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ABSTRACT

The two North Atlantic . islands, Newfoundland
and. Iceland, have many parallels one of which is the
abundance of boglands.: In Iceland they play .an important
‘role in ., a ‘flourishing grassland industry while in
Newfoundland bogs have generally been considered wasteland.
An-examination Of .these contrasts forms the focus of this
thesis. More-specifically its cbjectives are:

i. to examine efforts that have been made to
establish bogland farming in Newfoundland,

'A) ii. to determine the most suitable tarqat(?) for
a: renewed bogland programme, and )

‘111, to emmine the potentlal use of techrology
and experlen:a from Iceland in such a programe.

’l‘ha methods used in th? study i_ncluda structured,
face-to-face interviews with ‘government officlals and
farmers, both in Iceland’ and Newfoundland; a mailed ques—
tionnaire to agricultural representatives in all agricul-
tural regions in Tceland; and correspondence with bogland
scientists in selected coyntries.

' In this study bogland farming is treated as an
agricultural innovation, the adoption of which was not
successful in Newfoundland in ‘ﬂ\a Jpast. A modifi,d ‘Lnnuva-

tive decision process model is used as the framework within
—

which the data collected is analysed.

i



The study ravaall that n\lchln.ry problems were the ~

main rease for the fallure of the bogland projramme of th
1960's in Newfoundland. Bécause of the ovérriding emphasis
on keeping reclamation costs low, drainage intensity was

mininized vhich in turn -led' to severe flotation pfoble

with ordinary “farm machinery. Furthermore, follow—up of the

projects by the agricultural authorities vas i.mdequa:a. and

_ some of the farmers concerned never put,any effort in making

se of the reclaimed bogs. -

In Iceland the bogs have different physical charac-.
teristics due to recent volcanism, and traditionally they
have been important as a fodder resource. jowever, .for
climtic reasons intensive va'riin;qa is required for.success-
f,ul grassland bog 'nrming."_.so: that pufpose a special‘

"tunnel drainage" concept has been developed, which combines

efficlency, durability, and low costs. | Similar technology
has beery used in Ireland, and it is suggested that tunnel
drains be employed in.a renewed bogland programe in

Newfoundland, which, for a number of reasons, .should be

focused on provision of . fodder for the dairy industry.

particularly in the St. John's region.
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CHAPTER I

| N

INTRODUCTION i -

The Newfoundland economy has been dominated for

decades by the three resource based industries of fishing,’

“forestry, and mining, while the fourth; ‘i.e., agkiculture,

is of negligible. proportions. To many this would appear
only natural; the bountiful resource base for the first
three industries simply did not exist for agriculture. On

the other hand it is recognized by otheis’ that thére does

‘indeed exist a resource base for . considerably more logal

agricultural production. Furthermore, the peripheral loca-

tion of Newfoundland, so osun referred to in economic

. studies on Newfoundland, should serve as an inuentive to

* agricultural prodyction for the domestic market.

There are, however, a number of constraints to

farming in Newfoundland, some of which will hc doalt with

_ later in this thesis, but there is one in pazticular that'
~

has been identified as the limiting factor for cattle and
lhaep farming, and that is the llck of winter-feed. Due to
the long winter experienced il\ Navloundlanp considerable’ :
amounts of feed are required to carry the livestock through
the winter. N ’
The production of winter-feed has traditionally
been res’tri::ud to mineral soils, but further land reclama-
tion of such soils is usually an extremely expensive under-
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~

taking due to tree cover, stoniness, ungavoutable eurface
contours, and iinnessof the soil. As a result, production
of winter-feed has been restricted requiring that consider-
able ‘amounts’ of hay'be imported every year in spite of very
high freight costs for such a commodity. .

Reclainming boglands for winter-feed production is
an alternative. There are sgeveral aspects that make the
bogland option ‘attractive; the bogs are often thick, stone-
free, have favourable surface contours, do not usually have
alternat’ive uses, and often extend over large continuous
areas makipg large scale reclamation and harvesting particu-
larly attractive. Notwithstanding these favourable charac-
teristics, bogland Earmir;g T\laa n?‘t been successful ~ in
Newfoundland. In the late 1950's an‘L*l ‘early 1960's bogland

reclamation was actively pursued by the agricultural

“authorities, but in spite of a promising start further

developments in this regard have been - disappointing.
Sevatal raauons Have bedn siggeeted for UNis, and ENeas WAL
be examined in some detail later in this: thesis.

In general terms the thesis examines the feasi-
bility of reclaiming boglands in Newfoundland for grassland

.farming. More

specifically its objectives are:

i, -to examine why previous efforts to reclaim
the Newfoundland bogs have been unsuccessful,
ii. to determine if renewed efforts in this

regard are warranted, and : b




iii. assuming such efforts are found to be justi-
.
‘fied, examine Ghether technology and experience from large

scale bogland reclamation in ICeland can be utilized.

The general is ive: it
is felt that a close look at “"successful® bogland farming in
Iceland might shed some 1light on the “failures”  in
Newfoundland. The . methods ~used include structured
intervievs with fariers in both countries, literature
research, and correspondence with: bogland sclentists in a
number: 'Of ,coudtries. ‘Furthermore; sclentists “ahd lothers
involved with bogland research and reclamation, both in
Iceland and ‘Newfoundland, were interviewed using a struc-
tured but informal approach in ‘\a\rdar to obtain information

_on the gemeral productivity of reclaimed boglands and. any
aifficulties encountered in their reclamition and use. The
"voluminous files of the Newfoundland Agriculturak”Division
were particularly revealing for the study of the bogland

reclamation programme of the 1950's and 1960's as they

contain  both = intra-departmental correspondence  and

or with ive bogland farmers.

The thesis is divided into seven chapters. Follow
ing the Introduction, Chapter II attempts to put the study
in a theoretical context by treating bogland farming as an
agricultural innovation. -In Chapter III previous bogland
' reclamation att!mpt‘l in Newfoundland are examined in detail.

Chapter 1V focuses on bogland reclamation from two
W © !




particular perspectives. First it is examined in the wider
context of grassland farming in Newfoundland in order to
assess the pbtential need for bogland reclamation within
each of the three grassland farming sectors; dairy, beef,
and sheep farming. Secondly, as drainage was found to be a
particularly critical factor in bogland reclamation in New-
foundland an examination' of the various aspects of drainage
intensity fouo_wa; In Chapter V attention is shifted to
Iceland where bogland reqlamation is carried out on a large
scale using different methods and techniques from those used
in Newfoundland. The extent, organization, and financing of
bogland reclamation in Iceland is ‘examined, but the main
concern is with drainage technology. In the sixth chapter
bogland farming in‘a particular area in Southern Iceland is
examined in some detail and cofiparisons made with farming in
Newfoundland. The seventh chapter considers various ap-
proaches for a renewed programme. of promoting bogland farm-
ing in Newfoundland, and examines the different drainage
technologies suited to such A pxogm'mme. The eighth and
concluding chapter summarizes and synthesizes the conclu-
sions that can be drawn from the preceding chapters ‘and
makes some specific recommendations for a pcucy/ef promot-

ing. the future use of boglands for grassland farming in New-
foundland. ral : |

In summary then, the study reveals ; number of
factors that help to explain the failure of the bogland pro-
gramme of the 1960s in Newfoundland, and, wifh input from

Iceland and other countries, suggests a course/ of action for
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! action for. another, albeit different future bogland ‘pro-

I . ol

! grame for a particular section of the.gragsland farming

|

! industry in Newfoundland.
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CHAPTER II

CONTEXT .OF_STUDY.

2.1 Introduction

This thesis does not it neatly into an estab-
lished tradition of similar studfes. In one sense it
represents a compnxative. land-use a'naiy-u. but such studies
are rare, at least as topics for postgraduate theses. Only

two comparative studies are known to the author.  one of

theae, Kikuchi and Hayami 1 (1978)! study of :r_-a agricul-

tural histories of four East-Asian countries, will be

. considered in a ut_.r chapter, but the otha;— is Khan's study
of the agricultural geography of East Pakistan® and
Louisiana, in'vhich he analyses how the.two areas have many
physical parallels but becapse of vastly contrasting

cultural herita

agricultural practices are markedly
(ﬂffqrant (Khan, 1958).
This study, however, is not only a comparative

study, it goes further- and considers the feasibility of

ng and methods from one area

1 ‘Their paper is mainly based on Kikuchi's Ph.D. disser-
tation: rrigation and Rice Technology in Agricultural
Development: A compu:civ. History of Taiwan, Korea and
the Philippines” (Hokkaido University, 19761
unpublished) . . " 4

2

. Now Bur‘Aghduh. ’» . o

[p—
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to another, or more specifically, how  the successful -

development of a resource in area A may help to remedy the.

unsuccessful attempts to develop a similar resource in area
B. 'l'huu, comparison in and; of itself is not the main
cbjectiva, but it is the' possible transfer of sxperierice

which nece:

itates gomparison. The heterogenous literature

on techhol is unfor

not very relevant to

the specific problem.under ‘study here; it typically deals

with issues like' ng. science to technology, inter-

natiohal licencing, and third world development. ‘ The

" literature on diffusion, howéver, is of more relevance.

First, the rather unsuccessful bogland reclamatipn program

in the 1960's in Newfoundland is an example of an’innovation’

that was not widely adopted, and secondly, the ultimate
objective of the study is to establish if a renewed bogland

program involving a modified version of the innovation could

.'be made more successful. The thesis/may, therefore, be

considered to be primarily an examination of the potential
for aiffusion of an agricultural innova\iio;\, the study of
which draws upen comparativa experience’ in an ‘area where
aiffusion has been successful (Figure ). ’ |
2:2 Diffusion studies in ganau{

#  the literature on aiffusion of innovations is

In a F work on the subject
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Rogers and Shoemaker (1971) quoted about 1500 diffusion
report, tional reviews on the topic include Lewis
(19[);‘@.::&“}“-“ and Korsching (1980), whereas ‘th
reviews by Lionberger (1960) and Jones (1967) focus on
agricultural innovations in partgcular. " % X _
Practically all empirical diffgsion studies have

one thing in common, they- are xeuo-pecuve. Usually they

" examine how a pnrticulur innovation 'was adopted, and

whom, either tpmporuuy or spatially, or both. In what ¥
now ccnlidared ‘a classic study, Ryan and Gross (1943)
examtnad the aiffusion of _hybrid corn seed in fwo Iowa
l:ommunitlul. For the first time, the adceptance of a new

practice was clearly recognized as a combination of sevéral

ltagel where the individual. was shown to be involved in a*

persopal process of decision-making, using different sources
of information at each stage. ' This study served as a

prototype for & grest nuriber’ _of® later aiffusion ntudies

. vhere the “emphasis has been in ‘the adoption pidcéss dna on

the identifications of variables related to innovativeness.

This typical emphasis on' the process of the individual's

decision-making is a}:p_aran: in the generalized innovation
dscision scheme in Figure 2. Haowever, for our purposes the
model and the bulk of past diffusion studies are only ' of
peripheral relevance as the parti¢ular innovation under
study was not widely adopted. Rogers and Shoemaker (1971)

4id, however, modify the innovation decision paradigm to

[ FoCT—
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account for the xeje‘ccxo;., and discontinuation of innova-
tions ‘(Figure 3). The process model is modified from the
classical five-stage adoption process (Figure 2) to four
main stages; knowledge, persuasion, and decision, ‘whereas
the fourth, confirmation; either represents a reinforcement
*or Teverasl ofithe decision wtages . :

s Temporally, the model coptains threg: major divi-
sions; antecedents, process, and consequénces. Ant‘e:edents
are’ those variables present in the situation prior to the
1n::oduqcion of an innovation, consisfing of things like the

#ndividual’s personality and social ,ch%racteristica, and the

; .
perceived need for the innovation. The social system vari- .

ables such as society's norms (e.g. modern or ‘traditional)

may serve as incentives or restraints on the individual's
2

‘decision while communication sources and channels pdbvide

stimuli to the indiyidual during the innovation ~decision

process, and the individual forms his perception of the’
. - o -

intovation which,in tutn affects his decision.

Generally speaking, most empirical diffusion

studies deal with the adopter's characteristics, as{opposed

to . innovation characteristics ' or  system charact: ){stics.
Thus, of the approximately 1100 diffusion studies {content
analysed in- Rogers and Shoemaker (1971) only 59 -studies

examine the. irnovation:characteristics, and ‘only seven the

soclal system effects.




