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Abstract

The scarch for cropsand concerned activities that become mechanized through multifarm
mechanization services was the main objective of this research, The production of corn, black beans,
oybeans and wheat is primarily getting mechanized by contracting machinery services. The main
mechanized activitics are no-tillage drilling, crop protection and harvesting. Important providers ol
c(uipment for these activities are farmer contractors, farmer groups, machinery services of the local

dovernmentand cnr:_‘;p{:rﬂtix-'{:.‘::.
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Resumo

() objetivo central do presente trabalho ¢ a busca de culturas e atividades ligadasa clas, ay

; . ] B R ] ! 1 ¥ o : ol - 3 : s :
(s sao mecanzadas atraves do uso coletivo de maquinaria agrmala. Para este 4:‘.:~3t.u+:]i:.1j Pesquisa o
campoloirealizadac osdados coletados estatisticamente analisados. As culturas com maiorincidéncia
demecanizagao coletiva sao milho, feijao preto, soja ¢ trigo. As principais atividades mecanizadag
coletivamente nestas culturas sdo o plantio direto, as pulverizagbes e a colheita. Os principais
lornecedores de maquinaria agricola para estas atividades sio agricultores prestadores de servicos ¢

drpos deagricultores, bem como servicos de patrulhaagricola das prefeituras e coopcrativas,
o 1 {

"alavras-chave: Pequenosagricultores, Mecanizacio coletiva, Mecanizacio.
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nlormal sharing, farmer contractors, commercial contractors, machinery rings and

hiring (renting) and leasing. Group ownershi pisdividedinto cooperatives, syndicates and

1 INTRODUCTION

South Brazilian’s agriculture is mainly based on two farm types: the large farms
(latifundies), which activitics are concentrated on a few crops and/or cattle production
and the smaller farms® with a very diversified agricultural production.

Small farms in the Southern State of Rio Grande do Sul (RS) mainly pmducé
tobacco, beans, corn, wheat, rice, potato, sweet potato, cassava and to some extent also
soybeans. The integration of animal production into the farming system is common.

Latifundics in RS usually focus their production on soybeans, rice, wheat, corn and becl.

1.1 The Scope of the Problem

Since the “Green Revolution”, modern inputs like seeds, mineral fertilizers,
pesticides and mechanization are used more and more frequently. Many small farms
changed the priorities regarding their production patterns from subsistence to market
oriented production. Today, there are very few farmers producing for their family’s
subsistence only. However, large differences regarding the intensity of use of modern
inputs have been reported (Silva 1990, 12p.).

The integration of these small farms into market cconomy has been accelerated
by the formation of MERCO SUR? in 1991 since it provided new opportunitics and led
to increased competition. Increased competition induces farmers to reduce the cost of
production and improve the quality of products.

Many authors arguc that mechanization could be one of the strategies to reduce
costs (see Holtkamp et al. 1978, Steinmann 1988, Wicncke 1982). Apart from the
advantages of mechanization, very often negative effects like “too high investment costs
for small farmers...” have been observed (sce Balestreire 1993, Binswanger 1984,
[nternational DLG-Symposium 1986:1pp, FAO 1985:45pp, FAO 19920, Steinmann
1988).

Farmers around the world tried different arrangements for provision of machinery

services in order to minimize thesc negative effects of mechanization.
1.2 The Contractual Arrangemcnts for Provision of Machiner}f Services

The FAO (1985) divides the main arrangements for provision of machinery

services into individual and group own ership. Individual ownershipis further divided into

Usually units sith less than 50 heetares ol arable land are considered small farms in the Brazilian state Rio
Crrande do Sul (Klingensteiner 1982; Klingensteiner 1984,
PMEIVCOISTTIG miecans “Meri ado Comun del Sur” (Common Market ol the South) and COMPrises Loag

cottint o Avgenting, Braedl, Paraguay and Uraguay
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Part ncrships and farmer groups.

