practice can have the right to join rice production system at IRRI. IRRI Res. Pap.

in harvesting and threshing, and to receive one- Sero 9.

eighth of the harvester's share in kind. Hired

laborers had constant work throughout the year. Ranit, L. D., and J. D. Drilon. 1977. Lorenzo P.
Farmer A's production system, with its relatively Jose rice farm - a computerized Japanese type
high and constant yields, is becoming popular among rice farming enterprise. Teaching Res. Forum
hired laborers. The weekly staggering methods also 7. The Agricultural Development Council, New
favored hired laborers who could space their work York.
among different parcels.

3. Farmers may be able to minimize risk of diseases
and insect attack or damage caused by typhoons be-
cause the stage of crop growth is different in each
plot.

4. The continuous flow of cash from weekly sales
will permit the farmer to finance the farm operation
himself and eliminate the need for credit.

5. Turnaround time on small plots can be reduced to
a day, making it possible to use all the land every
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Append is Tibl 1- . libor }spat (he. I/ha) lv Viper-it o , bc Iai "f and P. n m l , v lbo r bnr n . t , mi jr. ne ti Spto, ner 178.

I~ln AFarm I Fat .... ... ....

1-p-ra en " liI Y Prm v I V tlii red C nt rart r,,t a Famiy Ifi red Tot a

labor hired labor Iber - labor l1.bor la|r'r labor

l.and preparatno.L

Plowing and harrowing
by power tiller 30.0 -30.0 604.3 34.9 1 3.9 - 51.8 51.8

.eveling by carabao - - f., 6.4 16. - lo. - 12.9 12.9

Levee making - 12.5 5.3 17.8 4.0 - - 4.0 - 15.5 15.5

Seed/Seedbed preparation 1.1 37.- 12.2 5e.7 1.5 34.5 - 36.0 1.5 41.9 43.4

, Transplanting - - 283.1 283.1 - 238.0 - 234 . - 253.0 253.0

FertiliZing 5.9 11 8 - 17.7 3.0 - 3. I.2 - 10.2

Insect eontrol 3.4 6.8 - I0.2 2.0 - - 2.1 7.7 - 7.7

W.c ontrol 1 .7 15,0- - 105.0 I05,0 60.4 - 60.4

Irrigating 18.8h 75.l - 9'4. 1 21.7 - - . 2 . 2 - . 53.2

Harvesting h6.3 - 230.9 297.2 15.5 215.5 - 2'1.0 38.2 243.0 281.2

M )iscel laneous 104.0 46.0 - 150.0 b0.0 - - 60,0 911.0 - 90.0

Totl 230.5 195.5 582.. 1008.9 107.7 538.9 105.0 751.6 261.2 618.1 879.3

% 23 19 58 lol I4 72 14 101) 30 70 100

Appendix Table 1-2. Labor input (hours/ha per crop) by
operation on three farms.

Activities Farm A Farm B Farm C

A. land preparation
1. Flowing 37.5 30.9 34.5
2. Harrowing 22.5 4.0 17.3
3. Levee making/

maintenance 17.8 4.0 15.5
4*. lvclin 6.4 16.0 12.9

Total 84.2 54.9 80.2

S. Seeiieedbed ireparatimia
I. Soaking and

incubating 1.1 1.5 1.5
2. C onitractine seedbed 6.2 5.0 4.3
3." Sowing sid 2.8 1.7) 3.5
4. Pulling sedling,. 40.6 28.5 34.1

Total 50.7 36.0 43.4

C. Application of
fertilizer.

I. Basal 8.8 1.0 5.7
2. Topdressing 7.9 2.0 4.5

Total 17.7 3.0 10.2

11. Weed control
1 . Herbicides 3.2
2. land weeding 18.5 105.0
3. Rotary weeding 60.4

Total 21.7 105.0 60.4

E. Insect control
1. Insecticides 10.2 2.0 7.1

Total 10.2 2,0 7.7

t. Planting
1. Transplanting 283.1 238.0 253.0

Total 283,1 238.0 253.0

G. Irrigation
1. Watering/Draining 94.1 21.7 53.2

Total 94.1 21.7 53.2

If. Iarvesting
1. Cutting 102.1 91.3 138.7
2. laul ing 70.9 50.3 15.2

J. Threshing 56.7 55.2 57.0
4. Winnowing 38.4 13.4 32.8
5. Packing/Drying 38.5 14.9 36.2
6. Weighting 8.9 5.9 2.0

Total 316.1 231.0 281.2

I. 4iacellaneous 150.0 60.0 90.0

J. Total (Labor hours) 1027.8 751.6 879.3
(Labor days) 129 94 110
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l - . . , , , ' .1 . ItI t i t m l i 1 l , 1h Y p l o t . F a r A . f i r t Acr p .

