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ABSTRACT

Cropping systems adaptation

to enviroament has

been identified as an important stuly area in

cropping systems research. A

substantizl body of

supply response and adoption studies hav - analyzed
changes in cropping and agricultural systems over
time; however, comparative analyses using quanti-
tative approaches are rare. This study discusses
tue application ¢f a4 number of wmultivariae sta-
tistical techniques used to explore relatiinships

between cropping systems and

the biophysical and

socioeconomic cuvironment. Cormon'y used multi-
variate techniques such as sicgle v ation regres-

sion models are inadequate to acals .o complex
svstems relationships involving interdependend ies.
Factor analvsis and discriminant analvsis can over-
come some inadeguacies.  In future studies, cave-

ful specification of hvpotheses by interdisci-

plinary teams regarding svstem
tionships would be desirable.
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Table 7. Regression models:  land use dcscriptors.ﬂ
b 7 arca % area Z prain
Determinants MC1 CIT— planted planted to planted to
~ to rice vegetables logumes
Plot level-phvsical
Topography 6.52 42.00 2.01 3.75 -3.73
% clay 0.70 2.80%%* -0.13 0.1 -0.09
2 organic carbon =22.66 - 6.10 4.64 5.806 -3.95
Months of raintall 0.68 - 6.0 1.64 -1.309%*% -0.33
Avcess to supplementary irrigation 60.45%*%* 150. 0% %% 0.65 B.4T7h** 0.45
Farm level ~ cconomies
Farm size 6.32 40.0 3.10% ~1.30%* .98
No. of parcels -1.59 - 5.7 -1.30 1. 14%% -0.70
Family size b -1.7¢ -11.0%* -0.32 -0.50% -0.30
Livestock incomp— -0.19 -00.004 =2.9% -1.10 2.40
fo—fugm income- 1.2 00.004 —1.2%%% 0.20 -0.25
Credit- b -1.2 -00.009 -0.23 -0.53 -1.30%%%
Farm capitval- -0.06 00.004* ~-0.27 =0.30*% 0.36%%
Farmers' ape 0.14 00.29 0.03 ~-0.06 ~0.06
Farming cexpericnce -0.17 -00.54 -0.20 0.08 0.06
Education 1.43 00.80 -1.12%% ~-0.15 -0.56%%
Village level - cconomics
Man-land ratio 0.71 6.0% 0.33 0.19 -0.01
Wape rate 0.51 1.2 -0.70%% 0.04 -0.25
Price of rice 2,21% 6.0% -2, 5Q%¥%% 1.22%%% -0.18
Price of N 16,57%% 38.0% -4.77 3.56%% -0.58
Transportation -5.70 -23.0 0.22 -0.49 =3.29%k%%
Congi Py ~44,2 -86.9 221.9 -32.04 31.40
R - .30 .36 .40 .62 .27

a, .. .. . L .
—* indicates that the coefficient is significantly different from zero at
dicates difference at 957 level, and **% jndicates difference at 997 level.

by 103,

We observed that months of rainfall relute neg-
atively to percentage of area planted to vege-
tables (including garlic). This may have resulted
from the complex interactions of rainfall, topo-
praphy, soils, and access to supploementary irriga-
tion which cannot be adequately captured in a lin-
car relationship. The data showed vepetables are
prown in dry areas that have supplementary irriga-
tion (e.p. parlic in ITlocos Norte).

Rice price rvelates negatively to percentage of
area planted to rice and positively to percentage
of area planted to vegetables. This is contrary to
expectations that higher rice prices cause more
area to be planted to rice. Although this is pro-
bably true at a site over time, it need not Le so
across sites at oa piven time. The observed rela-
tionship probably reflects the fact  that  rice
prices, as influcaced by local supply levels, are
higher in rice=deficit areas. If this is true, the
postulated  relationship between the determinant
and descriptor does not hold. In this situation,
the descriptor probably determines the level of
the determinant.

Labor usc descriptors

Labor use descriptors used in the final regression
analysis were man-days per hectare in rice produc-

the 907 level of probability, *% in-
2eoefficient has been multipiied

tion, man-days per hectare in wnonrice production,
and hired labor as a percentage of total labor
used in rice production (Table 8).