Informal sharing is mostly concerned with machinery and work capacity, which
i shared between farmers with or without operator and without monetary payment,
larmer contractors comprise farmers with over-capacitics in work and machiner}rj which
they provide against monctary payments to other farmers who lack these capacities. The
commercial contractors are specialists providing certain types of machinery services for
larms and expecting monetary payments for them. Machinery rings arc to be understood
v system of sharing machinery and work within a limited number of farms, being
members of the ring. The farmers who ask for certain services receive these from anﬂthrkr
member farmer of the circle and have to pay for them. Accordingly, the machines used
within the rings do not belong to the ring but to the farmers. Hiring (renting) is to be
understood asa service where a person, who possesses the equipment, rents it to farmers
who need it. These farmers operate the machines themselves.

Cooperatives are formal larger groups of farmers. The cooperatives own the
tiachines and provide them to farmers, whether they are members or not. In most cascs,
| the farmers requesting the equipment are not members of the cooperative they have
L0 pay higher leasingrates, whereasthe members pay annual fees. Inmany regions, smaller
Lroups—the farmer groups—are found more frequently. Farmers with common interests
come together to buy certain machinery. The members then can use this machinery
whenever they need it. These groups can cither be informal (no formal, x-w.ittt.-lz
wieements) or formal (with a written contract or statute).

In many countries the government also has spent a lot of moncy in creating public
machinery stations to provide services to farmers. But in manv cases, the type of
machinery provided is not corresponding to what farmers really I‘;ECd.

Wetherefore try to demonstrate for the Centro-Serra Regionin the Brazilian statc
o Grande do Sul, which activities are on the way to becoming mechanized by contracted

machinery services and which providers are available for cach type of machine
|3 Objectives and Hypothesis

lhe objectives of this study are:
1 Identifying the procedures within the farming systems of the rescarch region
\ I | e ' \ X 7 - oy 8 : | |
viieh become mechanized through multifarm machinery usc;
: i i g \ I , I . " _,,’ o 5 o = 1,.° . ' i
Iy, Sear hing [or farmers preferred multifarm mechanization providers for the

diteyent procedures and/or devices and to explain their reasons.

The following hypotheses were derived from the objectives above:
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mechanization!

b. The basic machinery for animal productionis mostly owned by farmers because
of their frequent usc as well aslong term planning possibilities. On the other hand, in plant
production, multifarm use of machinery is more frequent.

c. Regarding crops that are used within the farms, for example corn for feeding
animals, self-help organizationslike group ownership of the machines thatare cooperatives
and farmer groups, are found more frequently than private contractors. Because of their
flexibility, contractors are used more often as providers of machinery for cash crops,

which arc smyheans and black beans.

2 METHODOLOGY

The Centro-Serra (rescarch region) is located in the middle of the Rio Grande do
Sul statc and compriscs the following municipalities: Arroio do Tigre, Sobradinho,
Scgredo, Ibarama, Estrela Velha, Lagodo and Tunas. For this research, the municipalitics
Arroio do Tigre, Sobradinho, Segredo and Ibarama have been chosen.

In a first step we had to identify the farms that arc using (contracting) any kind of
machinery services in the rescarch region. For this we contacted all local agricultural
extension services, agricultural cooperatives, syndicatcs as well as private commercial
contractors of agricultural machinery and asked them to give us the names of people using
any kind of contracting machinery for farm activitics. Thercafter we selected a random
SE’IITIPIEq_ of 121 farms.

After getting in contact with the selected farmers who demonstrated interest in
this rescarch, the collecting data was started. To test our hypothesis, we nceded
information on the whole farming system, i.e. ficld activities on crop cultivation and
animal production, as well as information on the farm location, production purposcs and
aspects concerning farm size. Regarding mechanization, we looked for information on
the property and using rights of the available and used agricultural machinery.

