FARM LEVEL TESTING OF CROPPING SYSTEMS -
AR ECONOMIC ANALYSIS OF THE MULTIPLE
CROPPING PROJECT EXPERIENCE

EARL I. KELLOGG

Agricultural Economics Research Report No. 2
The Multiple Cropping Project
Faculty of Agriculture
Chiang Mali University
1978



FARM LEVEL TESTING OF CROPPING SYSTEMS - AN ECONOMIC ANALYSIS
OF THE MULTIPLE CROPPING PROJECT EXPERIENCE

Agriculture is the predominant sector in most low income countries'
economies in terms of contribution to the Gross National Product and percent
of labor force employed. Data also suggests there are substantial per
capita income disparities among farm and non-farm people.

One primary ﬁeans to increase real economic growth in economies with
large agricultural sectors is the development of new technology that can be
adopted by small farmers. Under certain conditions this new technology can
also reduce the income disparities between farm and non-farm people. The
generation of new technology that will be adopted by farmers is a complex
process requiring quality research and extension programs operating within
a policy framework that is conducive to development.

The example of testing the economic performance of crop technology as
managed by farmers to be used in this presentation is taken from an applied
cropping system research program oriented to lowland irrigated ;reas in
Northern Thailand - the Multiple Cropping Project at Chiang Mai University
(MCP). The objectives of this preséntation are to: outline a proposed
framework for operation of applied cropping system £gsearch programs,'discuss
the process and content of one method of farm level testing of new technology,

and explain the economic results obtained from this farm level testing.

Steps Recommended for an Applied Cropping System Research Program

Even a brief look at the current literaturc on cropping systems programs
reveals a common agreement on the process that ought to be undertaken to
develop improved adoptable cropping systems for farmers. The nawes attached
to the individual steps and the specific aspects assigned to certain steps
often vary, but the concepts arc amazingly similar among the reports given
of various programs. The general rationale for this recommended process is

that cropping systems that are developed based on the environment the farmers
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must function within are more likely to be adopted. In addition, to make
a positive break from traditional cropping systems requires informed, tested
changes be introduced to minimize possible undesirable consequences.

Analysis of farmers' situations and actions - step 1

This step involves the inventory and analyéiSof factors that influence-.
what farmers do and how and why they do it. This activity may also be used
to develop base line data from which technology induced changes that occur
can be measured. The results qf this analysis are uged to definé whét lines
of research might be more advantageous to pursue in terms of the ability ard

inclination of the farmer to adopt new technology.

Design of technology - step 2

As the farmer's Qorking environment is analyzed and what he does and how
and why he does it becomes better understood, new cropping system technology
desigm can begin. Coméonent elements of crop technology are developed and/or
assembled, tested and combined into potential cropping systems that reflect
the synthesis of information gathered in the previous step. These cropping
systems being designed are to reflect the determinants (conditions difficult
to change) of the enviroﬁment while incorporating changes that can be adopted
to develop techrology that holds promise of demonstrating superior performance
over tradi;ional systems.

On-farm testing and evaluation - step 3

This third step involves taking syétems judged to be feasible and productive
to farm plots fgr further testing and evaluation. Since the previous step is
usually accomplished in expcrimentally controlled conditions, the results of
-the design stage need to be verified and expanded using farmers' fields,
reactions, and sometimes their management. The literature reflects some
divergence in the specific objectives of this step. In some cases, farmers
‘are'asked to manage specified cropping systems and these results are cdmpared

to their traditional systems. In other examples, on-farm testing is divided



into component trials closely guided by researchers and subsequenf farmer
managed trials based on the results of the on-f?rm component research

trials. Measures to determine the constraints experienced by the farmers and
initial impressions of the impact of adoption on the farm and village are also
usually made in this step. Some programs include analysis of these consequences
on more aggregated levels also. Initial analyses may also be made at this

st.age on the types of prograﬁs that need to be developed by enabling insti-

tutions to insure that the requirements for the adoption of the new technology

are met.

Extension and evaluation - step 4

As cropping systems are tested and shown to be compatible with the farmer's
situation as well as substantially more profitable and/or stable than the
tranditional systems, they may be extended over wider areas. The program
leadership for this step is wusually with extension agencies although the
research program has a vital role to play. More complete studies can be made

on the constraints to and consequences of the adoption of the new technology

during this phase.

Relationship among the steps : :

This process is not purely sequential nor does it always'flow in one

diréction.' The steps:

(1) overlap in that more than one should Be undertaken at one time;

(2) intcract in an iterative way such that results in one step may

require going back to redo parts of previous steps.

An example of this interaction would be the situation wherc farm level testing
showed the farmer could not manage the new cropping system ﬁfopcrly becausc of
commitments he had to other farm or nonfarm cnterprises. This might entail
further analysis of his cnvironment (step 1) and redesign of new systems (step 2).

See figure 1 for a summary of these steps.



Figure 1, Croﬁping System Rcsciich Program Process and General Contributions
of Social Scientista~
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Farm Level Testing Objectives

As previously stated, this paper i1s oriented toward an economic returns
analysis of the farm level testing of new cropping sysfems. Further work on
the factors associated with‘increased adoption of these systeums, possible
aggregate effects of more intencive crepping, and requirements these new
Systems may place on the instit:tionc serving farmers {s being done but wili
not be reported here, Besides these objectives, fhis farm tésting step 1is

utilized by the MCP as a way:

- to test cropping systems! performance under farmer management

and compare this with traditional systems,

to identify farmer problems with respect to crobping activities

that reduire further research,

to learn more about the farmers' situations and actions,

to gain onfarm experience crucial to becoming effective trainers

of personnel involved in wider technology diffusion,

The primary objectives in the village program Step are testing and
evaluation, ina broad sense, not the extension of technology, Therefore, the
emphasis is on learning and analysis rather than extending packages of tested
technology. 1In this case, the experience is not to be viewﬁd as success or
f;ilure in terms of incrcased incomes of farmefs, but the results are to be

obtained to be considered in futurs research and deve lopnent efforts,

Background Informztion the Farm Level Testing Step

Three villages in Chiang iai province were chosen by the project for
the Latw level testlug activities - Bay Hott Kacw, Mue 1 Taébon Han Kaew,
Amphur Hanj Dong; Ban lae Kung and Ban San Klang Nua, Tambon San Klang,
Amphur Sanpatong, For the remiinder of this report, these arcas will be

designated as Ban Han Kacw and 3an ¥ae Kuag, The criteria used in selecting
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these sites included adequate water availability, soil types representative of
the Chiang Mai basin, a location which was close enough so that daily contact could
be made by faculty (many of whom carried full teaching loads} and far enough so the
impact of the Chiang Mai metropolitan area was not dominant.