Te T Vg 2o Y 5 (1261 "FUBTTUROUGT 16 UoITe31UnGWoD |
..P-E-o:m, Pue 510804 WOIj PINIIPEN)  $5900id UOISIEP UGHIEARAOUU BY) JO W ieg © wanBiy 3
e - & ~ IWIL
v X
- ..A » swiou

s je1o08

AI.....:nara penujuogy
¥ 5 D
* (539N3NB3SNOO)

i\ uondopy

uopowosd

— ~ "u011900 #— uOy8 -
A A A ;
B wair I ) ] :
e 1 | i .
le——souenuiiuoonig 17 { b ke
s . —. . “worieNouus 105

usbe oBueys pesu paaressed “Be!
e21nos 1 FLISCELT




i me comstraints in particular did not allow: an
exhmination® of all the variables adpicted in  Plgure 3.
Instead the analysis focuses on thé planning and implementa-
tion of ‘the bogland policy; the characteristics of the
innovation and how;they affect the sdoption decisions of the
farmers; and the social system variables. .

2 .

.2.3 Innovation attributes

Based on past writings and research as well as a

desire for maximm gemerality, Rogers and Shoemaker (1971)
‘selected five innovation characteristics as being most
l;.mportént in influencing the adoption rate of innovations;
, Felative advantage, comatibility,complexity, trialability,
ard observability. L
' ©\ The degree of relativ adv;r;tage is usually

expressed in terms of economic profitability, but it may be

measured in other ways as will be explained-later. . Some

economists have maintained that economic variables are the

"major determinants of technical change (e.g. Griliches,
|

1957), and some have even argued that there is no need to

'“attend to cultural factors when explaining adoption of

. innovations (Schultz, 1964). A great number of studies
have, however, challenged these assertions and it is now*

generally recognized that both economic and sociologiecal

{viriables need to be. considered. fhere are indications that
econonic motives are less .important for predicting rate of
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adoption ‘for swall farmers than for larger farmers (Kivlin .
and Fliegel, 1967),.and less for peagant farmers, oriented

largely to subsistence living (Fliegel et.al., 1968).

Given the traditional small-scale nature of farming
in Newfoundland it is reasonable to expect that non-economic
factors are ;relatively important when it. comes to adoption

of innovations such as bogland farming. But there are more

dinensions of relative advantage, than economic profit-

, ability. In d study of small-scale farmers in 'the U.S.

Kivlin and Fliegel (1967) found that a decrease in discom-
fort, one subdinension Gf relative advantage, vas positively
related to rate 3F miopicn, ivarsas: adoionis profiaBIlity
was fot. The sheer discomfort of farming soft, wet bogs as

compared to f£irm mineral soil may thérefore have over—

‘shadowed any potential economic. rewards from bogland - £arm-

ing. Other subdimensions of relative advantage include

initial and@ continuing 'cost, perceived risk, and the

immediacy of reward, but these will be considered in a later
chapter. “ .

Rogers ulpd shoemaker (1971, 145) dafin‘e compat-
ibility as the aegree to which an innovation is perceived as

consistent with existing values, past experierces, and needs

“ of the receivers. In the context of this study, it may be

‘that the traditional ‘'wasteland” consideration of bogs in
Newfoundland, and the fallure of attempts to encourage bog-

land farming in the 1930's served as constraints to boglandi
3 N

.
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farming in the 1960's, but the attitudes may well have been
more important here.  The Royal Commission on Agrlichlture in
Newfoundland emphasized  that ‘the real obstacle in the way of
producing livestock and livestock products efficiently was
“the crying need...for feed crops" (Shaw et.al., 1956,:102).
HgfEer, that the typical Newfoundland farmer saw the situ-
ation’ from.a different perspective; he was not prepared to
make the various commitments associated with expansion (e.g.
using cr;dit),‘,and this idea of increasing his acreage under
cfitivation was not attractive to him.

Complexity of an innovation has generally been

found to be neg‘atively related to its rate of adoption. The

concept of bogland farming can hardly be considered complex,
but the managerient of bogland fields turned lout to be more
SEABLERNELS ‘WHa) Gemptax) Wan WHEE .S MIRGEAL BEY Eteidh, e
and this probably increased the discontinuance rate.

- Trialability ‘concerns the ability to experiment
Vith an innovation on a limited basis. An innovation that

is trialable is less risky for thé adopter and, not surpris-

ingly, it has been found (e.g. Fliegel ahd Kivlin, 1966)

that trialability of an innovation is positively related to
its rate of adoption. There is also evidence (e.g. Ryan and
Gross, 1943) that trialability is more }mportant_' !.0‘ rela-
tively earlier adopters than later adopters. The bogland
reclamation machinery was heavy and costly to transport so a

iarge acreage in any one locatidn was preferred, and a
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cale trial was thuref\‘orq hardly possible for the

farmer, - Economies of scale in the bogland policy may thus

small.

have been detrimental to the overall -success of the

program.

The® observability, i.e. the degree to which the
reeslts of an imovation are visible to others, can exert
considerable “influence on whether or not it, is accepted..
This concept should not have slowed down the adoption rate |
of bogland farming, as the results, i.e. crops, are hlghly‘;
visible. - Furthermore, regional demonstration plots were I
established and, as will be considered lafer in 'the thesis,
thoy iReH CyIBAYE SATNR ALY, BUEDSHS Wit )

But how closely are the above attributes related to
the actual rate of -adoption? | Rogers and Shoemaker (1971),
quoted eight 1nve:ti.gat1cmu’, in each of which a number of
different innovations were examined as were also a number of

attributes of those imnovations. The percentage of the

‘variance in rate of adoption explained by the above £ive

major attributes ranged from 49 to 87 per cent.: Any. single
attribate is-usually a poor predictor; in Kivlin's (1960)
comprenensive study, for example, of |.229 Pennsylvania
farmers, the combined effect of the 'eleven. innovation
ntt;lbuteu explaineﬂ* only 51 per cent of the variance in the
rate of adoption and none of the attributes explainfd more
than 16 per cent of the variance. It has been suggested

that:this low level of explanation may be attributed to the
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t.landency for .different inno\.lavtion attri’buteu to be
ugniiscm: at each nug‘e' in the innovation decision
process.

Klonglan and Coward (1970) have suggested an inter-

esting modification to the conceptualization of the adoption

" process (Figure 4). Their - two-phase model is not only

significant in the above context of considering innovation
attributes as explanatory variables for the rate of
adoption, it is also useful in the context of the bogland
study where the focus  is on rnjection and discontinu-

ances'. 1

Klonglan and Coward distinguish between symbolic
adoption and use adaption. They point out that most innova-
tions contain both an  ideational component and an ‘object
component!  Symbolic adoption refers to' the ' acceptance ‘of
only the idea component of an innovation whereas use
adoption involves acceptance of both components. " he
authors argue that sociological variables are most important
in.explaining symbolic adpption, whereas economic variables
are relatively more important ‘1n explaining use adoption.
Hence, one can deal methodologically with symbolic adoption
and use adoption as separate dependent variables ‘to be
explained by’ different sets of independent variables. It is

E i .
therefore not -surprising that any single innovation

1

Rejection refers to the .decision not| to use an innova-
tion whereas discontinuance refers to the decision to
stop using an innovation'which has béen used.
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attitute only explains a relatively' small part of the

variance in the use adoption rake.

i are a aspect of diffusion
.research. In the only major investigation of the subject,
Leuthold (1967) fourid that the greater the discontinuance of
an innovation thé Iower the subsequent rate of adoption by

potential adopters. Furthernore, the impact of discontinu-

ance in curtailing by ial
was found to be greater than the impact of continvance in -
promting sdoption. Relating Klonglan and Coward's model to
the bogland program, e cin tharsfors hypotfiesike that. the
numerous applications received in the early 1960's represent

_ symbolic adoption whereas the ‘many abandoned projects
represent trial -rejection which in turn affected the

decreasing rate in symbolic adoption amongst other farmer:

and the eventual abandonment of the bogland programme by the
Government. On ‘the nthe? hand only a handful of farmers
continued bogland farming beyond the trial stage; i.e., got

to the use adoption stage.

2.4 social system variables

B Social system characteristics' are one of the sets

of variables affecting the innovation decision process

_(Figure 3). They are, however, even to a greater extent than

the innovation attributes, a neglected dimension ° in

diffusion studie In Rogers and Shoemaker's (1971) review
s %
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of the literatur:

only seven empirical studies were found
to have, exgmined the relative importance oE. social system
effects, but all seven studies supported. the generalization
that system effects may be as important in—explaining

individual innovatives as ‘such individual characteristics.

as education! and cosmopolitaness. Van den Ban's (1960)

study illustrates this concept well. In a study of over 900

farmers in 47 townships in Wisconsin, she examined the

effects of traditional and modemn norms on the innovative-

ness Of the farmers. She found that individual characte
istics such as farmer's education, size of farm, and net’
worth were positively related to his innovativeness, but
township norms were even better predictors of farmer innova-
tiveness. To put it another way, a farmer with a high 1;v61
of education; on a large farm and with a high net wortli, but
residing in a township with traditional norms, will probably

adopt fewer improved practices than a farmer with a lower

level of education and a smaller farm in a township where
the norms are modern. o i

Now this, important question arises:  Is the social
system of farmers in Newfoundland characterized by tradi-
tional norms’or by modern norms? This is a difficult
question to anewer; traditional ‘and modern‘norms refer to
ideal types, they are the end points of a continuum on
which actual social system norms may. range| " RaEhaEaoTe,, 16

specific studies seem to .have been underptaken to address
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this issuq in Newfoundland, neither foy Newfoundland mociety
in® deneral nor for farmers in the province!in particular.

There is, however, some indirect .evidence. that traditional

“norms, such as lack of favourable orientation to. change,

have been persistent. McCay'(1976, 82) noted, for example,
that fishermen along' the Northeast coast of Newfgundland
were slow to adopt the longliner’vessel-type, despite the

efforts’ of government fisherles biologists in the 1950's

‘that demonstrated the potential of fishing in deeper

waters. . ; " :
. The, following . quote ~relates o . farming in
particular: » =

"A study of -sfock raising as it has been carried on
in Newfoundland “from a very early date up to the
present impresses one more and more with the fact
that in all this time little change has-occurred in
the general practice and methods employed. y
should this be.so? Why have the changes that have
taken place in -the raising 'of livestock in all
other .parts of this continent not occurred here?"
(shaw, et.al., 1956, 92).

The ‘Royal Commission's answer was that the diffi-

culty of providing an adequate supply of winter feed was. the
reason, but the sociocultural norms of the: farming .community
may vell have played an important role in this respect.
Another B@mension of social system'variables is
communication_iptegration, i.e., the degree to which the
units in a social system are interconnected by xncerpgxfuo';.al
communication channels. There is consistent evidence from

emipirical studies that the degree of communication
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integration in a social ,system is positively related to the

rate of adoption of innovations (Rogers and Shoemaker, 1971,

352). The scattered distribution of farmers in Newfoundland ..n}A
! ‘and their lack of organization probably result in -less e
) i N .

communication integration amongst the farmers, and hence the

rate of in general is slower. The
E_i.lld research in Newfoundland gave further indications in

this regard; the bogland farmers were in . most cases unaware  *

of other bogland projects-in the province.
To conclude _t'hiu context chapter, it should- be ‘-

emphasized that the study addres

s a ‘complex practical
problem, and ang}npn to give a l‘neani‘ngful solutioén to it.
No strictly parallel ltudi;u hnv‘e been found to guide this
study, hu‘t that does not mean, however, that there is no
relevant litarature on the subject. The purpose of this
chapter has indeed been to gain whatever insights from the
" " ganaral theory of diffurion to guide this specific study of
4 bogland farming in Newfoundland, and perhaps, in a small
way, increase the breadth of diffusion type studies by
looking at this particular type of question.




CHAPTER I1I

BOGLAND RECLAMATION IN NEWFOUNDLAND

‘, » = A HISTORICAL OVERVIEW — -
3.1 Introduction - <

Boglands in Newfoundland cover an estimated land =
area of 2,000,000 ha in insular Newfoundland (Pollett and
Welld, 1980, 1). Traditionally, their agricultural use was

limited to makl‘ng fish-peat compost but in uo;ne areas peat
_was used-as fuel. Otherwise boglands have generally been

treutc'ed as wasteland. Their potential as a grassland

& resource has, however; " long been recognized (e.g. Howley,

1886, and McDonald et.al., 1899), but that recognitidn came

from scientists and intellectuals rather than the farm

cmnmunir_y.‘ B W
302 Bogland reclamation efforts by the Commission of
- Government

The first serious efforts to reclaim boglahds in

D i
Newfoundland for gran%n@ farming were undertaken by the

: ; N

-

Howley - (1886,7) mentions, ' however, that Mr. Francis
Peddle, a settler in New Harbour, T.B., was making an
- experiment 6f draining and cultivating bogland. Nothing
“1is known. of the outcome of this experiment. An editorial
in the Evening Telegram on June 16th, 1938, states that
in wvarious parts of Newfoundland peat lands have been
successfully converted into farms in the ‘past. - No
further references to that effect have been found except
= . for the . Royal Commission's examination of .vegetable
gardens on boglands discussed later in this chapter.
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Commission of Government in 1935-39 at three locations on

the Avalon penimsula: Colinet, Harbour Grace, and Markland.