The data were collected between October 1999 and February 2000 using a
standardized questionnaire with mostly closed and some open questions. The collected
data were analyzed through frequencies, descriptives and correlations using SPSS and

Microsoft Excel.

a8 YR (e "select random ‘ullllilh‘" al SI'sS 10,0
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3 RESULTS AND DISCUSSION

According to the latest agricultural census data available on the Centro-Serra
Legion, more than 98% of all farms in this region have less than 100 ha (hectares) of farm
arca’ . This figure indicates a stronger land division between farmers in this region
compared to the Brazilian average (89.7% with less than 100 ha). t

If we consider only the farms that are in some ways contracting any kind ol
imachinery services (our target group), the percentage of farms with less than 100 ha farm
irca decreases to 91.7%. This indicates that some smaller farms are not contracting
m.u'hirmr}r SEIv1Ces. |

However, not the whole farming arca can be mechanized. Thercfore another
indicatorisnecessary. Thearable land® seems to be helpful because in the research region
most of the arable land is also mechanizable. If we consider only the arable land in the
(cscarch region, we find that 96.7% of farms have less than 100 ha of arable land. This

idicates there are some farms with more than 100 ha of farm land but with less than 100
la ol arable land, which is mechanizable (Table 1).

Table 1: Percentage of Farms Cnntra{:ting Agricultural Machinery and ofall Farms
Hotween Ditferent Farm Size Groups
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[ css than 20 ha

20 up to less than 40 ha

40 up to less than 60 ha 6.6

GO up to less than 80 ha 0 L7 1.4
S0 up to less than 100 ha 5.8 1L 7

100 ha and more 33 8.3

Source: * own rescarch; ##* Data from IBGE (1996).

The most common activities within the farms are the cultivation of tobacco,
oyhbeans, black beans, corn, wheat and rice as well as some animal production (cows,
g, chiclkeen and fish). (hwwr:\]l}f, the farms also cultivate some crops for subsistence

b o cassava, swoeoet polato, potato, [ruits and vegetables, Fig, 1 shows the Crops mos|

e "laven area” means tie whole land area of the farm.
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frequently cultivated, to what extent they can be considered as cash crops and how often
they become mechanized by contracted machinery.

The differentiation between cash and subsistence crops is based on the ratio of
production, which becomes commercialized “in natura”. Feed and food are not included.
[t is important to mention that for some crops a very important part —in some cases the
major part - of the consumptionisanimal feed (i.e. corn). On the animal production side,

a part of the productimn is gem—zraﬂ}f used for houschold consumption.

Cultivation of Different Crops and Multifarm Use of Mechanization in
the Centro-Serra Region (1999/2000)

100% |-

80 %

60%

% of farms

40%

20%

0%

. cuhwatmg farms .f.‘:Lﬂtwatmg falms cnntrattmg machmm}f fr:u 1t [j "N natma mmket pruductmn

- " - - - - - - - - - - = - s = - - - - - - = - B

Source: Own research

Figure 1: Percentage of Farms Contracting Machinery Services that Cultivated Different
Crops, Used the Contracted Machine for its Cultivation and Percent of the Production Sold “In
Natura” (Without Transformation) in the Centro-Serra Region (RS/Brazil), 1999/2000.

As shown in Fig. 1, corn, black beans and tobacco arc being cultivated by most
farmers contracting machinery services in the region (> 70%). Besides this, other crops
like soybeans, cassava, sweet potatocs and potatocs arc also being cultivated. As can be

seen in this figure, tobacco and soybeans are typical cash crops. Tobacco is consumed

ncither b}r humans nor 1‘}}f animals. Only a few farmers are u:aing Sm}fbeans as a source ol

protein to feed cows. Corn scems to be a very important crop because more than 90
pereent ol larmers cultivate and also consume an important share of p]':'mdm‘tinn as food
and [eed, Cassava, sweet lmt.nln‘nu| potatoarc cultivated forfoodin Hl'r]:l”t‘l']]Itliﬂ}lj.,r.lll-:n.|1
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Wbnistence orientation, only a few farmers utilize machinery on these plots and only il
thiy own the machines. More market oriented crop production becomes more
mechanized, with the exception of tobacco.

Mechanizing the cultivation of soybeans, corn, wheat and black beansis easier than
altobacco, mainly due to the basic machinery for preparing the soil (in tillage systems),
Avilling, applying pesticides and harvesting is similar. Only for the harvest of these crops,
e dilferences can be found: the black beans arc normally harvested by hand and after
the plants have been dried out by the sun, they are threshed out by a stationary thresher,
denerally powered by atractor; the soybeans, the corn ( grain) and the wheat are harvested
by combines and the silage corn is harvested by special forage harvesters. Furthermorc
the cquipment for mechanizing these crops is cheaper than that for tobacco.