A complete household census was taken to better understand family and popu-
lation characteristics, economic conditions, agricultural production, and other
variaﬁles useful for further intensive studics on cropping system adoption and con-
sequences on the villages. Some of the relevant information gained from this survey
for the farm testing activity included major and minor océupation categories, land
use and tenure classes, cropping patterns and practices, non-farm incomes, and.attitudé
towards.the MCP and new ideas in general. Slight over 70 percent of the individuals
over 11 years of age indicated their major occupation was farming while 20 percent
reported major occupations other than farming. Twenty five percent of the individuals
said they had minor occupations which were not farming. Eighty-six percent of the
households owned some land while 14 percent owned none. Forty-eight percent rented
land. The mean and median for land used per household was 1.2 and 1 hectares respect-
ively. The average and median land owned per household was 0.8 and 0.5 hectares
respectively. The complete land size aistribution by control category is given in
Table 1.

Table 1. Land Size Distribution by Control Category

» : - Total Land Land Land
Land Size * ___Used Owned Rented
(hectares) [ ——— Percent of households-------- )
0 . 1.0 14.0 52.3
0 -0.17 11.5 22.6 5.8
0.18 - 6.5 14.5 17.0 11.8
0.6 - 1.0 26.4 21.4 14.2
1.1 - 1.5 22,2 12.2 8.6
1.67 - 2.3 14.6 5.8 6.0
2.5 - 3.2 5.1 2.6 1.2
3.3 - 4.8 2.5 2.2 0
5 and above 2.1 1.8 0
- hectare per household
Mean * 1.2 0.8 0.4
Median * 1.0 0.5 0

* rounded from rai figures
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The commen cropping patterns were glutinous rice in the wet seagon followed
by either non-glutinous rice, tobacco, scybears, chili, or peanuts, The
average income was about 13,500 baht per year per household with 17-20 percent
coming from nonfarm sources, About half of the farmers in these villages
indicated they had tried new ideas in their farm business during the past
cropping system, Near the beginning of the préject the\farmers were about |
2qually divided as to whether they thought the new systeés of the MCP coﬁld
b; successful for them, Therefore, the farm testing steé of the MCP was done
were used

among farmers that had some nonfarm opportunities, had small farms,

to growing two crops a year, and were about equally divided as to whether the

new ideas would be useful to theﬁ.

During the time the baseline survey was being done, the project started
the participant selection process by arranging a meeting through the village
headmen with the farmers, The obiective of the program was discussed with
the farmers and certain cropping system alternatives were introduced, The
farmers and project personnel jointly determiﬂed the systems to be tested,
The criteria used for suggesting systems were; farmers interest, economic
performance in the experimental plots, and confidence possessed by the MCP
staff on the technical feasibility of the systems when opera;cd by farmers,
In the first year of the program (1$75/75), participants wore selected that;
wanted to grow a system the staff felt confident in, would de§ote at least
0.5 rai of land to testing the Systems, were not too difficult to reach, and

had reasonably good access to water throughout the year,

"

In the second year,

the criteria were expanded to include a wide distribution of the amount of

land farmed per particimant, incerme received, soil tynes, and age differcnecs,

In the second year, the land farmed per participant was about the same as the

whole village, but participants had about 15 percent lower incomes than the

‘average for the villages,



The particlpants grew the agreed upon systems under the supervision of
the MCP staff, These observations are called Ty. The farmers had to- provide
all the inputs and market their products, The Project did loan farmers certain
supply {tems 1f they were not available on the market bué the loans were
collected after each crop was harvested, Jf the farmers were concerned about
yields or prices of certaiﬁ crops, guarantees were made, However, this was
not a common problem, Detajiled input and output records were kept on each
crop within the systems by local enqmerators'trained by the Project, These

records were summarized and analyzed by the staff at the MCP office,

Records were also kept on non-participants to use as a basis for
comparison with.the new systems being tested, These observations are called

Ty. Several nonparticipants were randomly selected to represent the traditional

cropping systems pérformances.

Discussion of Results

Results are first given by individual crops which were included in the
farm testing program, The outcomes of the MCP supervized participants are

compared, when possible, to results achicved by farmers growing the crop

but not working under the Project's supervision, Then, the systems grown

by the participants are coupared to traditional systems, The new systems

for which there are adequate observations are as glven {n table 2,



Iable 2, Cropping Systems Tested or Observed in the.

MCP Village Program in 1975 Qnd 1976

§z§£gm* ~ Remarks
Rice Peanut Tomato | MCP supervized - grown in both years, -
Rice Tobacco Peanut ‘ m - grown only in 1976/77 yea:
Rice Garlic Sweet corn " - " "o " "
Rice Tomato Rice " . - grown only in 1975/76 yea:

Rice Soybean ch, Cabbage ' "

Rice Tobacco Traditional system

Rice Soybean "

Rice Chili pepper "

*

The first crop listed is grown between mid July through mid November-
rainy season, The second crop is generally planted in late November
or early December and harvested in March or April - cool dry season,

the third crop is usuzlly planted in April or May and harvested in
June or July - hot dry season, ‘

Rice

The rainy season crop in each system whether traditional cr new was
rice, Chart 1 shows the categories of cost of production in baht per raj
fqr each of three sets of observations, T1 is used to denofe rice grown
by farmers on plots not in the testing program‘of the MCP. This 1s used
to represent the traditinrcl per formance of farmers!' rainy season rice
crop. Actually these data m2y be somewhat biased since some of it was
collected on plots of participants in 1975/76 cropping year that were
seperated from the plots these participants devoted to the testing program,
It was obﬁcrved that some of these pérticipants woulé adopé certain
practices recommended by MCP op these non-testing plots, Therefore, the

ylelds and net incomes of these obscrvations may be upwards biased compared



to traditional performance, The set of observations labeled 1T2 are the
resulrs from’the farmers' plots that were in the testing program for both
1975/75 and 1976/77 cropping years, The 2T, observations represent data

collected on rice production in tta rainy season of 1976 only for the

participants in the program,

As shown in chart 1, the labor cost per rai were essentially the same
for the traditional (495 baht per rai) and new methods of producing rice
(460 and 450 baht/rai), The m1jor differences in cost were reflected in
the eupply category were MCP recommendations for fertilizer and insecticide
use cost the farmers about 20C baht per rai compared with only 36 baht per
rai supply costs for traditional methods, Equipment coets were higher for
the observations on tradltxonal practices than for the T practices primarly

due to hlgher percentage usc of small two wheeled tractors in T; plots,

The total average cost of p-oduction per rai was 818, 925, and 896 baht
per rai for Ty, lT2 and 2T2 observations respectively, Labor costs accounted
for the largest proportior. of tetal costs for both sets of practices - 61
percent for traditional methods and 50 percent for rhc recomnended practices,
Supply costs were 22 percent of the total for the recommended methods and

only 4.4 percent for tne traditional practices., Equipment and land costs

wvere adout the same percentage for both,

Since farmers are also intcrested {n cash costs, these are presented

in chart 1 as well, The new metheds used slightly over twice as nuch cash

per ral as the traditionai practices 1n growing rice, Thie is an {mportant

consideraton for farmers that have little cash reserves to protect thenm

. from disastrous results such as crop faflures,
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The averageAyields of the three %amples are given in chart 2, In the
plots where farmers were advised by the MCP staff, yields were 22 percent

and 34 percent higher than the Ty plots,

on price supports or guarantces, Chart 3 presents this information, If one
assumes pzddy can be sold at 1,9 baht per kilogram> farmer using traditional
methods on the average make a profit of about 65 sarang per kilogram, paying
themselves about 2.5 baht rer hour and 200 baht per rai for using the land
for 3-4 months, Since the T2 methods increased the yield Proportionately
more than the costs of production as compared to T3, the cost of producing

a kllogram of rice was lower, This is one measure of productive technology;
whether its anplication results in lower costs per unit of output and the

