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A CASE STUDY OF THE 1

INTENSIFICATION OF RICE FARMING IN CAMARINES SUR, PHILIPPINES

ABSTRACT

Frustration with the failure to achieve national
development goals, caused by population growth rates
exceeding those of food production, promotes the idea
that agriculture in developing countries is static.
Close examination often shows exactly the opposite,
however. Population growth, technological change,
irrigation investments, and land reform are dynamic
introductions that have all but eliminated tradi-
tional ayriculture in the lowland rice areas of Asia.
Land reform encourages farmers to become more inten-
sive; modern technology and irrigation permit them

to grow rice year around. But the learning process
as farmers adapt to these changes takes time.

In the Philippines' Bicol region (the southern
extreme of Luzon), the traditional system of rice
cultivation called aliwalas involved little effort.
Rice was transplanted and harvested with little farm-
work activity between. After land reform and tech-
nological change, some farmers began to intensify
their production systems. This case study traces the
intensification process for one farmer who began with
the aliwalas system in the 1950s and was growing rice
continuously by the 1970s. He now employs about
twice as much labor as most conventional rice farmers
and generates an annual net income of more than
B7,000 (US$950)/ha.

1By Yoshinori Movrooka, 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 Bafios, Laguna, Philippines.
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A limited arca of land and a seasonal or year-round
surplus of labor are basic problems in many Asian
countries., Many economists suggest intensified use
of labor in farming to alleviate these problems.
Intensification offers an effective means of enlarg-
ing a farm business that has limited land resources.
However, the technology to fully utilize the avail-
able Land and labor resources that would inerease
total output per person and per unit of land, reduce
unit cost of production, and diversifyv income sources
is needed.

The eontinuous rice production system -- the rice
garden -- tested by TRRL is one method of intensi-
fving rice farming (Morooka ct al 1979). The system
offers several advantages:

e seasonal labor peaks are dispersed into constant
year-round labor use that gencrates employment
opportunities throughout the vear;

e risk of inscet attacks or typhoon damage 1is mini-
mized because rice in each plot is in a different
stage of growth; and

e the continuous flow of cash from weckly cales
allows the farmer to finance the farm operation
himself and etiminates the need for tinancing.

On the other hand, the continuous production system
has rather stringent requirements for successful
implementation,

e Control over a dependable vear-round water supply
is essential,

e Rice in all stages of growth in a small arca, and
the continued use of insecticides, may bring about
insect resistance to insecticides quicker than in
other less intensive systems,

® A high degree of management ability is needed.

Rice farmers may also face resistance from laborers
or neighbors if they try to modify their rice farming
to use the continuous system.

This report examines how one farmer settled the dif-
ficulties involved in adopting the system and the
management problems remaining on his farm. The case
study farmer with the continuous rice production
svstem is contrasted with two neighboring farmers
using less intensive systems,

The study area

The continuous rice production system can be used
only on farms with water supplied throughout the
year. Camarines Sur province, Bicol region, was

selected as the research area because it is charac-
terized by the absence of a definite dry season.
Rainfall is relatively abundant, typhoons often hit
the area, and there are many small-scale irrigation
dams. Farmers grow rice as well as corn, banana,
sugar cane, coconut, and other crops. The Ministry
of Asrarian Reform has sponsored intensive rice
farming projects with the objective of providing
year-round employment to about 30 cooperating farmers
in the province.

Selecetion of study fams

Three farmers in one village were selected for our
study. The village has a private gravity irrigation
system, which was mainly constructed by village
farmers. Water is available throughout the year, so
the timing of planting varies among farmers in the
village depending on the availability of labor, field
conditions, and farmers' preferences, This is fur-
ther complicated by usc of early- , medium- , and
late-maturing rice varietivs.