Where supplementary irrigation is avaflable to in-
crease potential crop returns farmers use more
labor. The specified function cexplained li.tle of
the variation in rice labor use. Labor use in rice
is higher when rice price is higher, but higher
rice price also raises labor use in nonrice crops.
The prices of Lthe nonrice crops were not included
fn the analysis, therefore, it is not possible to
draw fim inferences from this. However, we sug-
pect that this is because farmers operated more
labor-intensive and diversified cropping systems
in rice-deficit areas where rice prices were high-
er.

Using a subset of the determinants we reestimated
the model for labor use in rice. Results are in
Table 9. Although the R i, slightly lower than
in the previous model, more of the variables are
significant. Here, the inverse relationship be-
tween labor use intensity and farm size is statis—
tically significant. Also, labor use intensity Is
higher on more fragmented farms.

As expected, larger farms encourage greater use
of hired labor, although this is modified by
mechaniration of land preparation and/or threshing
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Table 8. Regression models: labor use descriptors.E
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Detorminants % of Rice Labor on
) total labor nonrice crop
hired labor (man-days/ha) (man-days/ha)
Plot level - physical
Tope ~raphy 18,22 %*% 33.04% 10.20
% cl.y = 0.56%%% - 1.07%% 0.89
% organic carbon 30. 84 x%k 57.17%* 13.13
Months of rainfall - 0.96 1.00 - 3.64
Access to supplementary irrigation 5.29 50.81%%% 36.79%%
Farm level - economics
Farm size 4,41 %% ~ 6.92 ~11.29%
No. of parcels - 2.84%x% 12, 02%*%% 6.84%
Family stze , - 1.38 0.05 1.78
Livestock incomg- 1.30 - 7.50 12.00
Off—fnﬁm income— 0.54 - 1.20 0.37
Credit— , 1.70 - 0.23 11.0%%*
Farm capital— 1.70 0.20 0.39
Farmers' age 0.13 0.59 0.20
Farming cxperience (years) 0.06 0.03 0.07
Education 0.72 3.80%% -2.39
Village level - economics
Man-land ratio -0.16 2.11 ~ 4 ,23%%
Wage rate 1.46 - 1.25 0.71
Price of rvice 0.27 - 3.51%* 7.42%%%
Price of N ~5.57 -13.36 13.90
Transportation -1.60 -11.79 3.30
Coystant 47.60 204.90 -373.90
R 0.55 0.17 0.34

a, .o . . . . . .
—* indicates that the coefficient is significantly different from zero at Lge 90% level of probability, **
indicates difference at 95% level, *** indicates difference at 997 level. ~Coefficient has been multiplied

by 103,

operations. Results also show frapgmented farms
used less bired labor, probably because there are
greater chances to stagger farm operations,

Wage rate ls positively related to hlred labor
use, probably because of the finteraction between
farm level labor demand and regional wage rates.
Higher labor demand caused by fam-level factors
may increase regional wage rates. The real deter-
minant-descriptor relationship is more complex
than hypcthesized in the regression model.

The effects of plot-level physical variables on
hired labor use are difficult to interpret and, in
practice, are complex. No appealing fanterpreta-
tions of the results can be made.

Material input use

The specified regression model cexplains tess than
30% of the variation in material input use in
rice. 1t is significantly positively related to
farm size and irrigation and iivestock income and
wage rate. It relates negatively to rice price and
rainfall duration. The model suggests fewer mater—
fal inputs are used in clay soils. Intuitively
reasonable interpretations cannot be made for many

I'able 9. Labor use in gice - regression models with
subset of determinants.—

Hypothesized determinants ~€ systems Man-days/ha

rice

Plot level - physical

%4 clay ~8.77%%

Access to supplementary irrigation 41.44%%%

Months of rainfall >100 mm 3.31
Farm - level cconemic

Farm size -11.81%*%

No. of parcels 11.41%%%

Value of workstock and equipment -.0002

Years in school completed by operator 2.83%
Village level - economic

Price of rice 2.83*%

Wage rate -1.54
Constant 175.76
R™2 0.16
¥ 5.33

%kindicates that coefficient is significantly differ--
ent from zero at the 907 level of probability, ** 1n-
dicates difference at 957% level, *** jndicates differ-
ence at 99% level.
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