T2 methods on the average scem to pass this test,

These kinds of calculations are difficult to make correctly since
the major production cos.s zre labor and land (85 percent of the total
for traditional practices), The prices to Lharge for these resources are
largely noncash opportunity costs and can be quite different depending on
the assumptions one makes, Therefore, the appropriate values for these
variables are almpst always argued among farmers and policy makers in

setting guaranteed prices for agricultural cormodities,

Chart 4 contains the compariscn of net returns armong Ty, 1T2 and 2T,
obscrvations, Considering all costs, the 1576 rainy season rice grown
under, HCP staff supervision resulted in 55 percent highar average net
returns per rai than did the rice grown by farmers without *ho Projecct's
advice, However, if no labor or land costs are included, the average returms

per ral for MCP supervized plots was only 21 percent higher.
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The discussion thus far has been based on the averages for the observations

However, farmers know that averages mask much valuable information about what
the performance of the diffcrent methods of growing rice is, They are also
interested in how variable the results might be,'how often they might'expec£

to lose money, and what amount they might lose if they do incurr a loss, WYe
know farmers usually prefer methods that give hlgher means and smaller variance
of results along with a low probability of losing money and a small expected
loss., 1If they have a choice of methods that have equal means, they would want
the one with a low variance, Therefore, the distribution of the net returns for
each set of observations is also important. Chart 5 shows the féequency
distributions of nét returns for Tl’ 1T2, and 2T2 observations, As was.?hown‘
in chart 4, the means of the distributioms are 430, 561, and 710 baht ber ral
respectively, The estimates of the standard deviation of the distribution

for 1T2 indicates it has a larger variance than do the other two distributiPns.
Statistical tests show that the average net returns per rai are significantly
higher for the MCP supervised plots than for farmers plots, Moreover, the
variance of the '1‘1 observation was significantly greater than the variance of
2T2 treatments, This indicates that the practices used in 2T2 blots not only
yield higher net returns cn the average, but also are less variable. This is
another important characteristic that new technélogy must possess to be wmore
aﬁccptable to farmers, that is, to have higher net returns on the average as

well as lewer variance tian the traditional practices,

Chart 6 presents a more-than-cumulative frequency distribution for
“each »f three sets of disetridutions, These curves show the probability of
obtaining more than the given net returns, For exarple, the probability of

obtaining more than 400 baht per raf using T, practices {s 50 percent, ucing
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1'1‘2 methods it {s 73 percent, and for 2T2_practices it 1s 83 percent, Looking
at the figure in another way, it indicates tha: are 1s a 50 percent probabi]-
ity of achieving at least 430 baht per ral or n .2 for T;, 615 baht per rai or

more for 1'1‘2 and 720 baht pefnrai or more for 2T7,

Another interesting piece nf inforration relates to the Probability
“of losing money for each of the three sets of observations, This can be
calculated by substract1ng the Probability level at Zero net returns from
100 For Tl’ the probablllty of losing money is 18 percent, For 1T2 and
2T2 it 1s 11 percent and 0 percent respectively, Again, this indicates that

farmers will be Interested in the set of practices ysod in the 2'1‘2 plots.

Farmers are not only interested in how often they might lose woney, but
how much they might lose if they do not cover their eéxpenses, This is called
the expected value of loss, For T observations, the expected value of loss

is about 190 baht per rai, For 1'1‘2 observaticns it wag 250 baht per rai,

The 2T2 observations have a higzher probability of achieving more than
any given net returns per rai than do the T) observations, ‘his is called

stochastic dominance, 1T2 is not stochastically dozirant cvor T1 nor is 27

2

over 1T2 since the curves cross each other at ‘certain net return levels, Fer

exaﬁple, the probability of achieving cver 400 bahc'per rai is less with

1T2 than T: and the probatility of achieving over 1120 taht per rai is

greater with 1'1‘2 than 2T2. An inspection of the frequency and curmlative

distribution functions for 17, and 2T, indicates the MCp staff probably learned

something about growing rice at the farm level between 1975 and 1976,

Many farmers and laberers miy view the opportunity to work off the

farm as an alternative to consider Particularly {n the dry seasons of the

year, Reﬁearch isvjust beginning in the “CP on the probability of obtaining
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nonfarm work and the wages that are pa1a Ior that werk. This opportunity
cost for labor in nonfarm work is not known at this time, However, returns
to labor in cropping activities wust compete with these nonfarp wages and
probabilities of employment, For the T1 observations, lator returns were
about 30 baht per day while they were app:oximately 35~;nd 40 baht pef day
for the'sz ano 2'1‘2 observations, Again, these calculations are rough
estimates and must be viewed with some care because of the difficulty of
estimating land costs and consequences of not producing the staple food

of rice, However, it does appear that the new technology of producing rice

allows farmers to earn higher wages than he might achieve in nonfarm work if

he could find employment,

Another consideration is the cost of copital 2 farmer may have to pay
as related to the returns he achieves from investing more capital, The
cost of capital must faclude the interest rate a farmer must pay, other
costs involved in getting the loan, and a risk premlum he feels is necessary
to protect himself from results he achieves being different from the results
he observes in the MCP supervized plots, From our research on credit, we
have found that the intero"t race oharged by the bank 1s 12 percent per year
and by noninstitut;an:l sources about 40 percent per year, _However, to get
loanc for a short term a farmer rmust either have" p*operty collateral or be
.a part of a group, The rezl cost of credit then must reflect the money ancd
time spent meecing these conditions as well as the interest rate charged,
Suppose the real cost of credit for four months Is 4 percent for the loan
ihCereot, 3 percent for traveling to and from the bank and a risk premiun
of 20 percsnt giving a total of 27 percent, Can the farmer pey this interest
rate for cash for four months by increasing his cash expenditures from T

to 2T2 levels? The averaée results shew that the marginal net rate of
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returns from doing this are greater than 27 percent for the four month
period, This results indicates that credit can be profitably used by farmers

in moving frem T} methods to 2T2 practices, thedit provision then becomes

an important factor in technclogy adoption.