The drainage system used was based on techniques employed in
Scotland at the time (Ogg, 1936), but modified in order to

make it cheaper.l The reclamation efforts, however, did

_not trigger -.any further utilization of boglands in

Newfoundland. Various reasons for this lack of success have
been suggested. Archibald (1944), who was In charge of thé
project in Harbour Grace, maintained that the Harbour Grace
experiment yielded some extremely good ‘results, but that it
was abandoned before definite results were obtained. In
iscussing the land gettlement at Markland, Handcock (1970,
553 argued that settlers' prejudice and ignc;ance,“ and
technological inadequacy were the reasons why ‘the reclama-
tion scheme proved abortive. An agriculture professor from
England, J.A. Hanley, discussed the reclamation efforts in
some detail in his reports to the Commission Of Government
(Hanléy 1938 and 1940). 1In his first report, Hanley (1938)

criticized the projetts at Colinet and Markland for not

The system consisted of lateral ditches 18 yards (16m)
apart and 4 feet (1.2m) deep that were to feed into
collector ditches 4.5 feet (1.4m) deep and 300 yards
(274m) apart which in turn were to feed into a 5 feet
(1.5m) deep main perimeter ditch Box drains were to be
installed in the lateral ditches which would then be
filled in again but instead a method known as French
draining was employed, i.e. the bottom of the lateral
ditches 'was lined with stumps and tree roots and then
filled . in again. this method turned “out. to be
unsatisfactory. i 5, .




giving sufficient attention to adequate drainage prior to

cultivation. In ‘particular he questloned the use of French

‘drainxng instead of box drains. The Harbour Grace project

he felt was more promising and should be handed over to a

.reliable farmer who could farm the reclaimed land on a

commercial basis. When Hanley came back to Newfoundland in

1939 he found that no progress had been made in those pro—

jects’ since he came ~there first in. 1937, except for
Markland, where further . experience. had not been “too
encouraging V(Han].ey 1940, 26). As the deeper bogs had been
found to be exceedingly difficult to drain he ‘suggested that
every effort should be made to drain adequately-the experi-
mental -plots: after vhien they should be aroppet ‘to test
their farming:'potentials. He also amphasized -that’ an
agricuxcur‘al_ osfice; should be: made responsible for the
reclamation projects. It appears, however, that his
suggestions, were not heeded. 'The war years brought military
base construction and an increased demand for fish, wood,
and mineral products .which combined to revitalize the
economy, and governmental interest in bogland reclaltinn
and agriculture in general faded avay.

In retrospect, it seems that the lack of consistent '

long-term planning was the major reason why the Commission

' of Government's effort to 'encourage bogland reclamation came

to naught. The organization of the reclamation projects was

inadequate in the first place, and’ political backing -proved
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ta b¢f lacRing when difficulties were encountered. The

mic situati in land may also- have
played:a part here. The measures taken by the Commission of
Government - were maxnly emergency measures and only partly >

experimental in nature. . This may explain thag more than

, 28,000 doliars had been spent on the Harbour Grace project:

alcfie by 15:31 (Evening Telegram, 1938), but when results

were not immediate, resources were sWiftly diverted into

other more conventional avenues. The abandonment of ' the

B

‘experimental projects was pafticularly upfortinate lasn v
“.i.the average ‘Newfoundlander - steers clear of. ~ «
arainage whenever possible. (Hanley,.1940, 25).. .

‘Traditionally, the Newfoundland farmers hal not demonstrated: . *
¥ B LY oy

to themselves that boglands could .be valuable farm land, and
the failure of expensive expert-guided experimerits, pro‘bably
reinforced their “"wasteland" unage of the boga.
3.3 Royal Commission's 1n€exeec in bogland 2
g 8 'rec].amatxon . . .
Following the abandonment Of the bogland projects
by the Commission of Government, apparently no further
developmbnt £ook place during the 1940's. 'The Harbour Grace B
plot had been leased in 1939 to'a local farmer, but low
yields. following a pnrtiéulatly cold and'vit_\eeason. ‘and the

In Walwyn (1938, 16) the cost is given as $17.402.

1




. . inability 10f the’ Government to. provide ' machinery as stipu-
la.f.ed in - the IE;SE. resultgd in the abandonment 'Oé the
f£ields, probably in 1940. In 1939 a pumber of crops and

. - . Crop varieties were planted on the Colinet plct with differ-

. ent lime andfertilizer rates. A report on the results

“stated that yields ranged from "total failure" to "excel-
. " lent". . Plans’ were made to contxnue these experiments but
Little more was done except to fence the area (Shaw st.al.,
= 1956, 100). The Markland bog was apparently never brought
mcu production. S .
The 1940's v;iere a decade of .rapid change in
. " ayriéuiturs’ in’ Newfoundland: Subsistence; agriculture
. (T .. declined during the war years as'employment and cash wages

] i " increased. When 1} land joined ion in 1949

farmers lost the previous tariff protection, and the avail-
I ability of the Canadian social insurance system, especially
h unemployment benefits, accelerated further the discontinu-

ahce of a subsistence type of agriculture. In the wake of

these developments, a Royal Colml\is!iog; was appointed in 1953
to survey ‘and appraise the possibilities for developing
g agridulture in Newfoundland. In their study the Commission
identified the difficylty of |obtaining winter-feed at a
reasonable cost as the real dbstacle in the way of producing
livestéck and livestock products efficiently (shaw, et.al.,

. . .56, 1). Considering the- great expense incurred in the

‘. *'importation of a bulky product like hay, &nd costly
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clearance of the often forested and stony mineral soils, the
Commission paid particular attention to r.he-possibility of
using boglands for this purpose. - They found existing
vegetable gardens established on boglands to be of special
LREEEaEE, Toe IWBLY (4B, £He SPDERERHCE BE e BIA EXEEETREREAL
plots in Harbour Grace and Colinet. They examined many of
the bogland gardens all around the province, and found “them
all to follow the same pattern. They consisted of an area
only a few yarde wide and some 20 yards long, around which

ditches. about 18 inches wide and about tho feet deep had

been dug, and the earth from the ditches had been spread on’

the surface of the area enclosed. These ditches did not act
as drainings in the' ordinary sense as they remained filled
with water to the level of the water table in the surround-
ing bog, but an artificial lowering of water table had been
effected by raising the land surface. The gardens were

found ‘to be successfully producing ordinary vegetables,

usually without any fertilizer but kelp, and the soil had

every 'appearance of good ‘garden soil. The Commission was
also much impressed with the growth of native and domestic
grasses in the old experimental plots in Harbour' Grace and

Colinet, the' firmness of the sod, and the structure of the

soil. 2 .

The Commission found the above evidence to be of
sufficient inportance to convince them that the boglands had
potential Gatie £or mgriculeutay purposes. . At inis time it

& ®
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was feic unwise, however, to arrive at definite conclusions
as to the ultimate vnlue of bogLanda in Newfoundland as farm
land. It was noted that much experimental work on bogland

reclamation had been undeftaken in many countries of

northern Europe and that bogs were being reclaimed there on .

a large scale, but

"Success, however, has not always been achieved.
There have been many failures. Many experimental
projects have been undertaken in the past, and much
money and labour spent in connection with them only
to be abandoned as impracticable" (Shaw, et.al.,
1956, 88).

i The Commission realized :that' bogland reclamation
“might be problematic in Newfoundland bt in spite of mixed
success in Europe, and no contlusive results of the Commis-
sion of Government's efforts in the 1930™, they felt that
the available evidence strongly Tndicated that at least some
of the boglands of Newfoundland might be worth reclaiming.

The Commission therefore recommended that a well-planned

‘ .
experiment, including a carefu? consideration of costs of .

reclamation compared to. clearing mineral soil, should be
undertaken immediately to test the validity of the assump-
tion that bogland could be reclaimed and convelrted into
valuable farm land, The Commission suggested that the
project be carried on over a period of years and financed

jointly by the federal and provincial govetnments.

The ‘government. of land resp: y

to ‘these recommendations. In 1955 two members: of the Royal
. | 3 :




" Department of Minds ' and Resources to supervise the

Commission travelled to Great Britain and scandlnavia to
study bogland reclamation. - They were much impressed by the
similarity of the bogs in Norway and Nevfoundlnnd, and in
light of the large”scale of bogland reclamation in Norway,
arrangements were made to have the Director of the Norwegian
Bog. Association study the potential of bogs in Newfoundland.
He toured the province for three weeks in September 1955,
and in his report he concluded that a large part of the
Newfoundland bogs could be cultivated to economic advantage,
first and foremost for hay and pasture« FHe also recommended
that a sub-station of the Canada Experimental Farm in Mount
Pearl should be established to deal with experiments on bog
soils, possibly at Colinet (Ldddesdl; 1955). . '

Also resulting from the Commigsioners' visit to
Europe, orders were placed for drainage machinery. Exca-

vators and disc ditchers were i to be too exp

(Newfoundland Agriéuuuzal Division, 1959, 8), instead a
Scottish Cuthbertson type ® arainage plough, which made ‘open

drains 2 feet (60cm) deep, was purchased, mith a Cuthbertson

Water Buffalo tractor. The machinery arrived in November

1955, and was tried briefly at Marklahdlput as the bog was.
already frozen and” snowcovered furtfier testing of the equip-
ment was deferred until the spring of 1956. In March 1956,
J. V. Healy, an experienced bogland engineer ‘from Ireland

came to Newfouridland under contract Mith the Newfoupdland

.
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lexperimental programme of boglard drainage and cultivatidn.
His arriyal marked the beginning of a new phase in the

development of bogland farming in Newfoundland.

3.4 Experimental ‘programme 1956-59 T N

» The objectives of the experiment, as laid down by
the Newfoundland Minister of Mines and Resources, were ds

follows:

(1) Determine whether bogland soils could produce”

hay and forage crops. v
-.~'(2) Determine what vegetable crops, if any, could
be: produced on these soils.

(3) Determine the tost”efficient machines :for the
’ required reclamation.

(4). Investigate and determine the" most. suitable
machines for the efficient harvesting of hay and silage
crops. ’ - ‘ :

(§) Determine the average cost per acre of such
reclamation. o

(6] Beterulne: vhai grase mnd dlover mixbures were
most suitable to this type of soil. . .

(7) Investigate lime and. fertilizer requirements
of bPogland soils. . (Newfoundland Agricultural Divhiin,
1959,'3). F o y
A cofprehensive experimental program was thus 'envmlaged in

which ‘all the major factors relating 5 an economical
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rodiiction Of ‘fofage and vegetable:grops|on: boglands, would

be examined. S Coe )
Asin all bogland reclamation projects drainage was'

the first operation to be carried out. Th’e Cuthbertsony

drainage plough made open drains to a maximum of two feet,

and it was decided that they would be spaced 50 feet (15m)

apart. This was necessarily an arbitrary spacing, but based

- on experience gajned in Ireland under somewhat similar

climatic conditions. The parallel drains discharged into

collector drains which in- turn discharged into nearby

As soon as the drainage operations got under way at

Colinet in April 1956, > were 4
due to spoil jamming under'the plough beam and between its
u}ittfng‘ discs. Thus,.it became immediately apparent how
wise it had been to hire an experienced bogland engindgr to
adapt the machinery to Newfoundland conditions. As it was
felt vitally necessary to get an area drained and seeded
during the 1956 u}uc;n it was decided to- druin““manually
while the plough was further tested and modified. 350 acres
(140ha) were drained’ during. the season of which 100 scres
(40na) »;\ limed, fertilized, and seeded.  Lime was
spread by a modified lime distributor pulled by 'a Bombardier
Muskeg tractor with no difficulties 'enceuncered‘;xcept that
it was a time-consuming and costly operation as only .

relatively small loads could be taken out on the bog at.a‘®
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time due to the low bearing strength of the ‘bog. The
application rate was two tons p:x' acre. As no rotovator was
available, disc harrows were used for mixing the fime in the
top .layer and preparing a seedbed. The harrows did not
perform well as the elasticity of the bog causéd the sliced
strip to fall back in one piece into its original position.
The same spreader as used for liming vas n‘uccesafullyﬂ used
for fertilizing and seeding after which a light rolling was
applied.  The fertilizing rate .was 1000 lbs. per acre’
(1100kg per hectare) of standard 6-12-12 fertilizer fitted
with trace elements. Getmlnatlon‘.was good and a top dress-
ing of 100 pounds per acre (110kg per hectare) of Ammonium
Nitrate was en.spplied. This application’ Faté la Very
high but it was felt to be justifed as the primary objective
in 1956 was to establish if grass crops could be grown on
bog soils; Grass seedingg were begun on June 8th, and by
mid-August the earliest sowings had to be cut and saved for
hay. Partial success was achieved in producing vegetables
on the original partially drained experimental plot.