Furmers' systems of planting were classified as
#uijered planting, in which the planting date dif-
fers for each plot or block, and simultaneous plant-
ing in which a farmer's whole paddy area is planted
within a few days. The former is increasing in popu-
larity but the latter is still predominant among
Camarines Sur farmers. Three farmers in our study
village were sclected for the study, Farmers A and
C practiced staggered planting and Farmer B did
simultancous planting (Fig. 1). Characteristics of
the three farms are summarized in Table 1,

Farmer A was the only farmer in the village using the
continuous rice production system with weekly plant-
ing and harvesting. He had kept farm records on the
dates, amount of seeds, number of applications,
amounts of fertilizers and chemicals, expenses for
hired labor, and yield by crop season and by plot
since 1973. His records were relatively accurate,
but information on current inputs (seeds, fertilizers,
herbicides, and insecticides) was not complete and
had to be obtained by interview. His use of famiiy
labor and hired labor was not always clear so it also
was clarified.

Farm B is adjacent to Farm A. Farmer B's application
of current inputs was lower than Farmer A's and
almost all tasks were done by hired labor under tra-
ditional labor arrangements., Farmer B was typical

of many rice farmers in the village.

Farm C was a short distance from the other two farms.
Farming was difficult for him because the depth of
s0il differed among his 15 plots and 1 block was
easily flooded by heavy rains., To manage cach plot
carefully, Farmer C divided his farm into 4 blocks
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L1 separate plots.

of the total labor inputs are contributed by hired
labor,  Farmer A believed that the maximum use of
family labor, as on Jusce's Tarm, was not always prac-
tical. The second modification vas to leave the num-
her of plots unchanged.  The complicated crop sched-
ule that would result from segmenting the field into
many small plots worried him.

Farmer A aimed to stabilize vields per hectare rather
than maximize them. His vield goal was to achieve
4.5-5.3 t/ha per crop throughout the year.

IR3h was selected for the continuous rice production
svstem because it was popular among farmers as a
discase- and insect-resistant variety, It matures
110 dayvs after sowing or about 90 days after trans-
planting. Thirteen plots would be necessary for a

Agricuitural Cooperative Assoc

Rice mill -

Setting of Farm A, the continuous rice production farm, showing the

4=crop continuous production system with IR36 trans-—
planted weekly,

Farmer A considered the problems that might arisce
with the continuous cropping system, based on his
Yong experience. One of the most important problems
was how to maintain soil fertility, which he thought
might be reduced by continuous land utilization.
Therefore, he decided to cultivate rice 3 times a
year under a weekly transplanting and harvesting
system to fallow cach plot for about | month after
harvesting. According to his initial plan, each

plot was transplanted in a differvent week. Sceedlings
were raised by a semi-dapog method on a portion of a
recently harvesred plot, Land preparation (plowing
and harrowing) was done in the 3 weeks betwoen sowing
the scodbed and transplanting.
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Table 5. Rice harvested and pavment received by participants in the agui-aqul harvesting arrangement on Farm B,

Workdays Palay Harvesters' Thresher Net share
Family per harvested share rental to harvesters
family (kg) (kg) o (kg) (kg)
ihder agui-agui arrangement
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
Temporary harvesters
i 3 301 38 7 31
i 1 182 23 4 19
k 1 120 15 3 12
m 1 93 12 2 10
Farmer's family

B 3 345 43 8 35
Total 34 5042 632 109 523

“The entire harvest was completed in 2 days. bThreshing was by hand.
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(Table 3). In the IRRI experimental cont inuous

rice svstem, labor input was 152 days/ha per crop

on the 250-m2 trial and 132 days/ha per crop on the
l,()OO—m2 trial (Morooka ec al 1979). Compared with
those trials, the labor input on Farm A was slightly
lower, perhaps because of dependence on hired labor,
plot size, and technology uscd.

Imputed family labor costs are summarized in Table
6. The standard wage rates used for imputing labor
costs were obtained by interviewing regular workers
on Farm A. 'The wage rate varied depending on the
practice.

CAPITAL UTILIZATION

Capital utilization by the three farmers are detailed
in Tables 7-11.