In animal production, used equipment and machinery are normally owned by the
lariner. As reasons for buying the equipment for animal production, farmers argue that
they need them cvery day and can not wait until they would become available from other
providers. Only for constructing fish tanks, a few farmers have contracted services with

pecial machines mainly from public providers.

As Table 2 shows, farmsare contracting onaverage 2.5 different machines for their
whole farming system. The four crops with common equipment (corn, black beans,
wybean and wheat) have a similar number of different machines being contracted by
larmiers, varying from 1.25 for wheatup to 2.26 for corn. Forrice, the number of different
contracted machinesis 3.25 on average, which is higher than that of the other crops, but
only a few farmers (less than 10%) are cultivating it and contracting machinery for its
production (rl{_L';UI 1).

["able 2 Descriptives on Number of Machines Contracted for the Whole Farms

wowellas for the Production of Corn, Black Beans, Soybcans, Wheat and Rice in 1999/
00

| otal U uf e {umm U.‘i:] M’u hxncq ) 13 1 6 % Eé;Z ﬁ
I contracted machines for corn .
Wodicton 88 1 6 2.26 1.26
I contracted machines for black
g .m]rlnciurlinn 23 ] * R e
Hocontracted machines for
|1I"||'|H'1“| |”1H “l1l.il'.]]] 37 1 4- 1'89 -91
H contracted machines for wheat
|i|ru|lll'|lllll : ! ? k5 it
Hocontracted machines for rice

8 | 5 3,25 .28

luiuhu'tluu
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The crops that more often become mechanized by contracting machinery services
arc corn, black beans and soybeans (Figure 1). A closer look into the activities within cach
crop that becomes mechanized by contracted machinery reveals that nearly all activities
become mechanized by contracting machinery services. But there are mainly three
(groups of) activities that become mechanized more often through contracted machinery
services: the no-tillage drilling (by no-tillage seed drill), the crop protection (by ficld
spraycr) and the harvesting (by stationary thresher, combine harvester and silage corn
harvester) (Table 3).

Knowing the mainactivities thatbecome mechanized by contracted machinery we
go further and try to find the main providers for each type of machinery. If we look after
the providers of equipment for drilling, spraying and harvesting, we find that farmer

contractors are the more often mentioned prmfider, except for silage corn harvester

(Table 4).

Table 3: Contracted Machinery for Corn, Black Bean, Soybean and Wheat
Production in the Centro-Serra Region 1999/2000

e -=-$ Wiﬁ o ”E"ﬁ?{g% -sz e
i ;

5 u::u"f Ferﬂf;::a fion:

Bulk Lime Spreader 3 5.7 3 5.8 3 8.1 , -

Slurry Tank Spreader 9 10.2 1.9 : - :

Fertilizer Broadeaster 2 2.3 2 3.9 2 : i

Soif preparation: |

Disc plough 3 3.4 S ; : " : -

Disc harrow 2 2.3 . - , : ] )

Heavy tine cultivator 9 10.2 3 5.8 : z z :

Rotary tiller i 1.1 3 . ; 2 - ;

Brffffﬂg;

No tillage seed drill 49 557 40 769 20 54.1

Tillage seed drill 2 2.5 - : . i : .

Animal drawn no tillage seed drill 3 3.4 2 f s : - : ’

Crop protection;

Ficld sprayer 33 ST 23 44 2 13 35.1 p ]

Animal drawn ficld sprayer 3 3.4 2 39 : : , -

Harvesting, transportation and

processing: -

Stationary thresher 3 3.4 23 | 442 | .Y

Cenbifieniii
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§ }‘ Black ﬁﬁm‘é i‘""ﬁ} 13@;&2: ang (N1=237)Wheat (N 1=
'ractor mmmtcd corn cob plcl 5 :-.7 . - - - -
Comlinie harvester 35 39.8 - - 28 75.7 7 87.5
| railer . 2 : 2 ] Fop 1 128
JH!I"‘-,' 1 1.1 | 1.9 ] 2.7 ] 12.8
Seod drier ol 81 - . - - -
Corain cleaner : . = - [ S 1 I'.:’_.r-i
| actor mounted silagc CcOom 20 59 9
harvester L ) ) ) ) d

N (total farms considered) = 121 farms; N1 = number of farms contracting any kind of
machinery for this crop; N2 = number of farms contracting the specific machine for each crop; %
N2/NI1.