In looking back on the experimental project in 1956
it s EP— only one of the seven objedtives referred
to above was achieved; i.e., that grass could be grown on
boglands. some loos‘ely. organized experiments had been

started on suitablé grass and vegetable species without any.

conclusive results. The machinery was found to be inade-

quate but some' progress- was made in adapting it to.

i
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. Newfoundland conditions. The cost of . reclamation was

extremely high as manual labour had to be relied upon for
draining. Liming and fertilizing rates were decided upon
arbitrafily, as was the drainage intensity. Finally, the

importance of’separating the drainage and cultivation opera-

_tions became apparent. As no. pre-drained area was available

&1 reclamation operations were collapsed into one season 8o
that the bog did not get time to dewater and settle before
being brought under cultivation. 'r/fiis resulted in severe
demage,:-and* in. places, closure of ' the --ditches, and
SIS VEELoR: CpeEALitiE WeFe GeneEALLy haupeteds

v Notwithstanding the .difficulties encountered in

1956, the experimental project was continued in 1957. The.

Federal Department of Agriculture Experimental Farm Service
set up a comprehensive series of experiments to détermine
lime, fartill.izer,.lnd» seed requirements, in addition to
drainage experiments. Further progress was made in adapting
machinery to local conditions. A biggef drainage p_xough'had
been purchased in the fall of 1956, capable of making 3 feet
(90cm) ‘deep drains, which indicates that the two feet (60cm)
deep drains weke'felt to provide insufficient”drainage; A
further 100 acres .(40ha) were sceded to gradk, and .550
additional acres (220ha) were drained at Colinet, but the
emphasis was on investigating the acre cost of reclamation
using the machinery that by then had been modified to suit

Newfoundland conditions. Great care was taken to arrive at

Fsinin
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realistic costs of reclamation, depreciati

on of machinery
. was included at a flat rate of 20 per cent anﬂ‘ anoth;r 20
e per cent were added to the hourly charge of each piede of

machinery to covi TR W———_— repair. The resultf

Of these cost investigations are displayed in Table 1.

Table 1

Cost per acre of reclamation at Colinet in 1957

"Limestone @ 2 tons per acre (5 tons per ha), $11.70
r ton, including rail and road transport $ 23.40
Fertilizer, @ 400-1bs. per acre (450kg per ha),

~ $80.00 per ton, including transport 16.00

«

: seed;a @ 30 lbs. per acre (34kg- per ha), I8 o
>, R §0.60‘per 1b. $ 18.60, 3

K Operational costs & . s 45.93

$ 10.00

: u‘s\magerial/supervisory overhead
L) *

Total cost per acre  $113.93 }

Source: Healy, 1958. v

. In spite of the high c&e: of liming it was argued that t_ha.

figure of $113:93 per acre was as low as that of any land

deveiopment in the province, and a greaé deal . lower than

;verage (Newfoundland Deputy ‘Minister of Resources, 1958).%

g oE - Thus, the results of the first two years of the experimental
% project were interpreted as extremely successful. .In a *

"Summary Report with Suggestions .for Future Action”, it wa;

é + pointed out that, : . . ;
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- "Since it appears that bogland can be used
advantageously for agriculture and can = be .
developed more cheaply than mineral soil, it may
. " be well to concentrate a ‘major part ®f future
. agricultural development on Jbogs, not only. for
their inherent value but also. to conserve the .
mineral soil for much-needed forest production.
The time has now arrived when some major
decisions must be taken on a policy for bogland !
. . _development. For example: (1) where and when [
J - will boglands be developed; (b) who will use; it %
G  when it ‘is developed; (c) what assistance will®
: Government give in development; (d) should bogland
be farmed in small lots, i.e. 10 to 100 acres, or e
large lots of 100 to 1000 acres.
Obviously, if our bogland 'is to be used
| -people must be made interested in it. To do this '
. - we believe it will be necessary to demonstrate its
| ~development and use, not only at Colinet but also
at such other points as Musgravetown, Lamaline and
St. Georg ' We, think these demonstrations
should not' be less than 100 acres, but bigger lots
should be developed as soon as people are anxious w3 &
. : to obtain the land to work it. Further develop- :
ment at these points will, of course, then depend
. " on  the demand for developed bogland. Developed
bogland can be useful’ in all size lots, from 10
§ acres for family use to grow some vegetables and

‘keep a cow, to 1000 ‘acres ‘or more lots for |~ ¥’
large-scale farming. We should be prepared to - ¥
encourage the use of peat lands in all size lots. : a .

However, the size of the lots will depend on the
ability of interested persons to acquire and.,
develop and economically farm the lots in their
possession. This in turn will be influenced by

cash grants; (c)

development loans; (d) loans for working capital.

It is unlikely that there will be much development

substantial Government gifts and

.In either case. carefully worked - out
conditions for the maintenance and use of the land . -
should be imposed and provision made for inspec-
tion to see that the. necessary maintenance was’

W carried out. This is most necessary, as neglected H

bog farms = would deteriorate their original

fairly rapidl The dxspo al of the = i

land elope

how should the land be apponiened among
applicants? One firm criterion  which should be
applied, ' however, is- that the applicant sghould
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show abilityto produce pfficient stock, equipment
and working capital to use the land to advantage".
(Newfoundland Deputy Minister o Resources,
1958) . .
« .
o From the above it is clear that the Agricultural
p{vision of the Department of Mines and Resources regarded
reclamation. of boglands, in Newfoundland as the’ way to
Jdramatically increase agricultural production in the
province. - In 1light of later developments it is
interesting that the agricultural authorities were well
aware of the importance of farmers' interest in bogland
reclamation and their proper management of the fields for a
successful policy of bogland reclamation. :
Decisions on ' the policy’ of commercial bogland
reclamation were deferred, however, for another two seasons.
‘The' experimental project in 1958 consisted of further.cost
investigations under more variell’ conditions;‘ testing of farm

machinery: to harvest hay; drainage of demonstration plots:

sheep grazing experiments; and. continued experimental work

by the Federal Department of Agricult_ure.l A standard farm
tractor fitted with half-tracks and dual front wheels was '
found to perforri well for harvesting hay, as 'aid mounted
types of a mower and a rake while the ba7 and tedder did

.not perform adequately. The cost investigdtions resulted in

an increase in operating cost of $13.03, from $45.93

cost per acre -as
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into account. The increase in WRrating costs was explained
by the 14 ize of the opera\jon in 1957 and by ‘the
partial tnre1inBility ‘Of ‘oertatn Wechiives, whisn EibJectad o
continuous double shift operations in 1958, :A_ small flok
of sheep had overwintered on the reclairied, boglands\duzan

~—ehe 1956-57 ‘and 195758 seasons without any shelter of loss,

and thrived denefally wéll. .The' Federal Department of:

Agricufture extended those grazing investigations in 1958,

and ‘for that purpose 600 sheep were s tiafactorily pastured

on the reclaimed bog from June to Three aod!

tional demonstration plots were drained in 1958; 100 acres

(40na) in winterland, 90 wgres (36ha) in Musgravetown, and,
150 pcres (60na) in st. sehf ! _—

A comirabansive Tapact of ‘the experimsnesl projgct
in 1956-58 was compiled by the Agricultural Division of the

- Department of Mines ind Resources (Newfotndland Agricultural

- Division, 1959),.apparently to facilitate decision-making
to vhether or ‘mgt a policy of boglend reclamstion should be
adopted. A decision to go ahead with a full-scale commer-
cial reclamation programme for farmers was not taken, how-

ever, until late in 1959. In the meantime, the boglan:

at

Colinet were maintained and croppe: Eweight ba

was_pur Tested, and w

1 after being
fitted with tracks. Forage harvesters were found to perform
adequauxy after being slightly modified.  Preliminary

investigations were tndertaken of peat moss production on

~
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. the Avalon and Burin peninsulas. Approximately 100 acres
(40ha) were seeded to grass on the demonstration plot at

Winterland. On account of the lateness of té season and
. : indications from experiments at Colinet it |was decided to
rotovate only half of the seeded acreage. ]Grass catch on
the rotovated section was excellent but| patchy on the

remainder. At Musgravetown approximately (80 acres (32ha)

. . were seeded to grass, but grass growth' was patchy due to
. > | s

humified and the drainage plough was found to do 'a poor job

‘in suclEypes of bog. Already in 1957 a |prototype ditch

cxe disc type had been construdted and gested
4w further during the 1958 season, and in 1959 a full-size
§ aisc-ditChier was constructed. Apart from %.he ability to

successfully ditch the low humified bog, the disc-type of

v Ld
ditcher has other advantages over the drainage plough.

as the material from the ditch is acatter‘%d over the
adjacent field during ditching. |
After four years of experimental work it was

decided to embark upon a commercial bogland |reclamation

e for farmers in Newfoundland (Appendi.xj . To sum

up, the accomplighments of the al programme up

. until then, were as follows: : |
i. Drainage. A new. type of | machinery

. (disc-ditcher) had been developed in: favour of :ra original

imped¢d drainage. The kog at Musgravetown yas only lightly

Flotation is much better and spoil removal is not a problem’
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drainage equipment.. An effici‘em_‘mach‘ine haét been produced
to maintain ditches. Design was under way of a cambering °
machine to facilitate surfate run-off. : '

5 ii.. Cultivation and _harvesting.  Cultivation

‘ machinery. was adequate, but had tp..he operated- from -

full-tracked tractors. A half-tracked tractor was found to

. be well suited to the various ‘aspects of hay-making. A
/ . baler and a forage harvester had to be modified for use on

3 boglands but R mower and rake. wered adequate. A
tedder did.not pegform well. Problems of transporting heavy

loads of hay or silage across the bog remained unresqlved.

i iii. Treatment rates, ste. Liming, fertilizing,

and seeding rates hid only been tentatively determined, and I

the same applied to drainage intensity.. Winterkill did not - F
appear to be’'a problem. Sheep had pastured wélljfor “four

seasons,, but ‘cattle for only one season. Reclamation of the

: .
three. demonetratiun p[;s at Winterland, Lethbrque, and st.
. George's had bedn only moderately successful. :

It is clear from the above that it had been proved

that forage crops could be produced on reclaimed boglands,
and that the ‘bogs could be reclaimed economically. hat was

not 0 clear were the economics of farming those reqla:.med

e Eields. What were the fertiltzing requirements? What aboute

the—leng: persistence of the seeded grass species under [

variable conditions? How costly were the modifications to
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Harvesting machinery? Were the parts readily available to

‘the farmers? And finally, how typical was Colinet of the

bogs of Newfoundland? There are some indications that the
Agricultural Division was“aware of at least some of the
above urknowns, but felf ‘that since so much progress /nad
been made so far, the remaining problems would be ironed out
with. input from farmers getting involved, and ongoing

experimental work by the Federal Department oOf

The bogland reclamation bomis policy was intro-

ducedey the’ Newfoundland Agricultural Divl.sion in 1960

and dﬁfered £armere a grant of up to $125 an acre for bog~

land reclamation as had been the case for the clearing of

mineral soil (Appendix C). Farmers responded with some’

enthusiasm; during 1960 - fifty-four applications  were

‘ received with about twenty additional ones ‘per year for each
.of the next three years (Figure 5). ‘Mos’:c of these applica-

tions were from farmers whereas a few were from labourds or

unemployed pe.uple. In 1960, for instance, about two-thirds
of 'cre applications were from farmers who had some farm
machinery, about ten per cent from part-time faymers without
arg‘y farm machfnery, and a quarter of the applications came
from peoplé who were not farming at all, To put these
figures in perspective it may be noted that according to the

1961 Census there were 1752 census-farms in the province,
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. 3 ~Figure 5 Annual numbar of applications for boglind reclamation
o " in Newloundland 1960-1980  (Data only avaslable in
> . sggregate form for 1965-66, 196773, and 1974-80)
 Séurce: Files of the Newloundland Agmnuuu lp-ncn
B F * unpublished data



3-21.

462 of which were comercial farms!. The ‘spatial distri-
;uuon‘of’ the applications shows a striking Lorrelatmn with
the location of the dem_onstrat\ion plots (Figure 6) whil:h
indicates that in the. context of innovation diffusion they

were indeed successful ‘in increasing the observability of

r_'i.e/pamcuu; jnnovation under study, i..- bogla
farming.

During the 1960 season only half a dozen projects
were started. " This ws due to time spent on mintenance and
completion of the reclaimed boglands at Colinet, Winterland,
Lemb:i_rige, and st. George's, additional work on -the utili-
zation of peat moss, and the preparation for a full-scale:

reclamation programme for farmers.  The processing of

_applications -was as follows:  Once an appliTation = for

reclamation had he‘en received the Assistant Bogland Develop-
ment Supervisor inspected the bogland ‘in question and inter-
viewed the applicant after vhich he¢ made recomendations as
to whether or not that particular‘piece of bogland should be
deteloped for the applicant. The final decision was made by

2

a special Bogland Development Committee? after ‘which an

1 A Census-farm was defined as an agricultural holding of
one acre or more with sales of agricultural products
during the past 12 months of $50 or more, but commercial
farms had sales Of §1200 or mors: .