Peanuts

The peanut-crop was grown in the cool dry season by 15 farmers supervised
by the MCP staff in 1575 and 1976, Since there were not enough observations
on trad1t10na1 peanut cultivation in the villages of the MCP program, twenty
f1ve farmers growing peanuts under irrigation in the Chiang Mai valley were
interviewed by MCP personnel and used as the T) sample, Chart 7 gives the
cost of producing a rai of peanuts for both T, and T2 obserﬁations. Labor
costs accounted for 65 and 59 percent of the total costs for T3 and T,
respectively, The supply costs were significantly higher for the T2 methods
while equipment costs were almost the same, Due to higher labor costs, the
total cost of production per rai for Ty practices was about 18 percent
higher than for T,. However, 1f only supply and equipment costs are
considered by farmers, it vas only 18 parcent cheaper to produce peanuts
using the practices of the Ty grovp. Therefore, tée practices recommended

by the !CP did not require substantial increases in cash costs,

The average yields of the two samples are shown in chart 8, There was

no significant difference in the yields between the two croups of observations,

Average net returns aciieved by the farmoers in Ty and T2 groups are given

in chart 9. Censidering costa of labor, supplics and equipment (not land),

the returns for the farmers supervised by the MCP were 191 percent higher

than T, farmers, However, if labor costs are not considered, the net returns

per rai Zor peanuts are cssentially the same for T1 and T2 altermatives,
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The frequency distributions of net returns for peanuts are given in
chart lb for Il and TZ' As noted previously, the average net return per
rai is much higher for T2 than Ty, but because the variances of the net
return distributions are so high, there was not a statistical difference
between the averages, There is cbviously no difference in variances either,
These wide distributions of net returns are a direct reflectfon of the extreme
variability in yields and costs of production of peanus, This is one
indication that peanut varieties are not well adapted for this area, Farmers
do not have a wide selection of peanut variaties to choose from for planting
in different soil and/or water conditions, Breeding programs to develop rore

adaptable varieties of peanuts are needed,

Chart 11 presents a‘more-than-cumulative frequency‘distribution for
both Ty and T, farmers, The T, curve is not quite stochastically dominant,
but is nearly so, The probability of receiving less than zero net returns
(counting labor costs) is 27 percent for T, and 54 percent for T;. Therefore,
the new technology of '1‘2 seems to De less risky than traditional practiceg
counting labor costs, The expected value of loss, however, is greater for
T, compared to T,-310 baht per rai and 255 baht per rai respectively, This
indicateé that the probability of losing money is less with the new technology,
bat {f a loss is incurred, it would be larger thaq‘thc expected loss using

traditional practices,

The farmers paid tchmselves on the average about 23 baht per day for
their labor in this second crop of peanuts, This indicates that as nonfam
Job opportunities become more avajlable and lator opportunity costs increace,
farcers might prefer to work off the farm rather than grow peanuts, Farmers

are not likely to be willing to borrow money and risk losing cach on the T
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methods of producing peanuts since there was no significant difference in the
mean neﬁ incomes, More observations on this point need to be made to see {f

the variances of the T1 and T2 samples are representative of the population,

Tobacco
Research on tobacco is relatively new to Ehe MCP but it was inciudeé
" in the farm testing systems since it was 2 popular cxop with farmers, Farmers
generally care for tobacco well and utilize 'ertilizer and other recommendaed
practices, The expectation of the project staff was that the farrer supervised
'plots would probably not be significantly better than the farmers plots that
were not supervised, Chart 12 shows the production costs for tobacco on T and‘
T2 plots, There were only seven observations in the tuo village areas for each,
Labor costs were much higher on the T; plots and accounted for 47 percent of the
total cost of production compared to 37 percent for T2 tarmers, .

However, supply

and equipment costs per rai were higher for farmers plots in the T2 sarple than

for the T1 fields, The total costs of producing tobacco was almost the same for

both samples, Not counting labows and land cosrs, the cost of producing a rai

of tobacco was about 21 percent higher for the TZ practices,

The average yield achieved in the Ty sample was about 15 percent higher

than the T2 sample as shown in chart 13,

Average net returms counting all costs of production were alwmost equal

between the two groups, tictever, by not counting labor or land costs, the net

returns per rai for the T, sample was about 17 percent higher than the L, group,

The small number of obscrvations does not alloy onc to make meaningful tests
reg&rding the statistical zigniflcance betueen the camples, If the MCP is to

gencrate substantially more nrofitable technology for tobacco than farmers

already have access to, mcie research will be required,
Yy ’
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Gariic was ‘planted after sweet corn in the second year of the farm
teoting oprogram by six participating farmers, wWhile this crop is not
particularly common among farmers in the testihg villages, it is an important
cash crop in the-Chiang Mal valley. The MCP staff had been doing research on
garlic trying to better understand discase problems_and proper bedding
practices, When satisfactory answers wére found toAthese problems, the crop

was given to farmers as an option for the cool season in 1976/77,

Chart 15 gives the costs of production for the 9i¥ sample points
observed, Supply costs are the predominant category accounting for over -
70 percent of the total cost of production not counting land costs, The
average yield was satisfactory at 1,339 kilograms per rai, However, the price
obtained was only 2,66 baht per kilogram compared to 5,53 baht for the year
before, Therefore, the net returns were lcwer than might be expected atA
648 baht per rai not counting laad costs and 1134 baht per rai not costing

land and labor, This data iz <hoim in chart 16,

Thirty three obscrvations vere made on farmers growing garlic in the
Chiang iai valley in the 1275/76 cool season by the research staff in the
MCP, These werc'to be used, amcnz other thiugs,“for comparison with the
supervised farmers in the testing progran. However, the variances of net
incomes were so large that the samnle was of little use for compar{ son
perposes, Even the six obcervations of the farmers working with the Project
were widely spread, The cocflicients of varfation were 96,32 and 1,46 for
 the lerge sample and farmer participaat sample reSpcctivcly.' This indicates
that the standard deviaticns were 9,632 percent of the mean fcr'the Chiang Mai

valley sacple and 146 perceat of the mean for the ICP farm testing group,
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Since the mean of the 33 observations was oﬁly 2,00 baht per rai, the coefficiené
of varjation could be potentially large and it was, The range was from -2,905 -
baht per rai loss to 4,030 baht per rai profit. The farmers participating with
the MCP had net incomes ranging from -919 baht per rai loss to 1,735 baht per

ral profit, Besides the disease problems and césts and gield variances, éarlic
prices can change.significantly from year to year as well, All of this indi-
cates that garlic is a very risky crop, That {t continues to be grown 1n.1arge
areas means that farmers are willing to handle those risks in some way for the
potential of a large gain, Research te reduce these large variation; would be
quite valuable for this region, Recording data on garlic growing over time is

particularly important to see if these two years were for some reason not

representative,

Tomatoes - Cool dry season

The cool dry season is the usuzl time for growing tomatoes in the Chiang
Mai valley, Since research at the experimental plots showed that this crop
offered good potential in terms of net Incomes, it was included in the farm

testing program. Chart 17 jllustrates the average cost of producing 2 rai of

tozatoes experienced by five fammers in Mae Kung during the 1975/76 cool season

Labor and supply costs combined made up 80 percent of the production costs,

The average yield obtained was 1,426 kilograms per raj which was sold at

an average price of 1,6 baht ner kg, However, the range in yield and prices

experienced by the farmers supervised by the MCP staff was wide, Yields variced

“fron 672 to 2633 kg per rai, Prices obtained ranged froam 0,67 to 2,63 baht per

kg. The main strategy for growing tomatoes in this scason i{s to plant and

harvest them as soon as poszible to avoid the large decline in prices that

occur as the miin crop is being sold, This {s onc advantage to having a
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shorter duration rice variety before tomatoes and being able to prepare the

laad quickly for tomato producztion.