Source: Ownresearch.,

Table 4: Mechanization Providers for No Tillage Drilling, Crop Protection and
[ larvesting in the Centro-Serra R{:gimn (RS, Brazil) 1999/2000.

. S fﬁ}i‘igﬁr&@f &@r&m@ﬁeﬁ%
e i xc-:"'?ctwwgﬂa HEn gmi - * E@rmyﬁgﬁﬁﬁg%gm@m g?&_ﬁgﬁ %‘@fﬂtll ral
.. g ﬁ@ﬂﬂ%w;*ﬁw o goupe
|nl||[un;* bff{:‘d dl‘l] (\T 57) 1.8 45.6 S8G 24 6 79 8
lield sprayer (N=34) 2.9 55.9 5.9 35.3 '
Alationary thresher (N=25) 8.0 88.0 4.0 -
(ombine harvester (N=45) - 77.8 20.0 X2
I"I"ﬂ" corn harvester (N=26) ¥ : 115 46,2 34,6

* Government of the municipalit}-'.

Source: Ownresecarch

l'rom the 57 statements about contracting no-tillage sced drill services, only 1.8

"o aceessed the service by informal sharing of the equipment whereas 45.6% of farmers
declared that they used farmer contractors. 5.3% reported that they use cooperatives,
6" that they use farmer groups as provider and 22.8% used the services provided by

the government of the municipality. Herein, the main providers of no-tillage drilling
crvices are the farmer contractors, farmer groups and the local government. Farme:

contractors, as mentioned above, own the machines and use their over-capacity (o
creane the extent of utilization of their n“zfu']lim*l*y in order to decrecase fix costs. Often,
Larmer groups are mentioned, where farmers have more aflinities to their Iu'i‘}{hhnl N,

TR ally when they are family related, The lacal fovernment asa }n-m-iclq-r secms to be
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only a temporal phenomenon because of the political moment, where the actual
administration looks for subsidies by the national government to offer this kind of services
to farmers for lower rates than other providers can do. When subsidics will disappear,
these services will not continue in the same quality (new machines, lower ratcs).

Looking for providers of ficld sprayers used for crop protection, we found a
similar situation: mainly farmer contractors and farmer groups are mentioned. This is
mainly because both technologics are inter-connected. If a farmer wants to drill without
tillage, he also looks for a sprayer to apply the total herbicide before drilling. So, both
machines are strongly related resulting in a somewhat technological package, which is
used for many months over the year, especially the sprayer.

The harvesting technologies require some introductory explanations before we
discuss the results. In the research region, the stationary thresher is mainly used for
threshing out the black beans, mainly because of the low plant height so the harvest by
combine is not possible. Farmers pull out the bean plants and put them in the sun for

drying. After that, they collect the plants and thresh them out DY stationary threshers.
Other plants become harvested by combines without limitation of the low plants height.
This is the case with soybeans, wheat and corn. Traditionally, corn was also harvested by
hand: cobs were collected and then threshed out by stationary threshers. But this has
changed during the last years, and this trend will probably continue into the future because
of high demand of labor and the increasing level of wages. A very crop specific activity
is the harvest of silage corn. The equipment, which is mounted on a tractor of about 45
up to 60 kW (kilowatt), is only used for corn. It is used over a longer period of time,
however, because of the different drilling periods and the variation of the cycle length
of the used cultivars, which arc mainly hybrids.