2

The Committee consisted of the Deputy Minister _ of

Agriculture, the Assistant Deputy Minister of Agricul-

ture, the Director of Agriculture, the Assistant Directdr

of Agriculture, the Bogland Development Supervisor, and
t Bogland Devel Supervisor.
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agreement was signed between the approved, applicant and' the
Department (Appendix D). The criteria applied by €he bog—
land inspector. “inclyded acreage, ‘‘epth, grade, type of

growth on bogl, number of ponds, accessibility from road,

_and distince to farnstead. When it came to screening the _

app!.ic’anr.s the main criterion seems. to have been whether the
appLicsnt ivas act_xvely farming or not, so that farmers'
applications were generally approved if sufficient acreage

of’ suitable bogland was to be . found near the’ farm in

o S
_qiestion whereas applications from non-farmers ' were
i

generally not dpproved. In almost all cases the. Bogland
DeveLopment 'Committse “concurred with ‘the recopiendations
made by the bogland fieldnan.

During 1960 five plots of bégiand were drained
under the bogland reclamation policy for eight individuals,
totalling aboit 180 acres (73ha) (Flgure 7). One of the
projects was for a big deiry ‘famez from Bishops Falls ho
hed ‘€ buy host of his winter-feed £ron the mafnland, three
projects wefe for root crop famers interested in sheep and
cattle raising, and the fifth vas a jgint venture for three
men  interested in sheep-raising a withopt any farm
mechinery. In 1961 three of the five plots were seeded to

grass (Flgure 8), the seeding of one vas delayed wntil 1962

1 No brush cutter was available until 1962 so before that

date scrubby bogs were noxmslly not.considered suitsble
for developn

e

—

’
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§
because of a disputed title to the land, but the £ifth, t;m B
one for the three "interested" sheep-farmers; was never
completed. . ' "y

The Gultivation and sesding operations on all'thies
projects were carried out shortly before and during a severe
drought and germination was consequently poor, resulting in
a patchy grass growth. The bogs in quéstion were of a low
humified type!, and on! tone project the top layer of the
bog literally blew away. All three plots would have needed
at least a partial reseeding in 1962, but the follow-up on
behalf of the Department appears to have been inconsistent.

~ \

The project in Bishops Falls was surface-reseeded: and

fertilized, whereas nothing seems to have been done to
rectify the patchy grass growth on the other two projects.
In the case of the Bishops Falls project germinaticr; of the
reseeding was exceli?nt bt as the season progressed it
became apparent that the grass was not growing satisfact-
orily. The farmer had by this time purchased and adapted
equipment to work on the bog, but. during haymaking further

inadequacies of the project appeared. Rainfall was above

‘average and it became apparent that the layout of the drain-

age system was incorrect, resulting in ditches remaining

Bog are commonly rated on a so-called von Post scale of

1-10. A low rating refers to a bog-layer consisting of

relatively undecomposed plant remains, and a high rating

to highly decomposed peat. Low rating layers are consid-

ered best for peat moss production, medium rating layers -
for agricultural purposes and high rating layers for use

as fuel. :
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filled with water. A further problem arose from the fact
that the growing 'surface was composed of. bumps and hollows
which created difficulties in mowing and raking, as well as
the fact that’the hollows acted as catch basins for the
rain. Grass GEGULE: Wy, HOWEVADY; l80"Po0E: Bh “tHe metess”
" drained areas of the bog, indicating that fertilization had
| Baati insufficient, or that the pxants:f‘ffom. the' surface
seeding had mot succeeded in penetrating the 1961 sod.
In the spring of 1963 further surface seeding and
liming was, underthken by the Department, along. with
fertilizing. = Thé twenty-three. fields received different
treatments and the different results ,h were reécorded at
harvesting tife, but as no comparative check plots were used
no, scientific deductions could be made as to the reasons for
inaciequate yields. The local agricultural fieldm‘an felt,
however, that inadequate fertilizing rates were an imgobtant
factor in‘explaining disappointing yields. This expluna‘r.ion
was_further substantiated by the fact that when the' farmer
fed . the bogland hay to his dairy herd milk production
- dropped but when he switched to mineral soil hay again milk
production ircreased. ' In discussing further the problem of
fertilizing rates and ‘plant nutrients the fieldman noted
that: ’
© "variatiohs in results on different sections of
bogs point to factors involving plant food avail-
ability, and plant absorbtion of . nutrients
applied.  These factors cannot be asse by

e
visual observation only, other than it can be seen
that some areas look better than others. I

N
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d believe that it is essential to institute a goil
testing and plant,analysis programme on bogs being
developed. This is the only way in. which it is
possible to find, and correct, the deficiencies
existing in organic soils, the finding and
correcting of which are  essential for economic
production on such soils" (Wood, Oct. 1963).

There is no indication that these constructive suggestions
were ever heeded by the Department.’ The. fieldman was
further critical of the fact - that the necessary ik of-
re-ditching had not been carried out as previously arranged,
and pointed out that the failure to reset the drains would
make ‘it virtually impossible for the project to be a
syccess.  In concluding his report on the projéct the
Eleldman stated that: '

"There are definite indications that the farmer is
losing interest in the. area being developed for
him. This has been due primarily to:-

(a) The work called for on his part, and which he
has definitely given to the development, has
not shown the results promised.

(b) Very little care has been taken to .insure -
(sic) that the project would be a success,
from the start the operation was rushed, and
the follow up has been spotty, confused and
makeshift.’ o

(c) “Obvicusly necegsary corrections for the
improvement of production conditions have not
been carried out.

(d) - No definite indication has been given whether
the project is to be continued to the
promised stage of 48 acres of reclaimed bog.

(e) The ditching equipment "promised to correct
existing drainage problems during 1963 was
not forthcoming.

(f) He feels that as a result of the bog develop-
ment and the supposed' production from it,
that he has been, and is being restricted on
mineral soil clearing.

(g) * That unless 48 acres of bog are developed it
will not pay him to buy the type and quantity

“+ of equipment needed for bogland production,
and that unless production increased consid-
erably on the bog the marginal mineral soil
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available to him for clearing will produce

more profitably. ¥
It is my opinion that unless some positive plan
and action is undertaken, the farmer will refuse
to go further with the project. It is also my
opinion that he is' justified in many of his
assumptions and speculations. The planning,
management, and follow up has been inexcusably
poor, the production entirely uneconomic, the
latest effort has not produced opne ton of dried
hay per acre. In view of these facts, I suggest
that a review of the situation is called for at an '
early date, that a clear cut and reliable pro—
gramme of development be instituted, that the
interested parties meet and work out such a pro-
gramme, 'and that unless some such decision is
reachéd the project shoyld be abandoned. ~As a
pilot. project of . bog ‘development , in Central
Newfoundland, it has little to recommend it to
possible producers” (Wood, Oct. 1963) .

", The above has been quoted at length, not only because it
relates to one:of the very first bogland reclamation farm
projects, -but also because it is'relevant to problems and
issues in other subiequent bog reclamation, projects. The
work called for on the part. of the farmer was - road
construction to the bog, fencing of thk seeded ares, and, if
necessary, the clearing of trees and brushes Off the bog.}
The road‘ construction often- proved to be quite costly, and
in some cases the farmer was later reimbursed by the Depart-
ment but no consistent policy seems to have been adhered to.
It should be noted here that the farmers involved in the

three projects of 1961 all’

appear to have put a great deal
of effort and nmoney into. the.projects, but eventually only
one of the bogs in question w/al ever “brought . into full

1 after a brush cutter became available in 192 this
became the responaibility of the Department.
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" production.  Secondly, the quesiton of the Department's

commitment to reclaim all of the 48 acres (19ha), preferably

within three or four years, was often raised, both ‘by
agricultural fieldmen and farmers ‘themselves.  If the

agreement is carefully read (Appendix D) it is clear that it

was up to the Department to decide whether or when it would-

‘ complete the 48 acres for any one farmer. This reservation
clause was probably included in the agreement so that the
Department would not be committed to continue a reclamation

project if the farmer concerned showed signs of inability or

- unwillingness to maintain and utilize the'reclaimed bogland. .

There were numerous instances, however, where the farmers

who were successfully using the boglands for hay had to wait

for a number of years to get additional acreage reclaimed.

As mechanized harvesting of the bog needed somewhat
specialized, or at least modified machinery this factor of
waiting and mncertainty may have deterred farmers from

" taking the full step of iy eaIves plopetiy. E5E
farming the reclained boglands. A related point here is'the
general issue of follow-up of projects and extemsion
service. When the bogland reclamation was being planned,
Healy a‘dvind that:

*I think that a great deal of trouble may be
avoided and acceptance of bogland farming be more
easily gained if the necessary information is made
available to the farmer. There are, after .all,
many differences in practical operation of bog and
nideral soils which the average farmer is not
aware. 1 suggest that an attractive and succinct




. 3-3. \

booklet telling in a practical manner what should
and should not be done, what advantage to expect,
- ‘etc., would be of great value to the prospective
bogland farmer. I consider the matter important
enough to say that I think a lot of time and
chm!gh: should be given to its production” (Healy,

\ ly, this appears to have
_fallen on deaf ears in the Department, and as a result there
wvas in several instances confusion on the part of farmers
over the proper procedures in bringing boglands into full
production. .

Referring back to the project in Bishops’ Pallu.. the )
Jitching machinery carried out the upgrading in the late .
fall of 1963, 4nd In a letter to fieldnan Wood, the Director

4 of Agriculture stated that: %

"1 trust that this latest development \vllll com=
plete our commitments in respect of this project.
and it can now be regarded as a completed project™
(Badcock, 1963). .
In a reply to_ the Director of Agriculture, fieldman Wood
acknow;edgad that the work carried out on drainage was
highly satisfactory apd should eliminate former drainage
problems. He pointed out, however, that the surface of the
reclaimed bog was still extremely uneven making it virtually

impossible to use equipment efficiently. He added that:

"From my understandi bog devel for
private farmers, and et on e understanding
which the farmer ‘himself has expressed to me as
related to his agreement with the Department, the
Depdrtment is committed to the development of 48
actes, if the available bog”area so permits. If

is not correct, or if the Department has
dacided to chaige the original developnent plan, I
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' slggest that the farmer be advised, by the Depart-

nt,. at the earliest possible date” (Wood, Nov.
63) . -

Gerald Willlams, a bogland fieldman who had been

involved: with the bogland reclamation programme since its

- e '7 inception in 1960, also- expressed concern about turnxng the
Bishops Falls project over to the farmer, and referred to
the lack of established crltena for determining when
projects should ke considered completed: . Coe

N "Of the twenty-three fields seeded only eleven, or "
about half have better than a good.yield and ¥
stand. I hardly think that this is-good enough to - .
say that the project .has. been® completed.’ One v
thing that has not been clarified is .what yield of 7

< . «cured hay per acre should be expected before. a - va
* ' project is considered completed. How many tons of .

- = .cured hay per acre is indicated by "good" yield or . .

2 ', "excellent" yield. -My own rule of' tHumb estimate ot
is that a "good" yield'is two'to two and one half RN
tons per acre and an "excellent" .yield is three-or . M
more tons per acre. In my opipion, unless we can P
produce’ an average of two or more tons per-acre on S
bogland the first year after seeding, ‘we' are wast- .
ing our time by developing bogs. I don't think we
should turn a bog quer to a farmer uptfl it is'
producing an-average of two or more tons of cured .

> hay per acre or the equivalent for pasture. I

= don't believe: this project averaged anything near- .

" _two tons per acre pn the twenty-eight.-acres .

. develpped. I donzc believe we should lease-this

bog ‘at this time/ to: the farmer 'until' further - )
investigation or tfeatment can be que" (wuuams.
964) .

Notwithstanding the advice from the  two ﬁemme'n, the
S Department informed t'he‘ farmer in April 1964 that cr{e‘
project was‘considered complgted. The reclaimed bogland was
inspected in 1967 when weeds ‘and mosses were found to have

taken over practically the whoke bog: The farmer claimed
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S
‘that he was unable fo carry out the required topdressing,
etc., of the bog becausé of the fact that the Trans Canada

Highway now cut through his farm leaving no accéls to the

bog area. He had repeatedly governmen!
" ‘to construct® a road leading Off the TCH, but without
success. b . :

The deve’lop-;\end‘ of this particular project is
interesting for a number of ceamones Tt wantie first one
undertaken under the Bogland Reclamation Policy, and the
farmer in question was a big dairy farmer who gréatly needed
winter-feed for his herd.  As the local agricultural

. £idldman was particularly ecritical of his Department's
performance in br%nqxn'g the bog into production, the volumi-
nous correspondence. in . the ‘Department's files is
panticulaiily: FevesTinh Inisexposing ‘the vesinesses ot whe
. implementation Al 'adminis_tration' of the policy, and the
difficylties that can be 'encountered in  bogland
reclamation. s . .