2.5 1.1

V;r +t ti :R + IR36
lhit 't?;'1978Sir1,I A 8"18 I , l 41 9/i 9/15 9/22

lr ,l 8"ttic. 7t l, -l1 -1'21 3I7 f/ 11 41113 1/25 9/30 10/8
ifrvo~t IIc, ' i I I/S 11.21 1 1.1 12/0 2/1 1 12/21 112

C'ur: tsltt 111111

It 20 I , 1 . 20 21 1 15 183 73
F- t t I i Ir Il l 111 It 2 ;,. : 117 121) 111 81 1117 407

,.8 17 51, 41 19 598 239

l o t I .*! ,I .' 5 I 7S 1 l 3I 2 2 7 22 2 18 8 1 35 2 17 5 8 70

.ind pr .t ilm .' 1 20 22 I. 1S 14 22 2 1 19 17 214 81
1 ran,pI.lut in)o Of, '.j :5 4. . 19 is 41) 3 7 4, 35 40,5 18,

Iliv eo t Ii h; 1 . Is, 17 17' I01. 8') 77 134 157 14(1 159 1587 ('35
6,1? tI .9' .1 , 211 '91 152 1..2 129 196 217 211) 211 22f,6 906

1+ti.ruiih e It 1' 12 1.i 11 1 ? 1 11 23 27 25 28 275, 11(

1', thr h,,id O b.) 1.1. 1.,8 71 174 Itl 831 ill 615 1019 125 4 1115 1273
P.,.:. driI (tcv,,n.) .71 10 27 .79 17 14 12 21 25 21 25 252 1111

RmI rk.

Appdixted Table 2-2. Dates of farming operations, costs of current inputs and hirel labor, and yields by plot, Farm A, second crop.

litem Block I Block I1
1 2 3 5 6 7 8 9 10 11

Area planted (ha) 2.5 1.0
Varieties IR36 1R36
DIre 1977-78

Sowing 10/28 11/4 I1/11 11/18 11/25 12/2 12/9 12/16 12123 12/30 1/6
Tra.splating 11/12 11/29 11/24 1213 12/10 12/17 12/24 12/31 1/7 1/14 1/21

larvesting 2/13 2/20 2/27 3/b J/13 3120 3/27 4/3 4/10 4/18 4/25

Costs (0)
Current input

Seed 15 14 I4 15 10 10 9 15 16 14 11 143 57

Fertilizer 111 113 106 122 73 85 82 90 104 110 64 1060 424
Insecticide 19 34 34 38 27 27 27 34 27 23 23 313 125
lerbicide 13 13 12 15 8 8 29 29 47 33 20 227 91

Subtotal 158 174 166 190 118 130 147 168 194 180 118 1743 697

Hired labor
i.and preparation 22 20 20 22 14 14 14 22 23 19 17 207 83
Transplanting 42 40 44 61 30 40 50 57 55 50 54 523 209
Weeding
Hiarvesti ng 137 149 170 192 131 103 116 179 189 180 181 1727 691
Subtotal 201 209 234 275 175 157 180 258 267 249 252 2457 983

Threshing cost 24 26 30 33 23 18 20 31 33 31 31 300 120

Yields
alay threshed (kg) 1094 1190 1358 1537 1050 827 926 1435 1515 1436 1448

Palay dried (cavans) 22 24 27 31 21 17 19 29 30 29 29 278 111

Remarks
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Appendix Table 2-3. Dates of faming operations, costs of current inputs and hired labor, and yields by plot, Farm A, third crop.