BowriSnop g lisation

Durim, the observation period, Farmer A broadcast
and incorporated 1i=14-14 at the rate of 186 kg/ha
to his first crop and 194 kg/ha to his third crop.
Nvo basal fertilizer was applied to the sccond crop.
Urca was applied as 2 topdressings giving a nitrogen

input cquivalent to 78 kg/ha on the first crop, 110
kg/ha on the second, and 94 kg/ha on the third. The
basal fertilizer was usually applied 1 day before
transplanting; urca was applied 20 days after trans-
planting (first topdressing), and 6 to 7 days before
panicle initiation (second topdressing). TFarmer A
varied the amount of fertilizer by plot depending on
crop conditions (Table 7).

Farmer B did not know exactly how much fertilizer
should bhe applied. Also, he could not afford to buy
commercial fertilizer whenever he thought he needed
it. During the period he was observed, Farmer B
applied 37 kg N/ha on his first crop, 59 kg/ha on the
second, and 81 kg/ha on the third. He 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 vields increased and he
learned that fertilizer increased vields.

Farmer ¢ maintained the application of nitrogen at
60-75 kg/ha throughout the vear based on his own
idea. These rates were almost the same as the cal-
culated optimum Tevels of nitregen.

Farmer A applicd a relatively high level of fertil-
izer to his farm compared with his neighbors. To
determine the fertitizer application level on other
farms in the village, 11 rice farmers working as
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repular laborers on Farm A were interviewed.,  The highest vield amony them was 4.8 t/ha and the lowest
cquivalent of 60 ky N/ha was used on 6 farms,  The wis 0.9 t/ha.  Yield average for the 1 farms was
other five farmers did not use any fervilizer.  The about 2.9 t/ha during the season.

Table 6, Imputed familv and permanent hired labor cost per hectare per crop on three rice farms.

R 111 . ) Farm B Farm C
Practices Daily Family Purmanent family family
rate labor hived labor labor labor
e o ®) . () (») ®
Land preparation
Plowing and harrowing 12 45.0 - - -
Levee making and maintenance 8 - 12.5 4.0 -
Seed/seedhad preparation 8 1.1 37.4 1.5 1.5
Transplant ing 6 - - - -
Application of fertilizer 8 5.9 11.8 3.0 10.2
Insect control 8 3.4 6.8 2.0 7.7
Weaed control 6 0.8 4,3 - 45.3
lrrigation 6 14.1 56.5 16.3 39,9
Harvesting
Cutting 13 - - - -
Ihreshing 10 47.3 - - -
dauling and drving 6 35.6 - 11.6 28.7
Miscal lancous 5 65.5 29.0 37.8 56.7
Total 218.7 158.1 76.2 190.0

- . . P . . a
fable 7. Fertilizer application and costs  on three case study farms,

vvvvvvvv lst crop 2d crop 3d crop
IFarm o la-l4-14 45-0-0 14-14-14 45-0-0 14-14-14 45-0-0
and Amount Cost Amount Cost Ameunt Cost Amount Cost Amount Cost Amount Cost
plot (k) (®) (kg) (®) (kg) (R) (kg) (B (kg) (B) (kg) (R)
Form A
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
4] 32 46 16 28 - - 49 85 33 48 17 30
7 30 43 15 26 - - 47 82 - - 32 56
8 50 72 20 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
Lt 30 43 22 18 - - 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
Parm B
Per ha 100 144 50 87 100 144 100 174 250 360 100 174
Farm (' b
1 10 14 20 35 40 58 20 35 100 152 50 87
2 60 86 38 h6 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

7
Tpased or prices as of 1977 in Camarines Sur. “Used nitric phosphate (16-20-0).
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Table 8,

- . . d .
Anounts of insccticide applied and costs™ on three rice farms.,

Price/bag 1st crop 2d crop 3d crop
Farm Chemicals or Amount Cost Amount Cost Amount Cost
- - . __bottle (®) (bag or bottle) (®) (bag or bottle) (¥) (bag or bottle) (#®)
Farnn A Herbicides
Macheto 113/25 kg ? 226* 1 113
2,4=D H8/25 ky 1.7 114 2.5 174
Inscecticides
Niram 26/473 ml 10 260 10.5 279
Furadan 113/16.7 kg 3 239 2 226
Gusathion 28/473 ml 1.2 34 4.5 126
Total 825 540 526
B/ha 330 216 209
Farm B Insecticide
Gusatiicn 28/473 wl 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
Gusatl:ion 28/473 ml 2 56 1 28 2.5 70
Totai 221 ' 80 183

3 . -
Cost figures are rounded to nearest whole number.,

fable Y. Operation hours of thresher and amount of
srain threshed by cach worker on two plots at Farm A.