In 1962 five additional| projects were soated €
grass-(see Figure 8). As the season progressed it was noted
that in spite of good germination the grasses developed a
somewhat stunted ap’peamnce. With' .t‘ne experieh»ce from the
project in Bishops Falls in mind, it was decided to reseed
and refertilize the plots to- bring the vfer::f}zer rates \:p
to 800-900 lbs/acre (800-1000kg/ha) instead of the hitherto

recommended rate of 500 lbs/acre (560kg/ha). This resulted




in a much improved grass growth and in April 1963 it was

decvided to raise the fertilizer fate for. initial bogland

_seedings in the future to 1000 lbs/acre (1120kg/ha), while

300-500  1bs/@ffy  (340-560kg/ha) of standard™ 6-12-12

fertilizer, fitted with trace elements was recommended for

yearly topdressing. This revision of fertilizer rates shows

clearly that the bogland reclamation was still in its

1 stages in land, and that a fullfledged
commercial reclamation programme may have been somewhat
premature. ’

"In 1963 three ‘new pxoje;cs’»‘mxe seeded with satis<
factory results. 1963 was also a year of an.extensive
drainage programme focused on the Burin Peninsula and the
West Coast. It is a;parent from Figure 6 that the greatest
number of applications for bogland reclamation were received
from the Winterland and Lethbridge areas. Surveys were
undertaken in. the two areas in 1960 and 1961, and extensive
areas of bogs seitablé for reclamation were located in the
Winterland area, but the Musgravetown farmers were inter-
ested in a bogland area near Glovertown. As the acreage
near Glovertown was smaller than previously reported, and
because it was located over forty miles (25km). from
Musgravetown, the Department decided that it would be unwise
to undertake this project. Instead it was decided to
reclaim a number Of scattered bogs in the Lethbridge-

Musgravetown area in 1961, but due to lack of funds that
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project wa; Hot undertaken ‘that ygax,' and for reasons

GrknoWR. Ehla project was not undert_;ken until a community

pasture was initiated there n 1970. In wWinterland the

demonstration plot was used as a community pasture as early
as 1960, and in 1961 a couple of farmers grew vegetables in
it and cut some. hay. In 1962 drainage was und'ertaken for

five farmers in Winterland, and for three additional farmers i
there in 1963. In a preliminary survey report of the

‘Winterland area it had been pointed out that:

"This can be, if handled right, & big operation
and on it may hinge. the success of bogland
development in Newfoundland. A 14t of discussion
and careful planning will be needed before final
plans are carried out” (Williams, 1961). .

" The outcome of - reclamation efforts for the Winterland
farmers were thus considered to be of vital mg;rtance ‘for
the future of t_he‘boqlami reclamation policy. It should be
noted that the farmers in 'question were mainly root crop
‘farmers farming on relatively small acreages™of land but
with few prospects of enlarging thelr Farms onto: mineral
soil as there was little mineral soil left in the area.
Most of the farmers had a tractor and a mower, but hat was

in essence all the hay machinery they possessed. It ‘was

probably in light of these “ci t that the

. seeded fOr .them in 1964 wére limited to five acges each.

With one exception the fencing of the seeded plots, which

was’ the farmers' responsibility, was not carried out aftér
seeding, and at least one of ‘the plots was completely

§ i ‘
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destroyed by grazing horses a few weeks after seeding. A
road had been constructed to the bogland plots, apparently
at the expense of the Department, but the roads were in a
rough condition and in May 1965 four of the farmers stated
that they would be—umble to fence the bog haylands unigss
the roads to the bogs were made passable by truck or
tractor. The roads were repaired but nevertheless the four
men in question did not fence or topdress their hay bog-
lands. - The other four farmers had their bcgl. fenced and
topdressed. None of the eight farmers made any hay on the
reclaimed boblands in 1965 nor at any time, after that. They
all grew vegetables, however, in the bog but ‘that subject, is
beyond the scope of this thesis. Reference was made above

that the Winterland farmers were for the most part root erop

farmers and in ret_roupect ‘s appears that their expres:
interest in raising beef and sheep vas superficial rather
than real. The Winterland farmers who had been described by
a bogland fieldman as, .

"having proven their ability to successfully carry

on cm-rciul farming and should therefore be

given Seve ion .in this
(wuunm, 1951).

had in fact most “nonchalantly” abandoned the hayland
prepared for them, and ‘seriously undermined the continuation
of the bogland reclamation programme.

. In sedtion 3.4 of this chapter the establishment of

d. One of tho

three demonstration plots was discul
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demonstration plots was located on the West Coast, in the
St. George's area. The drainage with the Cuthbertson plough
had been inadequate, and it was decidedes; rearaLE e plot
in 1960 with the new ditcher, after which the plot was
seeded to grass. In 1961 it was fenced and topdressed, and
reseeded where necessary, but for the next few years only a
‘couple of acres were cut for hay, apparently because of the
lack of interest from people in the area. Farmers in
Robinsons, South Branch, and the Codroy Valley became inter-
ested, however, in bogland reclamation (see Figure 6), and
in 1963 seven projects were started and in 1964 112 acres
(45na) were sseded (see Figures 7 and 8). The projects ‘vae
“quite successtul, as witnessed by the following quote from a
press release - from - the Newfoundland Minister ' of
Agric‘:lt‘utal T )

"Two farmers with beef herds used the land for
grazing while the others cut the grass for winter
feed. Whilst the dry and warm weather conditions
favoured bogland operations this year, the results
achieved far exceeded farmers' expectations.
Crops of two and a half tons of hay or.more, per
acre were harvested with normal hay making equip= g
ment.  The aftergrowth was lush apd several
farmers took off a second cut. As phsture, the
bogland, stood up particularly well, offering both
a firm surface over which the cattle could travel
anfl feed of excellent quality and quantity. The
reaction of farmers for whom these projects were
developed is one of enthusiasm as well as enquiry
as to when more bogland can be reclaimed. he
reaction of the farmers is when can' the drainage

- equipment come to the Va. ain

——-more land. Al farmers are
interest and a new outlook at every piece of bog-
land in the area and now regard what heretofor was'
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* wasteland as most desirable land for pmducuon of |
qrass® (Keough, 1965).

- As a result of the success Of the reclamation projects
) . ie‘farred to above an additional 114 acres (46hd) were ‘seeded
for the seven farmers in 1966. But the success and enthu-
Ao WA, PROREYINEN., TS GO NS DEMRSEH GAVE) Pl SETRIGY B
1967, and a power transmission line cut through a third
farmer's bog in 1968..° At':least three of the projects were
turned into community pastures in 1967 and 1968, while two

were taken over by an eighth bogland farmer who later had 45°

v: B 2 acres (18 ha) reclaimed for him in 1967 ‘and 1\969. In a

report from 1968, the boglands farmed by this farmer were

ail fomnd to show signs of infertility, and the plot seeded

in 1¥ had not even been Lopdresned. ¥ . .
Judging from the scanty corzespondence' between the -
Department and the farmers anoiveg. and from interviews
carried out with three of the eight farmers involved, it
seems that the farmers had taken advantage of the.available
bogland reclamation policy, partly because some of the
farmers had exhausted their quota for clearing mineral soil,  *
and partly because of lack of machinery to clear mineral
soil. It 8o happened that the summer of 1965 was an excep-
tionally dry one, grass growth was excellent, and the

* farmers found that they could use ordinary machinery in the

harvesting of the boqa. but. under more normal conditions in

e subsequent years they experienced difficulties 1in this
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regard. -More importantly, some of the farmers applied very
little topdressing, if any, with the inevitable result that
the reclaimed boglands reverted rather quickly to their
original type of vegetation.

It is obvious from Figure 7, that drainage for,
individual farmers was practically abandoned after the 1963

season. There are a number of reasons for this. Firstly, a
big beef ranch, the Flying L, was initiated on the Burin
Peninsula, and during the 1965 season, the bogland 'rﬂ:lana:
tion unit was heavily enquge‘d in reclaiming boglands to

provide winte:

feed for the beef herd. Secondly, during the
ln'te 1950's and ;‘hrouqhm-t the 1960's a munber of colnnupi-
ties were incorporated and ‘the newly established Town
Councils frequently issued orders forbidding cattle or sheep
to roam at large within the Council area. As a consequence
livestock owners suddenly found thlamsalvel without their
traditional grazing grounds. Communal pasturing had been
carried out at Colinet and Bay Roberts since 1958 and at
Winterland since 1960, and this had been quite popular as
these pastures were fenced and thus provided refuge for
livestock hitherto roaming at large. This use of the demon-
. stration plotl» n't Colinet and Winterland thus marked thlj
beginning of using reclaimed boglands on a communal basis.
_Thirdly. there ‘appears--to have-been considerable concern

within the Department over: .,
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"the continued ‘expenditure of public funds...for
the development of propgrty for a single indivi
ual® ¢ (Newfoundland inister  of  Agricultur
1963)4p

With an increasing number 6f requésts for community pastures
coupled with the lack of success in some of the bogland
reclamation projects undertaken for individual farmers, the
Department seems to have swiftly channelled funds® and
resources into the community pasture program, at the expense
8¢ reclamation for individual farmers. “Funding of community
orientated projects as opposed to projects for individuais
seems to have been preferred under the ARDA programmes -and
management of . the’ bogland pastures by trained personnel was °
probably séen as an attractive alternative when compared to
some of the projects undertaken for individual farmers where
anugemen: and maintenance ‘on behalf of the farmers was
found to be inadequate. )

There were also some concerns over the increasing
cost of reclamation of boglands.’ ' According to the agree-
ments made between the farmers and the Department, the
farmers were supposed to. reimburse the Department for any
expenses incurred by the Department in reclaiming bogiand e,
the' cost was in excess of: §125.00 an acre ($309 per

since 1952 the Government of Canada had cost-shared
land clearing with the Provincial Government on-a—50~5(
basis.  Bogland Reclamation was included under this

ng . This was terminated in
1962 after which arrangements were made for federal
assistance to agricultural development in Newfoundland
under the new ARDA program.

|




3 -4

Sacbare): For-bome zeawon iile wis Jever applied to actual
reclamation, but in 1963 the actual cost of vrecxamtien
amounted to‘SlSB.‘OU‘an acre ($403 per hectare) as depicted
o mable s, Kb -Ehe siie tine Gie average ‘cost of developing
mineral soil was estimated at $330.00 an acre ($815 an
hectare), but the government subsidy was only $125.00 ($309)
in that case. On an acreage basis the -government was thus
subsidizing bogland reclamation more, heavily' than the
development of mineral soil and it is therefore ‘understand-
able that there was some concern  over the continuation .Df

X '
the bogland policy, particularly in light of lack of proper

maintenance and utilization of some of the reclaimed bog-

lands. ~No formal_evaluation of ‘the program seems to have
been undertaken, but in 1967 the agricultural fieldmen in
Central and Eastern Newfoundland reported, at the Depart-

ment's request, on the status of the reclaimed boglands.

Table 2
. " Cost of Bogland Reclamation
Ditching‘ @ acre . . $11.40
Liming @ acre 32.86
Rotovation @ acre 16.32
Seeding and fertilizing @ acre 64.89
Rolling @ acre & [ - 6.53
Transportation @ acre . I . 12.50
overhesd @ acre 4 . 18.50

e | $163.00
Source: Newfoundland Agriculture, 1964.
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There is no evidence to indicate when of if khe

bogland policy was changed -or discontinued, but around 1966
the Bogland Development Committee ceased to function and
applications were subsequently dealt with on an ad hoc
basis. In 1972 and 1973 the development of boglands for
individual farmers again attracted some attention, as the
b:x_uand develdpment phase of the community pastures had been

¢ greatly reduced. The backlog of’ applications from indi-
vidual farmers for bogland reclax:nation w‘as screened under a

new Bogland Development Committee, and as a result fifteen

~applicants were advised in April 1973 to apply under the

newly established ARDA-funded Capital Assistance Programme
& which provided for a $200.00rgrant an acre ($494/ha) -for
' developed bogland or mineral i:gbu. and-+sevepteen addit;onal .
applications were considered to requiré checking and .were
referred to the extension service. In a document written.in
1976, however, it is stated that only two projects of bog-
land reclamation for individual farmers had Been initiated
‘since 1970. In discussing the reasons for this lack of
development it was pointed out that .present development
‘ costs amounted to $300.00 an acre. ($741/ha) or more, whereas
the assistance available to the farmer was only $200.00 an
acre ($494/ha). It was also argued that the reluctance on

the part of farmers to'engage in_ something unfamiliar to . _

them was an impotta\m: factor in this regard (Anon. 1976).

Departmental policy was not conducive to devélopment either,

s % -
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.
as in 1975 and 1976 tlhere was some confusion between senior
officials in the Extension Division of the Department as to
whether or not there was a policy of bogland reclamation in
effect.