Chart 18 gives the average net returns per rai calculated two ways,

- This crop holds potential for further extension if farmers can manage'diSeasé
preblems and plant early, Howéver, the risks are relatively groat considering
the high cash costs involved and the market and disease problems, If these
nat returns are representative of the experience-farﬁers would obfain; they

could easily borrow the money to pay for the supply cosis, interest rate and

a high risk premium,

So&beans

Soybegns is one of the main crops in lowland irrigated areas of
Northern Thailand, There were a total of 21 ?lots of soybeans grown by
farmers under the supervision of the MCP staff in the two cool seasons of
1976 and 1977, Farmers' traditional practice for growing this crop is to
plant in the rice stubble with little land prepdration. Since we were not
certain of the value of rakin, beds for soybeans, two scperate sets of MCP
supervised practices were donc consisting of planting in rice stubble with
improved nmethods and bedding with fmproved mcthoasn Thesc'are called 1T,
.and ZT2 respactively, Forty observations were tagen in the:Chiang Mai valley
to determine traditional cultivation results for soybeans - Tl. Chart 19
glves the cost of production for these three methods in baht per rai, Labor
costs do not scem to be greatly different although equipment and suppiy costs

were greater for the bedded method - 2T2. The total costs of production, not
v bug Lalhid wesis, wes e abane el pPetecnt leso fud LGOI LLLDGL pldctices thaa

for the ZTZ observations, However, the improved non-bedding methods were only

20 percent more expensive, If lzbor costs are not considered, both ITZ and 27T,
£
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farmers incurred substantially higher costs, Traditionally soybeans are

quite inexpensive to grow in terms of cash costs,

The yields of the three sets of observations are given in chart 20,
The non-bedding improved practices yleld was over 40 percent higher th{n
traditional yields, The average price received was 81,41 baht per tang,
Net returns per rai including all costs except land were highest for the
lTé observations - 62 percent more than T, and over twice the 2T, practices,
It appears that bedding for soybean production is not profitable vhen
analyzing the crop in isolation of the system in which it {s placed,
However, if a crop following soybeans requires beds of the same size and
shape, all of the costs of bedding for soybéans should not be charged to
one crop only, Research is in progress at the experimental plots to
ascertain how land breparation and other practices interact throughout the
system, Net returns per rai considering only cash costs are again substan-

tially higher for the non-bedded improved practices as compared to the other

two sets of observations,

The frequency distributions of net returns are shown in chart 22,
The means are significantly different betwean Ty and sz observatious at
the 4 percent level of significance, Obviously, the 2T9 wethods are not

appealing to farmers since the mean 1s lower than the other alternatives

and the variance is not smaller,

Chart 23 gives the curulative frequency distributions of the

observations, The 1T, curve 15 nearly stochascically dominant except above

900 baht per rai levels, The probability of lesing money 1is about 25 percent

for the T; observations while no losscs were obscrved in the 1T2 group,

Additional observations are required to mike more meaningful conclusions
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regarding traditional non-bedding methods versus MCP recommended non-

bedding practices,

The additional requirement of cash for 1T2 methods is about 170 baht
per rai higher than for Ty practices. Could farmers borrow this additional
money and pay for the interest rate charged by the bank and a risk premium
of 20 percent? If these observations are representative.of what would
happen, the answer would be yes, Again, credit pr&vision for the new

technology for soybean production would be important,

Both T; and 11, observat;ons indicate soybean production pays farmers
combetitive wages for their work, However, if farmers have the oppor tunity
to earn more than 30 baht per day, they might not choose to grow soybeans in

the traditional way since the returns to labor were only 32 baht per day,

The IT, methods of growing soybeans appeaf to possess potential for
further extension to fanmers, More farmer managed 1T2 observations should

be made to validate this potential,

Tomztoes - Hot dry season

Tomatoes were included in the cropping systens duxing ﬁhe hot dry
season to take advantage of the higher prices ﬁsgally preveiling at harvest
time, In oxder to suczessfully grow tomatoes during this time, a new
variety was developed at the experimental plots from material received
from AVILC {n the Republic of China, As can be seen from chart 24, the
cost of producing a rai of tenmatoes was somewhat higher compared to most
other crops, Labor accounted for slightly over ¥ of the tatal costs with

supply costs being about 30 perceat, Cash costs were also substantfal in

comparison to many other crops,
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The average yicld of 910 kilograms per raf achieved by the efght farmers
testing hot season tomatoes was quite good Eonsidcring the lack of familiarity
with the crop during this time, The average price received in the open market
was 4.8 baht per kilogram - about 4.5 times the average price during the main

producing season,

Net returns from this crop were substantial as shown in chart 25, While
only eight observations are too few from which to make firm conclusions, some
tentative points can be discussed, First, the experience of.the project was
that good quality disease frece seedlings will be difficuls to produce and
distribute on a wide scale for quite ssme time, Secondly, this crop is relatively
risky in terms of yield and within year prices, These values for the eight
observations are given in table 3, If farmers can learn to identify and
manage disease problems and obtain good quality seedlings of the new variecy,'
hot scason tomatoes can contribute substantially to their dry season incéme.
More observations are being made on this crop's performance this year and it
will be grown next year in the form testing program also, 1In addition,
research is being done on *ha expected price declines that might be accompanied

by the increased production of tomatoes as well as other fresh vegetables,

Table 3 Hot Dry Season Tomatoes

Net return
Observation Yield per rai Price per rai all costs

D (kg) (bhe/g) (Baht)
MK 4 569,79 5.91 1,950,96
MK 1 33,96 6.00 - 839,66
HK 1 1,345,76 3,11 3,102,95
MK 8 665,66 5.23 1,847, 47
HK 4 1,371.91 4,48 ' 4,796,74
HK 4-2 817.96 4,44 2,651,56
MX 8-2 1,110,20 2,33 1,514,87
MK 23 1,345,24 6.83 7,264.13

upper - lower

1,371,91 - 33,96

6.83-2,33
. —

7,294,13 - -839,66
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Peanuts - hot dry season