Contracting stationary threshers, as mentioned before, arc mainly used in black
bean harvest. Farmer contractors are the most important providers of this technology
(88% of farmers contractingit). The reason why mainly farmer contractorsare providing
this service could be the availability of time during the harvesting season (December-
January). On the other hand, for the bean producing farmers, it is very important to clear
up their fields to drill in the next crop, gencrally corn. In addition, the black beans can
not remain for a long time on the ficlds after having reached maturity. Losses will
otherwise take place. These recasons together with the spontancous and flexible
decisiveness makes the farmer contractors the most used provider,

If we consider the combine harvester, again farmer contractors arc the providers
most frequently used. In addition to that, cooperatives appear to be the second provider
in Irequency of mentions. But the farmer contractors arc, with 77.8% of mentions, the
most important providers in the research region. The farmer (contractors) has many
advantages compared to the cooperatives, amongst them mainly the “less time to wait fo)

' T k . Fore . ' ' ¥
service 15 mentioned by farmers. The cooperatives as providers of combine harvesters

NELES, Santa Cruz do Sul, v. 6, n 2, p 4154 mginiago. 2001

5 |

tomtohavesome diﬁadx-fantagﬂﬁ compared to farmer contractors, i.c. more walting time
lor larmers to receive services as well as the problem of administrating the cooperative,
which in the rescarch region often lead to conflicts between farmers. These cooperatives
were formed in the past through subsidies and special credit programs as well as througl
e assistance of German specialists on multi-farm mechanization. In the beginning, the
‘ooperativeswere the only available provider, but nowadays the competitionismore still|
which makes it difficult for the cooperatives to exist as a machinery provider. Here also
the Brazilian laws concerning the social security of the opcrators of cooperative's
iachines are factors that contribute to the higher rates and difficulties to sustain.

The silage corn harvester seems to be a particularity: there is no farmer in ou
toncarch sample that contractsit from a farmer contractor. Mainly farmer groups (46.2%)
il the mechanization services of the local government (34.6%) arc mentioncd ay
provider. Cooperatives and informal sharing were mentioned, but only by afew farmers
L here are many factors that contribute for farmer groups to be the most important
irangement for providing the used silage harvester:

apartfrom the silage harvester, farmersneed some trailers and tractors they may
nol have, so they can share them with the other group members;

because of the long term planning (milk production), farmers prefer to use good
(clationships with their neighbors, who generally form the group.

I'he mechanization services of the local government again reaches its importance
i provider mainly because of its lower rates. How long this service will be provided

L the Tarmers in the actual conditions can Dnly be speculated at this moment.

4 CONCLUSIONS

The results of this rescarch showed that in the Centro-Serra chic}n of RS mainly
notillage drilling, spraying and harvesting of corn, black beans, soybeans and wheat
Liecome moechanized hy L'Umtrn{:ﬁng machincr}r SCI'ViCes.

I'armers prq.:il*r to own the machim:ry usced for animal and feed prt_:udl.u_'l'inn (Or af

leant a share of them). This could be shown with the silage corn harvester being uged
montly in farmer groups. On the other hand, for cash crops like black beans and soybeans,
more lexible and .Hld]':l*ll‘-'ll.' arrangements like farmer contractors arc preferred by
L ey

[his should lead to more rescarch cspecially concerning the costs of cacl

Urangement type for the specilic machinery.

REQES, Santa Crue do Sul, v. b, 0 2, p. 4154, malalago. 2000
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5 PERSPECTIVES AND RECOMMENDATIONS

More research about farmers’ costs by cach arrangement concerning contracting
machinery services should be conducted with a focus on monetary and non-monetary
transaction costs.

The mechanization strategies of the local and regional government should take
into account that the main activities that become mechanized b}-’ any kind of contracting
machinery are the no-tillage drilling, spraying and harvesting of corn, black beans,
soybcans and wheat.

As competitionbetween farmers will become stronger in the future, the reduction
of production costs will be just one measure to manage that. The multi-farm usc of
machinery could contribute to reduce the production costs and should be further locally
and regionally improved. Therefore, local and regional policy decision makers as well
as agricultural extension services and financing institutions are challenged to promote the
existent forms of multi-farm use of agrir:ultural machinery and also to create new

arrangements of prm-‘iding ma-::hiner}r services to the farmers.
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