Today less than half a dozen farmers are utilizing

- the boglands for pasture and hay, excluding the community
pastures, In Table 3 n sumiary is given on the fate of each
individual project. A, few of the projects were never
brought :mder grass, i.e. only drainage was undertaken, and

the majority of the remainder were only cropped for a - few

___years. 1In some cases the individuals. concerned gave up

* farming an& thus gave up the boglands but the most common
reason for abandoning the projects appears to have been the
machinery issue: in the 1960's only three farmers appear to
have availed themselves of tracked tractors to hagve-r: the
bogs. X

When considering the feasibility of undertaking

_another attempt to. get farmers in the province to utilize
the Bogs,* it is of vital importance. to didcover why the
extensive .efforts of the 1960's were so unsuccessful. As
early as 1957, Healy noted that "Peat and ;overty" or “"Turf
with Trouble" were notions firmly rooted in the minda of the
fal_‘lﬂing population that.would have to be overcome before any

progress could be made. -
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2 Table 3

Bogland projects undertaken for individuals in Newfoundland, 1960-1980

Approximate s Abandoned
Location Drained Seeded (approx.)  Comments
" Bishops 338 190 25 1961 1964 Never fn full pro-
alls duction, cut off by
. Central Nfld. TCH.
Bloomfield 38 a 1960 23'a 1961 Never properly est—
Bonavista Bay [ ablished (drought
at seeding).
Blooafield 18 a 1960 18.a 1961  In use Used for hay. $
Bonavista Bay |
'
Milton 27 21960 27 a 1962 1965 Never in full pro-
Trinity Bay - duction, farmer re-
tired 1966.
N Lasaline 40 a 1960 ] Nevef secded: S
Burin Peninsula ) «
St. John's n .
East 5 a 1961 5 a 1962 -+ Never used.
St. John's Used for pasture,
West 50 a 1961  15a 1962 1968 farmer retired
N v around 1970,
st. Joha's , 14 a 1962 Used for pasture,
West 42 21961 16 1964 1969, farmer retired
3 P . around 1970.
Hodgevater Used for hay.
Line 50 a 1961  15a 1962 1970 Abandoned as ditch .
Conception Bay % cleaner not avat
. = able.
Hodgewater S Ay Farmer disposed of
Line 36 8191 168 1963 1964 his sheep flock in
- Conception Bay . 1964.
*+  Avondale 12 a 1961 1 . _Used for hay for .-

" Conceptica Bay S two ‘years, then
. pasture 3




Burin Peninsula

Burin 12 a
- Burin Peninsula
’

Burin 20
Burin Peninsula
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Approximate Abandoned
Location Dratned Seeded (approx.) Comments
*St. Joha's . . Used for pasture,
Vest 2321962 16 a 1963 1968 farmer gave up
faraing around
1970.
Carbonear 10 a 1962 10 a 1964 Never used. Expan—
Conception Bay ston of dairy oper—
2 atfon fell through.
Western 3521962 10 a 1964 1979 ~Used for hay. Farm—
Bay 15 a 1968 er retired 1979.
Conception Bay 6 a 1969 Now used for vege-
. tables.
Carbonear 10 a 1962 10 a 1964 1966 Too wet to harvest
Conception Bay ' vith vheeled trac—
tor.
Carbonear 10 a 1962 Used for vegetables
Conception Bay : 197173,
Winterland 30 a 1962 5 a 1964 Never used(see
Burin Peninsula . text).
Winterland 30 a 1962 5 a 1964 - w e
Burin Peninsula
Winterland 30 a'1962 5 a 1964 # I
Burin Peninsul =
Winterland 15 a 1962 5 a 1964 ” L
Burin Peninsula
Winterland 10 a 1962 5 a 194 L K A
Burin Peninsula
Winterland .30 a 1963 5 a 1964 # moEE B
Burin Peninsula
Winterland 30 a 1963 5 a 1964 e g s
Burin Peninsula N
Winterland 30 a 1963 5 a 1964 4 « B @

Never, seeded.

Never seeded.



Approxinate - Abandoned
Location Drained Seedéd (approx.) Comments
( 7 ~
Fortune 30 a 1963 25 a 1967 1976 Used for hay and
Burin Peninsula % . N * ‘pasture. Needed
~ ditch-cleaning
when abandoned
Foxtrap 5 a 1963 521963 Inuse \ Used for pastuke;
Conception Bay -
South Branch 35 a 1963 16 a 1964 " 1968 Used for pasture
West Coast 20 a 1966 and hay.
South Branch 23 &'1963 16 a 1964 1968 Used for pasture
West Coast ™ 9 a 1966 and hay.
ot @
Searston 48 a 1963 16 a 1964 1967 Farmer gave up
West .Coast a 1966 farming. Bog turn-
ed into a communi-
. ty pasture in 1967.
Searston 48 a 1963 16 a 1964 1967 Turned into a,com
West Coast 16 a 1966 munity pasture- in
1967.
Doyles 26 a 1963 16 a 1964 1968 Used for hay and
West Coast 16 a 1966 pasture.
Doyles 27 a 1963. 16 a 1964 - 1968 Farmer gave up
West Coast B 11 a 196 farming:
Robinsons 48 a 1963, 16 a 1963 1968 Turned into a com-
West Coast * 32 & 1966 munity pasture in
3 1968.
Whitbourne 11 a 1964 11 a.1966 1969 « . Used as pasture for
Avalon Peninsula beef cattle by a
e St. Joha's real es-
. tate man,
Winterland 30 a 1964 Never seeded.
Burin Peninsula -
Lumsden 70 a 1965 20 a 1966  In use Used for pasture
North East Coast 10 a 1969 - and hay. Farmer
; X of faraing.
Doyl 45 a 1966 15 a 1967 1970 Farmer had consid-
West Coast a 1969 erablé acreage of

mineral soil as an
alternative.




St. John's
East 15

Bloomf teld
‘ Bonavista Bay

2 ¥ 5
’ " Bishops - 40
\ Fall

Central Nfld.
Lo

Sulft 11
Current
- +* Placentia Bay .

. St. Shotts, 30
St. Mary'sbay

o Gander 5
X Central NFld.

“ Spencer
Bridge’ | 5
. Bonavista Bay
3 St. Joha's 25
East .
Kelligrews 2
. . Conception Bay
_ Portugal 15
Cove
Concepefon Bay
RN
& Argentia
Access Rdy 10
¥ Avalon Pentnsula
' Argentia

Access Rd. 15
Avalon Pentnsula

7 ' Northern 100

Ara
Central Nfld.

1966

1969
.

1969

1970

1924

1974

1974

1977

1977

1978

1978

1979

5 al971

<

. 281978

1521979

2521967 25 21967  In use

1973

(1978)

<. In.use

.

Never seeded.

Desonstration plot
reditched. Used
for pasture. and
hay.

tade part of a
comunity pasture
1n 1970,

Never sceded. On
a senor politi-
clan's property.

Used ad geese pas—
e

vegetables.

Used for

vegetables.

Never sceded . .
Planned for dispos-
ing of svine

msnure.

Not been harvested
(hay) as it is too

vet.

Used for hay and
pasture, :

Not seeded yet.
Not seeded yet.

Used for
vegetables.
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A similar explanation is frequently given today, i.e. that
the reason for the. lackiof success of the bogland program
was the farmers' prejudiced attitude towards the agricul—
. tural potential of the hogs. While this factor should not
be overlooked, it should not be accepted as a full explana-
tion. The problems encountered in the ecstablishment of
stisfactory grass stands on the demonstration . plots
reclaimed under the supervision of an experienced bogland
farm specialist, and the difficulties associated with the
first commercial project, in, Bishops Falls, are enough
evidence that successful bogland reclamation is not always
an easy task.

The decision to import expertise from countries
where bogland reclamation was being actively carried out was
undoubtedly a wise one. In the literature on’ international
trans fer of technology it is well recognized thati

"...the most effective and efficient transfer of

technology is the long-term transfer accomplished
i Shiough the  trana for of people” (Cetron, 1974,
Furthermore, adaptive rescarch and development have been
identified as the critical elements in the international
transfer of agricultural technology. Hayami and Ruttan
(1971, 170), for example, point out that inadequate recopgni-
tion of the locatlon-specific character of agricultural
tochnology was a major rosson for the lack of effoctivencss
of much of the technical assistance eoffort of national and
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international’ agencies during the 1950's and 1960's. In the

land case the modifications and alteratie

Qesigned and carried out by Healy on the necessary equipment
for drainage, cultivation, and harvesting made it at least
possible to carry the programme through its experimental
stage. 1In_addition expertise was applied to the programme
with the establishment of Colinet in 1957 of the Peat
Su!?—Station of the Canada Experimental Farm, St. Joh!"l

West, and a judici system of applications was

set up. These efforts notwithstanding not all of the
preconditions necessary for successful development were
met. :

\ The earliest projects turned out to be problematic
at first, mainly. due to adverse weather conditions at thé
. time of seeding. Furthermore, it was eventually discovered
that fertilizing rates were inadequate. It is at this stage
that the scheme can be criticized for its organizational
inadequacy. The follow-up of the projects appears to have
been insufficient, and efforts were focused on’ additional
projects rather than the successful completion of existing

® ones.] 1t is notable, for example, that there is no

It should be remembered though that a backlog = of
applications was immediately created, survey work was
time-consuming, and farmers were pressing for further
reclamation.
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reference ini the voluminous documentation of the first
project in Bishops Falls to advice being sought from the
Federal researchers who were involved in bogland experi-
mentation at Colinet. There is also some evidence to
indicate that the follow-up that did exist during the first
two or three years of the programie was sometimes of an
indifferent nature.)  If there was indeed a widespread
attitude Of pessinism towards using bogland as farm land,
the difficuities encountered during the first years of
CORNREGIAT BRELARRLIGR. VIV JIGLY Bive seiven b vetatoeek
tl;at attitude. - \

In terms of Klonglan and Coward's model (cf. Figure
4) it thus appears that the critical breakdown occurred at

the trial stage in Phase B. Instead of trying to ensure

that trial acceptance occurred and use adoption €followed,

the emphasis was on getting as many farmers through the

trial stage as possible, The numerous trial rejections as
witnessed by Table 3 then probably had the double cffect
hypothesized by Klonglan and Coward, f.e. increased the rate
of symbolic rejection and . the rate of trial rejection by

other farmers.

1 A bogland fieldman questioned the stewardship of one of

., the bogland" farmers in 1963 wheréas another bogland
! fieldman pointed out that the low yields were caused by
factors beyond the farmer's control, and added that "in
the past, ofﬂcnrs of this Division have tended to stand,

on the cdge of g and give their opinion of the growth
OF the whele bog" (wuliamn, 1963).
oo
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Another important factor in the failure of the
programee ‘is the matter of machinery. Riferring back to
Rogers and Shoemaker's model (cf. Figure 3) it appears that
too little attention was paid to this particular innovation
characteristic of farming boglands. Extra flotation is
required, for example, in the form of tracks instead of
wheels, but as Newfoundland ‘farning has been pf a small
scale nature and low degree of mechanization this additional
machinery requirement was a serious hurdle for the small
producer. In other words the "antecedents" combined with
this particular innovat.iot characteristic to nmake the
adoption of the innovation slow. To aggravate the problem
for the bigger farmers only relatively small lots were
normally reclaimed for each farmer making it less economical
to make the necessary investment in machinery. In this
Tespect it is interesting to note that the only two farmers
using bogland for hayland in 1981 were farmers who had
considerable acreage reclaimed, and who had ~availed
themselves of a modified type of machinery.

N
Another important ‘dimension is the way in which

. /
farning is pursued in Newfoundland (cf. the "antecedents® in

Figqure 3). Beef and sheep farming in Newfoundland is
generally of an extensive rather than imen(live nature.
Minimum amounts of inputs arc supplicd to the operation with
low ‘levels of output resulting, rather ' than managing the
land and animals intensively for maximum returns per animal
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or per acre of land. This will “be considered in more detail

in the next chapter, but this type of management is

‘ particularly badly suited for bogland farming, especially

under conditions of minimum drainage. The seeded grass
species need ample fertilizer to establish themselves; and
if they do not get that nnurig‘hmem, the more water—tolerant
species take over. An intensive extension  effort to make

the farmers aware of these two vital points, machinery and

fertility, might have prevented the premature downgrading

and abandonment of some of the projects but this was never
undertaken.

But if the reclamation of boglands is so problem-
atic vy bother reclaining then? One of the answers to this
question is that if boglands are subjected to a certain type
of management. they should make ideal farmland, particularly
for grassland production. They are nearly level,
stone-free, fertile once established, and lend themselves
wall to mechanization. Few boglands have been well estab-
lished and full _advam.aqe has not béen taken of the l;lecha-
nization potential. In large part this appears to have been
due to inadequate drainage. The implications of introducing
more intensive draining, ‘will be examined in .a later

3 .

chapter.