The peanuts grown by farcer participants in the 3rd season followed

a tobacco crop, Chart 26 gives the break down of the average production

costs per rai for the seven observations, Labor accounted for 65 percent
of the cost with supplies and equipment‘contributing 11 and 4 perceﬁt

respectively, The average yield achieved was 27.13 tang per rai of

unshelled peanuts,

Chart 27 presents the average net returns for the sauple, Counting

all costs, the net return was only 57 baht per rai, If only supply and

equipment costs are considered, the net return per ral was 801 baht, Thig

indicates that peanuts growm in this hot dry season can provide farmers with

returns that pay him about 2,5 baht per hour and cover his other costs of

production with little left over, However, 1f he has no alternative for

his laber that pays more thon 15-20 baht per day, it is econémically

advantageous to grow peanuis, Since labor constitutes such a large percentage

of these production costs, it is important to know what the opportunity costs

are for a farmer and how he values having some leisure time during this hot

season, Tarmers would not, ou the average, be willing to borrow money for

growing peanuts since the net returns ara tco low to cover the real intereat

rates and risk premiums they weuld place on not wanting to lose the money,

Swecet corn
bbb AL

Sweet corn was grown in the hot dry season and followed garlic on six

faroers! plots that were Supervised by the MCP staff, This crop was not

faciliar to the farvers and s not uiéely g

-

own in arecas around these villages
so no farner traditicnal obsarvations were obtafned with which results could

be cempared, Chart 28 {1lustrates the cost categories {ncurred by the farmers,
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Again, labor coste are dominant and constitute 61 percent of the total,

Total costs were 848 baht ~er rzi while the out of pocket costs were only

217 baht per rai.

The net returns per rai wera reassnably good considering the}lack'of
experience of the farmers in growing the crop, The average yield was 2,837
kilograms per rai which was sold o; the market for about 0,4 baht per
*kilogram, There were some marketing problems with'product quality for two
farwers, While the production technology for sweet corn appears to be good,
the'major problem involves the market for the new variety used, While the

food processing firm in Lamphoon will buy the sweet corn, the acceptability

on the fresh market is still scmewhat uncertain, However, sweet corn does

appear to offer promise as a good ecropping alternative for the hot dry season

Mcre data is needed to analyze the variance in yields, net returns and market

acceptability,

Comparison of Crops

The Project and farrers are not only interested in comparing traditional
and newer irays of growing the same crop but also how crops compare with one
another on several criteria, Table 4 cshows the crop rank and values for
séven criteria on profitatility, input use, ana ;1sk factors; These data

shculd be considered preliminary as some crops had limited observations,

Profitability ctiteria Include net rcturns calculated by‘including all
costs except land and all costs except land and labor, Tecmatoes and tobaceo
were the mcst prof{table croos by these criteria, Rice grown by farmers
supervised by the MCP also ranked in the top third, Soybeans, garlic T,,

rice Ty and sweet corn were in the middle of the ranking by net returns

not including laud costs, All pcanut observations -T2 and T}- wvere among
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the lowest average net returns, Garlic T1 Was ranked at the bottom in the
first profitability criteria, but the observations on this crop'were 50
variable, the average may be less meaningful, 1f one does not consider
land and labor costs, garlib Tl ranked 8th out of 14 Crops, For this

second profitabilicy criteria, garlic ig ranked higher ang soybeans and

peanuts are less attractive,

Input use is evaluated by cash costs and labor use criteria, Garlic,

tobacco, and tomatoes have relatively high cash cost 2ud labor requirements,

These Crops are much more expensive per raj to produce than rice,

and soybeans, Peanuts are ranked in the middle thirpd in terms of cash costs

and labor use while rice and soybeans ﬁend to have smaller cash and labor re-

qQuirements,

Risk criteria include the standard deviation of net returns, coefficient
of variation of net returns, and the observed probability of not covering iabor,

supply, and equipment costs, Additional relevant measures

Space as reported

in this raper, Data was obtained that gave time serjes information, but tts
validity was seriously qQu:stioned, More statistical work must be done tc

collect time series data on yields, costs, and returns for the ma jor crops

in northern Thailand, This kind of data would a2llow one to observe the

influence of weather and yearly price changes on net income variation,

Tomatoes, garlic, and tobacco have the highest variances in net returns

with peanuts, ribc, and soybeans exhibiting substancially less variab{licy,

‘Variance is5 a Dbeasure of absolyte variation so crops with higher net returns

would tend to have higher variances, The cocfficient of variation i{s a

peasure of the percent variag{~n the standard de{attan i~ ~f the men,
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This measure is difficul; to interpret Comparatively as well since crops with
low means *2nd to hzve higher coefficients of variation (C.V;). The garlic
crop growﬁ by farmers in the Chiang Mai valley -T;- had a large C,V, because
the-méan net return was only 2 baht per rai. However, the net réturn
standard deviation oflthe T1 garlic observations was high as well, Peanut
net incoqes varied substantially from their~means for both Ty and Tz

ubservations, Again, rice and soybeans rank near the bottom on this risk

eriteria as well,

The observed probability of not being able to pay all labor costs,
supply expenses, and equipment charges was quite high for peanuts grown by
traditional methods, Garlic, sweet corn, peanuts T2, and cool season
tomatoes had very few observations so the reported probabilities of losing

money are subject to wide errors, Rice and soybeans again tend to be ranked

low,

A simple average of the ranks for risk criteria reveals that garlie
T2 and T1 ranks highest followed by peanut Tl’ cool season tomatoes, and
sweet corn., The middle third of the average ranks includes peanuts T,

hot season tomatoes, tobaces T, and T ond rice Ti. The least risky crops
by these combined criteria are soybeans T; and hot season peanuts followed

b& rice“T2 and soybeans T,.

An inspection of table 4 shows why rice is a popular erop for economic
reasons, It ranks in the middle of the profitability criteria, requires

litrle cash costs comparatively and is ope of the least risky crops, The

”1. Therefore, these practices appears to have substantial potantial



for extension,

Soybeans Tz also appears to offer promise., This crop has an above
average ranking on profitability, utilizes rglatively little labor and

cash costs and ranks low on the risk scale,

Tomatoes and garlic are characterized by high potential returms, ﬁigh
cash'and labor requirements, and high risk, The latter two factors account
for the smaller areas farmers are willing to plant to tomatoes, More

information is needed on these crops over time

"Tobacco rankings reveal vhy that crop tends to be populér. It has

- potential for high net returns but the risks are relatively low.‘ Farmers,

tﬁen, are willing to invest substantial cash costs in its production,

The observations on peanuts for these two years indicate that this
crop does not compare very favorably with alternate crops, It may be
grown in areas of lower fertility and more variable conditions where other
crops would not do as well, However, it appears as if peanuts would not
compete well with other cropc in areas with good irrigation and soil

