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Abstract

The objective of the study was to compile a methodical approach for a time-and-cost-effcient test of a crop
production technology. The two or three-year procedure consisted of: (i) a survey among farmers on the technological
state-of-the-art, (ii) screening the selected agro-technical factors with the use of factorial (FD) and/or fractional
factorial design (FFD), (iii) a series of on-farm FD and FFD experiments and estimation of the total and individual
contribution of the factors into costs and proftability of production. The test crop for verifcation of the procedure was
pea (Pisum spp.). The approach is illustrated by empirical data obtained from the implementation of the procedure
for testing of a green pea production technology in north-eastern Poland. The statistical effciency and economic
proftability of agrotechnical factors in the tested technology were given.
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Introduction

ere is an ongoing process in agriculture to bring the growing
demand for higher yields and changing preferences for agricultural
products together with improved e ciency of crop production
[1,2]. Any modi cation of the crop production technology involves
testing a set of agro-technical factors in a given local habitat and for
environmental conditions. It suggests that changes in agro-technical
factors, such as machinery, cultivars, fertilizers, pesticides, etc. should
be validated with a cost-and-time-e  cient empirical testing procedure.
ere is no prompt methodical approach for screening the interaction
between speci ¢ agro-technical factors in order to design a new
technological process and implement it into agricultural practice.
Instead, there is a common practice to conduct single or two-factor
eld experiments in research stations or to compare the reduced
number of technologies, e.g., “traditional” and “new” ones, in a single



Materials and Methods

e results of a questionnaire survey and eld experiments
according to FFD illustrate an approach in detection of the key factors
of technology.

e survey data on pea production technology was collected in the
north-eastern part of Poland (2006). It was carried out on 243 farms
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sumofsquares. e statistical analyses were supported by STATISTICA
v. 9.1 (StatSo , Inc.).

Results

Survey

All the studied factors of the green pea production technology
contributed 40.1% to the yield variation. e further decomposition
of this variation showed that factors associated with stand quality,
agricultural activities before sowing, quality of sowing material, and
applicationa er sowing contributed in 22.8,34.7, 7.1, and 35.4 percent,
respectively (Figure 1).

e soil gradation and the complex of agricultural suitability
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three consecutive research methods: a survey of the state of the art
of technology and/or on-research-station factorial experiments at
the first stage, and a system of on-farm factorial experiments at
the second stage. The information provided by these methods is
complementary but the crucial stage of this approach is associated
with on-farm research.

euseofon-farm eldexperimentsinagricultural experimentation
is considered a very useful tool at any stage of research. However, it also
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to prove the e ects of spatial covariates because of the small number of
degrees of freedom for experimental error.

Field experiments conducted on farms are not common practice
in Poland. In general, demonstration experiments involving only two
or three treatments without replications or with quasi-replications is
rather easily accepted by farmers. However, in the case of most advanced
designs requiring some extra organizational activities, and usually
extra expenditures, the motivation for experimentation is relatively
low. In the current study, only two advanced experiments (E5 and E8)
were established on farms. Despite this, the data from the experiments
enabled estimation of signi cant sources and their contribution to yield
variation. e farmers’ participation in the experiment was crucial for
the successful introduction of the proposed experimental system. Some
authors report that this is generally advantageous because the farmers’
participation in on-farm experiments requires fewer resources and less
time than on-research-station or diagnostic survey research [24].

Conclusions

On the basis of the results presented in this paper some methodical
conclusions may be drawn.

Survey studies and on-research station multifactorial experiments
are e ective tools in screening agro-technical factors in the context of
crop production technology and detection of key factors responsible
for high yield variation. Both the research methods are con rmative
and validate each-other.

ANOVA of data from the survey, together with eta-square
estimates enables the fractionation of production factors and reveals
the structure of their contribution into yield variation.

Single two-treatment experiments with alternative technologies
(traditional, new) should be established at as many sites as possible
because they are the basis of overall information on the technology
gap. In addition, they are the reference point for correction of a single
contribution of factors and their interactions to the gap.

e system of FD and FDD on-farm experiments is universal and
scalable for a higher number of factors.

e system of on-farm experiments enables exible organization
of experiments, depending not only on the interests of farmers
and organizational capacity of farms, but also on the methodical
assumptions of research and available funds.

e e ciency of the system is high because the experiments may
be analyzed in multiple ways: as a single realization or con gured in
di erent sets of experiments (i.e., at the local administration level, for
di erentsoils, etc.). It is worth noting that the e ciency of the system
and its information provided will be higher, together with the higher
number of farms engaged in on-farm experimentation.

e proposed procedure may be adopted by processing companies
which contract feedstock from farmers. is is because, for a given
feedstock the crop production technology at the contracted farms is
common and uniform and any innovative changes in production
factors may be quickly and e ciently veri ed, e.g.,, when a new
production factor should be tested.
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