Plot 2 Plot 3
Area 2,500 m” 2,400 m2
Harvesting date 29 June 1978 3 July 1978
Weather Fine Cloudv and rainy
Minutes Grain Worker Minutes Grain Yorker
I (kg) (kg)
6 72 2 6 58 19
12 181 1 7 71 26
8 122 17 48 27
8 86 4 6 55 7
7 85 8 6 59 4
7 86 13 5 43 15
10 174 7 5 40 25
5 69 30 11 193 2
4 57 25 3 40 29
3 55 29 2 30 8
3 40 11 10 158 1
5 60 19 10 157 11
15 200 15 10 135 16
8 111 13
Total 93 1287 94 1204
Kg/hour 830 768
Av 799 kg/hour

weold and inseet control

Farmer A uvsually applied herbicides within 1 week
after transplanting. He also used water to control
weeds. In addition, s2veral of his regular workers

carried out weedinz when there was time altor trans-
planting., His expenditure on 2 kinds of herbicides
was BH28/2.5 ha or P250/ha a year (Table 8).

Several insecticides were sprayed and broadcasted on
Farm A, where the amount of insecticides and timing
of application were varied carefully according to
symptoms on the rice leaves. Farmer B applied the
same insceticide every season. At Farm A insects
damagped relatively few plots, which indicates that
it is possible for rice farmers to minimize risk or
damage caused by insects and diseases even while
adopting the continuouvs rice production system.

The mzin cause of crop damage on all farms was rats,
They lived inside dikes and on coconut land adja-
cent to the farms. The farmers stopped using rat
bait after compound 1080 (Na-monoflour acetate) wae
prohibited. They believed others had ne effect.
Farmer A sometimes sprayed insecticides mixed with
machine oil on the dikes surrounding his plots to
kill the rats through their habit of licking their
body after eating.

Machine use

When workers used the traditional thresher (hampasan)
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
3 in 1 day each. Detailed data were gathered on the
operation (Table 9).

Thirteen families participated in harvesting of plot
2. After harvesting each family hauled the grain
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Appendix Table 4. Dates of farming operations, costs of current inputs and hired labor, and yields by plot,

Farm C.
T , lst crop 2d crop 3d crop »
e I 3 ) 4 T 2 3 4 ¥ 2 3 i
Area planted (ha)
Varieties
Date 1977
Sowing 7/4 7/11 7/18 7/24 11/1 11/10 11/14 11/19 4/25 4730 5/6
Transplanting 7/21 7/28 8/4 8/11 11/17 11/24 12/1 12/8 5/12 5/19 5/26
Harvesting 10/19 10/22 10/27 11/2 3/9 3/15 3/20 3/25 8/7 8/10 8/21
Costs (B)
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
Insect icide 49 53 52 67 23 17 15 25 81 44 58
Herbicide - - - - - - - - - - -
Subtotal 118 231 188 187 130 175 146 155 358 179 193
Hired labor
Land preparation 90 91 81 81 69 113 77 67 187 92 37
Transplanting 55 60 50 45 40 60 55 50 115 60 73
Weeding - - - - - - - - - - -
Harvesting 127 192 158 145 101 149 149 135 287 154 136
Subtotal 272 343 289 271 210 322 281 252 589 306 306
Threshing cost 22 33 28 25 18 26 26 24 50 17 24
Yield
Palav threshed (kg) 1018 1532 1265 1158 810 1191 1194 1083 2298 1228 1088
Pabav dried (cavans) 20 31 25 23 16 24 24 22 46 25 22

Remarks