fertility,

Syctem comparicons

The number of observatinns on total systems 15 small so the discussion
of these results wi{ll be somevhat more limited than for the individual ecrops,
Five cropping systems have been grown by farmers urnder the MCP supervision

vhile data has been collected on four traditional systems, Table 5 gives tﬁe

net rcturns by system for the nine sets of observations,

The vlce-peanut-tomito T2 system had by far the highest net returns

per rai of any of the systems, This was due pricarily to the highly
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profitable tomato crop in the hot dry se#son. If a more profitable crop
could reﬁl&ce peanuts in the cool season and be compatible with the

followiﬁg tomato crop, this system's alread; high net income might be
improved substantially devending on the carry-over effects of the legume, -
Since tomatoes have high cash and labor requirements as well as being somewhat
risky, alternative crops should be suggested for the hot season {f this system
is to be edopted on large areas by farmers Yhile this system does have

substantial promise for extension to farmers, credit provision would need

to be made along with arrangements for seedling production and distributién,

The rice-tomaﬁo-peanut T, system ranked 2nd g profitability primarily
because of the tomato crop in the cool season, In addition, the cash cost
requirements are low, Short duration rice varieties must be grown so tha

the cool season tomato crop can be harvested before prlceo fall, If a hot

season crop could be SUbatltu*ed for peanuts, this system's performance could

be improved substantially, However, water reQUirement would be a key criteria
this third season crop as many areas in the Chiang Mai valley lack dependable
water supply during this time, Peanuts may be an approprlate choice for
certain areas with more sandy sofls and irregular water avallability, This
system is relatively risky due to tomato disease and price problems, but

careful m:nagement can reduce these risks subs stantially,

The rice-garlic-sweet corn system ranked 3rd or ch in the nine systems

depending on which net return criteria is used., Since this system shows
substantial promise, further farmer testing is being done by the Priject,
Sweet corn technology aprecars to be good and can be managed by farmers. More

research and experience is needed on the market problems that might accompany

‘substantial sweet corn production, Credit provision is important for the
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garlic crop with its high cash requirement,

The rice-tomato-rice system tested by the Project in 1975/76 had lower
returns than expected because tws of the thr;e hot dry season rice crops
fajled from lack of water, Even with those failuresthacsystem did rank
Ath or Sth, For arecas that have reasonable water supgly in the hot dry
season, thls system would be attractive especially since the traditional

rice-rice system would be only slightly altered by growing a shorter season

first crop and Placing a tomato crop immediately after,

The rice-soybean-chinese cabbage system ranked relatively low due to
the performance of chinese cabbage, The first two crops in this system are
among the least rlsky of all crops observed and have low cash and labor
requirements, If more profitable hot dry season crops can be developed

that are compatible with soybeans, this system could be quite attractive

to farmers in terms of labor and cash cost requirements and risk considerations,

Of the traditional systems, the rice-tobacco alternative is the mest

attractive followed by rice-chili peppers and rice-coybeans,

The total labor requir~ments of the MCP Systems as grown by farmers
are not substantially larger than the labor used on the traditional systems

observed, Rather than requiring wore labor, the newer Systems tend to spread

labor requirements over the year more evenly, The traditional systems

generally require 50 percent less cash costs than co the systers grown under

MCP supervision, The average net returns to the traditional systems {s

59 percent less than for the farmer tested MCP systems,

The above iverages can be easily mis-interpreted since comparative

net returns must be made on  certain specific farms and areas, What is



best economically for an individual farmer depends on a number of factors

this can best be determined by developing farm level analysis using farm

management techniques,

Table 5 Comparison of Systems by Selected Criteris

Net returns/ Net returns/rai

rai not not counting

Systen courting land land and labor Cash cost Labor use

New systems _ ( baht/rai w--o-. ShaLEDITTEEE )
Rice-peanut-tomato , 4,053 5,739 1,208 1,555‘
Rice-tomato-peanut 2,283 3,965 858 1,675
Rice-Garlic-Sweet corn ‘ 1,999 3,456 3,055 1,451
Rice- tomato~rice 1,063 3,374 974 1,551
Rice-soybean-chinese cabbage 1,772 2,760 718 1,138

traditional systems

Rice tobacco 2,120 3,622 1,051 1,493
Rice chill pepper 1,743 3,068 1,023 1,036
Rice  soybeans 1,076 1,864 233 .822
Rice peanuts 723 1,872 544 1,137

Labor use among systems

One of the ways to estimate how the new systems might fit {nto farmers
traditi{onal cropping ratterns is to look at the use of labor over time among
systenms, Mﬁst farmers will no: adopt the new three-crop-a-year systems on
the wliole farn area, Usuclly the new Systems will be allotted a certain
part of the farmers land while the rest will be devoted to systems with
which he is more familiar, Therefore, the qQuestion 1is not sioply can farmers
successfully grow three c¢rops a year but whether 3 €rop systems can be

managed on the same farm as traditional 2 crop systems,
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Chart 30 shows the labor profile for two systems - a rice - peanut -
tomato new system and a popular rice-tobacco traditional system, Labor
vse by week in man hours per rai are shown for the entire ycar. These
labor prcfiles are averages of several observations and hence tend to
even out the peaks individual families might experience, Tﬁking the -
systems seperately, it is obvious that the new rice-peanut-tomato systam
extending over one year and would cause the following rice crop to be
delayed, This was primarily due to the peanut cfop taking'longer to
mature than was expected because of abnormally cool weatheg,during the
flowering stage, This is ancther reason for more research on peanut
varieties, Ho%ever, for the other systems tested in the villages farmers
were able to compiete them within the cropping year and the rice-peanut-

tomato system was completed for this year,

The combination of the two systems on the same farm shown in chart
is interesting in terms of possible labor constraints at certain times of
the year, The rice variety used in the more‘inCensive system was a shorter
duration variety which allowed earlier peanut and tomato plantings, This
1llustrates the impo;tance fcr intensive cropping patterns of having shorter

. season rice varieties, The variety used in the new system was being harvested

in the 18th

- 20th week after nursery prepa:égions. Land preparation and
peanut planting was being done in weeks 22 through 26, In e traditional
rice-tobacco system, we found that the rice was being harvested in the 215t
through the ZSth week which was precisely the time farmers would be preparing
land and planting peanuts, This was a problem for certain participant farcers
as they were trying to harvest théir traditional variet£05 of rice at the time
we were advising them to begin land preparacion for the second crop of a three

crop systen, The developnent of small equipment i{n harvest and land preparatic

activities becomes {importont in this situation,
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Another Interesting analysis {nvolves the amount of family labor
availadble for working in cropping activities and the size of farm, Suppose
the farm size is 6 rai - the median in the villages of the MCP tegting
program - and there are 2,5 adult equivalents for working in cropping
activities per farm, The average family is slightly under § peopl:,” If
one considers 40 hours per weck as full time for working on cropping