Iem Block I Block 11 , Total Av
1 2 3 4 6 7 a 9 10 11

Area planted (ha) 2.5 1.0
Varieties 1R36 Japonica 7041, 40, and 39 1R36
Date 1978

* Sowing 3/9 3/16 3/25 4/1 4/6 4/13 4/17 4/24 5/2 5/9 5/16
Transplanting 3/25 4/1 4/8 4/19 4/22 4/29 5/6 5/13 5/20 5/27 6/10
Harvesting 6/18 6/25 7/3 7/14 7/19 7/24 7/25 B/1 8/13 8/25 9/2

Costs (p)
Current input

Seed 23 18 18 20 13 12 16 24 27 17 20 206 83
Fertilizer 147 131 136 128 79 78 56 159 173 101 154 1342 537
Insecticide 10 10 - 16 52 34 34 46 59 44 47 352 141
Iherbicide 19 18 16 18 11 11 11 i 20 14 18 174 70

.... ....... .....S btota. ... ....... . 199 .. .. ..177 - -... . 170 .. . ....182 ..... .155 .... ..135 .......117 .. . .... 47 .... . .279 ,... .. .176-.... .239 ..... 2076 ......831-............ .... ..

IHired labor
Land preparation 25 21 21 24 15 14 14 22 26 19 22 223 89

Transplanting 55 53 54 56 42 45 51 72 70 47 58 605 242
Weeding
larvesting 138 161 151 171 128 119 73 134 135 191 148 1549 620
Subtotal 218 237 226 251 185 178 138 228 231 257 228 2377 951

Threoshing cost 24 28 26 30 22 21 13 23 24 33 26 270 108

Yields
Palay threshed (kg) 1104 1287 1204 1370 1023 952 583 1068 1081 1524 1185
Palay dried (cavans) 22 26 24 27 20 19 12 21 22 30 24 247 99

Remarks REIME TOYONISIIIKI TODOROKI-
WASE

Appendix Table 3. Dates of farming operations, costs of current inputs and hired labor, and yields by crop,

Farm B.

Item ist crop 2d crop 3d crop Total Av

Area (ha) I

Varieties IR36 IR36 IR36

Date 1977-78

Sowing 10/1 1/30 5/28

Transplanting 10/20 2/15 6/15
Harvesting 1/24 5/19 9/14

1/26 5/21 9/18

5/23

Costs (P)
Current input

Seeds 70 70 70 210 70

Fertilizers 231 318 534 1,083 361

Insecticides 56 56 56 168 56

Herbicides

Subtotal 357 444 660 1,461 487

Hired labor

Land preparationa 185 185 215 585 195

Transplantingb 180 168 192 540 180

Weeding
0  

- _ _

Harvesting 290 353 630 1,273 424

Subtotal 655 706 1,037 2,398 799

Threshing costs 46 58 109 213 71

Yields

Palay threshed(kg) 2,322 2,826 5,042 10,190 3,397

Palay dried (cavans) 46 57 101 204 68

Remarks

aPaid P10.00/hour for rental charge of power tiller (15.5 hours x P10.00) and P15.00/worker for leveling
practice with 4 carabaos. bpaid P6.00 with snacks to each worker. OUnder the agui-aui arrangement without
payment and snacks.
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Appendix Table 4. Dates of farming operations, costs of current inputs and hired labor, and yields by plot,

Farm C.

1st cro 2d crop 3d crop

tr_"2 3 4 1 2 3 4 1+2 3 4

Area planted (ha)
Var ie t ies
Date 1977

Sowiig 7/4 7/11 7/18 7/24 ii/1 11/10 11/14 11/19 4/25 4/30 5/6

Tran plant i ng 7/21 7/28 8/4 8/11 11/17 11/24 12/1 12/8 5/12 5/19 5/26

Ilarvest ing 10/19 10/22 10/27 11/2 3/9 3/15 3/20 3/25 8/7 8/10 8/21

Cu.;t s (t )

Current input
Seed 20 26 20 18 14 20 15 14 38 15 15

Fertilizer 49 152 116 102 93 138 116 116 239 120 120

ImSeCt i' Cide 49 53 52 67 23 17 15 25 81 44 58

thrh k i de - - - - - - - - - - -

Subtotal 118 231 188 187 130 175 146 155 358 179 193

IIired 1abhor
la-nd prepa ration 90 91 81 81 69 113 77 67 187 92 P

lrazisplamt ing 55 60 50 45 40 60 55 50 115 60 73

Weeding - - - - - - - - - - -

Ilarves t ing 127 192 158 145 1011 149 149 135 287 154 136

SUb to tl) 1 272 343 289 271 2.10 322 281 252 589 306 306

Th re;hilzig cost 22 33 28 25 18 26 26 24 50 17 24

i lilv threshed (kg) 1018 1532 1265 1158 810 1191 1194 1083 2298 1228 1088

Pal v dried (CaVanS) 20 31 25 23 16 24 24 22 46 25 22

Re'iii r kis
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