activities then in this situation there would be 100 hours cf fanily time

available for the week, With 6 rai, this would mean there are 16,7 hours
of labor per rai ber week from the farm family, Thiﬁllevel of labor is
iabeled A in chart 30, This situation would require's;bstantial hired labor
in rice harvesting, peanut land preparation, planting éﬁd harvesting and in
almost all of thé tomato crop activities, Obviously, 6 rai of tomatoes is
more than would normally be grown and the hired labor requirement is one

reason, The traditional system would require hired labor in rice harvest

and much of the tobacco work,

Situation B represents a smail farm of 4 rai with 2,5 adults available
for cropping activity, 1he ﬁumber of times hired labor would be necessary

are not reduced substantially, but the amount required would be less, The

line labeled C represents 2 larger farm of 8 rai with 2.5 adult equivalents
working full time at 12.5 hours per week per ral. 1In this case substantial
labor would be required from rice harvest on through the tomato crop in the

new system, Even the traditional system of rice-tobacco would need non-

family labtor for many weeks un through later March, The small farm sizes

existing in these villages reflect, in part, the labor intensive nature of

many cropping activities, It muy be that small farm sizes have resulted
partly by design reflecting labor needs and mandgement conpleoxities

occurring on farms over 7-8 rai,
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Conclusién

The farm testing activities have been necessary to accomplish the
MCP goal of developing more productive cropping systems that could be

adopted by farmers, Wiihout thesce fa Trer minaged system tests, our .

research productivity would be severely impaired,

Several interesting observations on constraints were made during
these tests, A few of the important problems were az follows, Water
scheduling and control at the farm level are crucial problems to be 501§ed
before more intensive and diversified cropping can be adopted, An ;QUally
important constraint is the availability of quality seed for all crops, A
high quality tomato seedling distribution System will be crucial if this prof-
itable crcp is to be success{ully grown by farwers, ' Tenure security for
the entire year was also 2 problem with some farmep partlcipants If a
farmer renting land can not e assured of havlng control thoughout the
year, crop system planning will be impaired, Labor bottle-necks are also
important between the rice harvect and second erop planting when farmors
grow longer season first rice crop varieties, Development of a shorter
season glutinous rice variety that is acceptable to rural.people's teste 1s an

'important requirement for more intensive cropping system adoption,



Chart 1 Cost of Production of Rainy Season Paddy in
Ban Mae Kung and Ban Han Kaew in 1975 and 1976,
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Chart 2 Yields of Rainy Season Paddy in Ban Mae Kung
and Ban Han Kaew in 1975 and 1976
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Chart 3

Cost of Producfng a kilogram of Rainy Season
Paddy in Ban Mae Kung and Ban Han [{aew in
1975 and 1976,
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Chart 4 Net Returns per Rai of Rainy Season Paddy in
Ban Mae Kung and Ban Han Kaew in 1975 and 1976,
2T
2
T
1 1209
1126
2T
2
710
1T, —
561
T1 —
430

;___.v___._l
Net returns/rai
considering all costs

— e —t
Net returns/rai
without labor and land cost



Percent

Total 40

20

10

Charet 5 FPercent of Observations Falling within
. Net Raturns Intervals for Paddy

el
n

430
S = 375.8

-600 -400 -200 O 200 400 600 800 1000 1200 1400 1600 Nat Returns - Baht/Rai

30

20

10

-600

-400-200 O 200 400 600 800 1t ' 1200 1400 1600 Het Returns-Baht/Bai

20

10

21.'2
X = 710

§ = 271.6

PO,

=600

Percent
Probability
100

-400 -200 0 200 400 600 §OO 1000 1200 1400 1600 Ket Returns-Baht/Rai

Chart 6 Probability of Obtaining more than
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Chart 7

Cost of Production of Peanuts in Chiang Mai
during 1975 and 1976,
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Chart 9 Net Returns per Rai of Peanuts in Chiang Mai

during 1975 and 1976,

Ty

300

o
¥ T]_
103

2
746 716

Il

\—_._v__/
Net returns/Rai
without land cost

Net returns/Rai
without labor and land cost

/2;\



Pexcent of Chart 10 Percent of Observations Yalling within

Total Net Return Intervals for Peanuts
Observations

%01

1]
[ ]

103
20
T 8 = 454

-700 -500 -300 -100 100 300 500 700 900 1100 1300 Ket Returns/Rai

Percent of
Total
Observatiocas

40
30
20 |

10

0 N\

-700 -500 -300 -100 100 300 300 700 900 1100 1100 Net Returns/Rai’

Chart 11 Probability of Obtaining more than Stated

Bet Returns for Peanuts
Percent of

Total
Observations ' 1
100 pueey

90

80 .
T) Modfan = -75

70 T, Medfan = 175

60

30

20

10

0 . . . N s .
-700 -500 -300 -100 1C0 300 500 700 900 1100

' Net Returns/Rai



Chart 12 Production Costs for Tobacco in Ban Mae Kung
and Ban Han Keaw in 1975 and 1976
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Chart 14 Net Returns for Tobacco in Ban Mae Kung
and Ban iHan Xazw in 1975 and 1976,
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Chart 15 Costs of Production for Garlic
in Ban Han Kaew and Ban Mae Kung
in 1976,
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Chart 16 Net Returns for Garlic in Ban Han Kaew
and Ban Mae Kung in 1976,
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Chart 17 Cost of Production for Cool Dry Season

Tomatoes in Ban Mae Kung in 1975/76
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Chart 19 Costs of Production for Soybeans

in Chiang Mai in

1976 and 1977,
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Chart 20 Yields of Soybeans in Chiang Mai

in 1976 and 1977
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Chart 21 Net Returns for Soybeans in Chiang Mai
in 1976 and 1977
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Percent Chart 22 Probability of Net Returns Falling within
Probability
specified Intervals for Soybeans in Chiang
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Chart 23 Probabilities of Obtaining More Than Given Net
Returns for Soybeans in Chiang Mai in 1976 and

1977,
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Chart 24 Cost of Production for Hot Dry Season Tomatoes
in Ban Han Kaew and Ban Mae Kung in 1975 and 1976,
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Chart 25 Net Returns for Hot Dry Season Tomatoes in
Ban Han Kaew and Ban Mae Kung in 1975 and 1976,
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Chart 26 Cost of Production
Peanuts in Ban Han

for Hot Dry Season
Kaew and Ban Mae Kung

in 1976,
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Chart 27 Net Returns for Hot Dry Season Peanuts
in Ban Han Kaew and Ban Mae Kung in
1976.
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Chart 28 Costs of Production for Sweet Corn in
Ban Han Eaew and Ban Mae Kung in 1976,

Labor
515
o

Supplies
162

Equipment
Hr‘t

Cost or Production
including all costs

848

=

55

Cost of Production
without land and labor
217

Returns in
Baht / Rai

1050 |
900 |

750
600

450

300
150

Chart 29 Net Returns of Sweet Corn in Ban Han Kaew
and Ban Mae Kung in 1976,
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