I CHAPTER IV .
GRASSLAND FARMING IN NEWFOUNDLAND AND BOGLAND RECLAMATION

4.1 Introduc

n
- S0 far in this thesls bogland farming in

Newfoundland has been examined in isolation from farming in

general in the province. 'But there is a need for a closer. s
look at grassland farming in general as many of the general
' issues would apply to.bogland farming in particular. The
historical context of farming in Newfoundland will be
briefly examined, and a statistical overview of the present
grassland farming industry follows. Then the physical and
[} socio-political factors affecting the development of these
industries will be considered briefly after which ‘s ‘somswhat *
detalled analysis of the existing farns follows.  The
purpose of considering the above mentioned factors is to
P determine whether the grassland farm sectors are likely to
- ) ' Esiae W GHEISE AR B ReacIEGTine Eor a possible renewed

bogland programme.

4.2 Historical background

Agriculture in Newf;au{\dhnd is of a fairly recent
origin. Te resobmce of the region most attractive to
_Europeans for exploitation was the rich fishing grounds off
the island. Apart from a few scttlement schemes in the
" , seventeenth. century permanent sottlement ,was generally

. discouraged until the nineteenth century for strategic and




.. mercantile reasons. ‘At the end of the eighteenth century

the population became more of a permanent nature (Handcock,
1977, 21) which stimulated = demand for locally grown
agsicaTIE) prbdics WhLch in tueh EocOUFSpE”SeEELEEE O
make and expand gandeis. It was not until 1813, however,
that the colonial authorities were allowed to lease land to
be used for farming. Even so MacKinnon (1981) has demon-
strated that -prior to that a considerable amount of .farming
whs carried out in the vicinity of St. John's, and by 1840
some 400 farms had been established, providing mainly ‘root
crops and fresh milk for the rapidly growing population of
the: colony's capital. Agricultural production increased
steadily throughout the nineteenth century (Figure 9) and in
aggregate terms the agricultural sector became a significant
part of the economy; in 1911 it accounted for an estimated
21 per eat of ‘the totsl gross valus ‘of profuctics in
Newfoundland, and in 1921, admittedly a bad year for the
fishery, the figure had risen to 28 per cent (Alexander,
1978, 56). 5 .

The cattle industry slowly dec.uned during the
interwar years but since World War II there has been a
dranatic reduction in the number of cattle and sheep kept in
the province. This is particularly true for the sheep

industry which has almost di ¢ When dland

joined Confederation in 1949 Snnadn'l extensive social

welfare programme  suddenly  became ° available to
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Figure 9 Number of sheep (x4), cattle, and-dairy cows (on farms and elsewhere
. . 1857-1966, on farms 1971-1980), and population, in Newfoundiand, 857-1980
Census of N!wloundigng 1857-1045; Canays of Canada. Asrigul:
ure - , 1951-76; Newloundland Agqricultural
.mom
. Note: Numbars ?1 sheep rafer to'winterfed sheep (et
. 3 numbaers in summet -

’ Source:

imated (ot 1851-80 from
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Newfoundlanders. The availability of unemployment insurance

to a society that was geared to seasonal industries, such as .

fishing and logging, served to broaden the income generating
possibilitiés and to reduce the incentive to carry out a

subsistence type Of farming to supplement the seasonal

industries. . A further deterrent to farming in general, at

least in the short run, was the loss of protective measures,
such as tariffs to Newfoundland farmers when Newfoundland
joined Confederation.

. In this context. of decreasing agricultural
production Kikuchi and Hayami's (1978) study is of interest.
They did a comparative study of the agricultural histories

of Japan, Taiwan, Korea and the Philippines, especially as

it related to adoption of high yielding rice varieties and

the associated irrigation technology. By using indicators
such as agricultural output per worker and per hectare of
cultivated land area, i.e. labour and land productivity,
they argued that in each of these countries population
pressure, while causing deterioration’in the land/labour
ratio, induced an. increase in .land productivity.

Analogously, in the case of Newfoundland it can be argued

, that = the reverse process has ‘occurred, the population

pressure decreased when Newfoundland became a province of
Canada in 1949, and the produce of the vast and superior

lands of Central and Western <Canada pecame more readily

_available to Newfoundlanders. Hence, - agricultural

-« »
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production decreased as did the impetus pasm— development.
and application of innovations such as bogland farming.
Accompanying the rapid decline in subsistence
farning there has been a gradual increase in a more commer-
cial type of farming. In 1951, for example, e:.em‘wexq 51
farms in the province with annual sales of $10,000 or more,
but by 1980 there were 208 such farms. Notwithstanding the
effects of inflaticn this increase reflects the expansion of
the hog and poultry industries, but there has also been
gradual increase in herd and £lock size of cattle and sheep
farms. In 1951 there were 30 farms reporting 18 dairy cows
or more, and two farms reporting 78 sheep or more, whereas
in 1976 there were 41 such dairy farms and 19 such sheep
farms  (Census of Canada . 1951, . 1976; Newfoundland

Agricultural Statistics 1980-81).

4.3 Grassland farming in Newfoundland today - An

gQuerview i
In 1980 there were 390 farms in Newfoundland with

annual sales of $2,000 or more (Newfoundland Agricultural

Statistics 1980-81), roughly half of which pro‘l.ided the
farmers concerned with 75 per cent or more of thel; income.
There’ are thus only around 200 full-time farlpers ingthe .
province. Land in production amounts to 12400 acres (5600
ha), of which 85 per cent is used for pasture and hay, i.e.
" for grassland {arm}ng: There are 127 grassland farms, as
defined in Table 4, 49 of which are dairy farms. The scale

i




Table 4 N

Number of farms, by commodity,
in Newfoundland and Labrador, 1980

Type of Farm! ' MNurber of Farms

Dairy 49
Beef . 2 C 49
Sheep ; 20
Dairy Replacement ¥ 5
Livestock Feed 4
Total Grassland Farms T 127
Poultry 51 -
Hogs 25
Vegetables, Greenhouse Prod., etc: 147
Mixed o 40 :
Total Other Farms - 263
Total Number of Farms 390

lNote: 51 per cent or more of sales from a particular
commodity.

Source: Newfoundland Agricultural Statistics, 1980-81.

of the dairy farm operations. is substantially different from
the other types of grassland farming (Figure'10). Only two
Of the 49 dairy farms had annual sales of less than $10,000
whereas all but eight of the 78 other grassland farms have
annual sales in this category. In fact, about 95 per cent
of the dairy farms provided more than half of the income of
the /farmers in question whereas only 20 per cent of the
other grassland farms generated the level of income. Gener—
ally speaking dairy farming is a commercial venture in New-
foundland whereas sheep and beof farming are of a supple-

mentary nature.
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H D Dairy farms.
i Beef-and sheep farms -
4. ; S
R - p i
1 8 .1
"1‘.’
7] o
10 -
N g 5956355835333 8'7; T
SHHIHIHEHUIHE
Figure 10 Anmn; sales of dairy,beel, and sheep farms in Newfoundland, 1980
Source: Unpublished farm survey data, Newloundland Agriculture
Branch i
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About 21 per cent Of the total farm cash income in

the province came froh grassland farming ~in 1980
(Newoundland Agricultural Statistics 198081, 77), and as
the agricultural industry as-a whole contributed only 0.6
per cent to the Gross Dopéstic. Broduct in Newfoundland- in
1979 (Newfoundland Government, 1980, 12), it iswsbvious that
contribution of grassland farming in Newfoundiand "
negligiblé to the pmuinc{ai eéonémy.. In' fact the pmvi'nce
is a:lomg.vay from. self-sufficiency in the various qraasland
farm piodx;ccs (’l‘able 5). WMo dauy products, such as. Cheese

or butter, are manifactured in the province, and’ .beef

e ° -
production is negligible comparéd to imports.

e Given the above facts of low sexf—sufncxency rates

.Qf grassland farm products in Newfoundland, thé next section

examines the various k1n66 of constraints and Lnbentlves

affecting the: grassland’ farm industry” in the province.

% Table 5 Q‘

Productian and cannumptmn of Gragsland Farm Products
in Newfoundland; 1979

N _—
Production . . .
Type of Product -~tone- {Pex"Cent. of Consunption,
.Fresh Milk 8490 v 52 T
Beof sy ; 2 e
Veal 47. ] ]
Mutton and’lamb, 79 : 18 - C

Source: Newfoundland Agricultural Statistics; 1980-81, 59.
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ConstTaints and incentives to grissland farming '
in Newfoundland : &

% s - .
s . 5
Soils The -factor  mos! commonly cited ag

inhibiting’ agricultural development in Newfoundland is the

scarcity of(\good farm soil. The Avalon peninsula, - for . |

- !
instance, on which mest of the agricultural production takes

placé, has no soils in agricultital capability ' Classes

1-21, and scils in Classes 3-5 occupy only 0.l per cent- of

\the land area of the peninsula (Heringa, 1981, 54). Not-

Withstanding scattered pockets Of better sqil to be Found

elsewhere. in the province, . on the West Coast,. the soils

are, in the Canadian context, gemerally not well st for
agricultural deval‘oy Excessive_ clearance costs axe
-frequently involved” in, preparing the land for production,
and liming has to be- carried out to correct for acidity.

The discussion above refers to the mineral soils; until

' .recently organic soils were not' included ih the identifica-

i N
tion of potential farm land, byt some Of the limitations of
‘the mineral soils are notably absent from the organic soils;

y y - 3
Jfactors such as topography, stoniness, and low moisture

retention capability.

Canadian soils are grouped into seven classes in which
the degree of limitation to agriculture becomes more
severe from Class 1 to Class 7 (Canada; Land Inventory,
1966) . 7 '
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“CIEmate.  ‘Another factor often auggested ' as

: < i
inhibitive to agricultural in dland ia
the harshness of the climate. Again, in the Canadian con-

text, this argument is justified. In particular, the sj)d-ng

-and_summer- seasons normally arrive late compared to the rest

of Southern Canada, resulting in a shorter growing season.

The growing season begins!

in the jearly part of March on
Vancouver Island, B.C., .a month later in Southern Ontarlo,
Jjust after Mid-April on the Prairies, the latter part of

April  in  the 'Maritimes, but not until - Mid-May in

Newfoundland (Chapman and Brown, 1966). The summers are

also cooler; the July mdn temperature in Newfoundland is
comnonly between 58 and 60'F (14-16°C) whereas the corre-
sponding figures for the Maritimes are 62-66'F, 64-68°F on

the Prairies, and 68-72°F in‘Southern Ontario. Not surpris-

_ingly the number of degree~days? in Newfoundland is

substantially lower than in the other provinces; around 2000
compared to' 2500-2750 in the. Maritimes, just under 3000 on
the Prairies, and 3000-4000 in Southern’ Ontario. This

degrae-days - differential is particularly  important for

temperature of 42°F (5.6°C) in the spring.

Defined as the acoumulated differencé between the daily
mean temperatures and 42°F for the period between .the
dates of occurrence of 42°F in the spring and in the
fall *

Defined as the first date of occurrence of a mean




growing certain high temperature demanding craps such as,

corn and soybeans, but less so for grassland faming. In

fact, the relatively cool lnd moist summers in Newfoundland

e
_ Tare actuslly conducive to good grass yields, though making

hay under such conditions poses some probless. It -would
appear  that the most serious éun:ic_ limitation to
efficient grassland farming in. Newfoundland is' not the
quality of the summer season as.such, but the Al.au arrival
of* the season which. increases t.he" amount of winter-feed
needed, to carry the stock through the vinter; )

Location. h‘hcreas the tyo physical factors already

Qiscussed, soil and climate, tehd to put the Newfoundland
. )

farner at a disadvantag pa t6 his col—

leagues, he enjoys a locational advantage, i.e. the
proximity to the Newfoundland market for farm products. The
locational advantage stems from. two related ‘factors, one is
the cost of transporting the pioduce, the other is the
perishability of certain products. For fresh milk both of

the above factors serve to increa

the locational aivantage
f£or the Newfoundland dairy farmer, but with thé availabillity
Of refrigerative tramsportation facilities the provincial
beet and lamb production snjoys only‘the former factor of
locational advantage. This factor is also less important as

.various inputs for the production of these meats .are spbject




this applies to.hay in

€6 high transportation co
particular, . lence, economical production of winter—feed
£rom boglands would serve to make the beef . and sheep
industries more competitive with production from the
maintand ana abroad. ' ' :

) organfucion and marketing. There are, of course,
not only physical factors that influence agricultural
&evelopment  in Newfoundland; dinengions of a more hunan

nature are also relevant in this respect. As ‘has been

‘mentioned be fore, farming in Newfoundland was until recently

predominantly of a subsistence type. Therefore, the farmers
have traditionally not bargained collectively for a minimum
guaranteed price for their products. -As far .as the sheep
and beef industries are concerned the bulk ot 'extating
production is s0ld directly from the p\ré‘duce_r‘ to the
consumer, i.e. the so-called freezer trade, and the product
is usually not subjected to official inspection or grading.

The situation Of the dairy farmers is different.
On the West Coast 'the farmers own and run‘ g'he processing

facility as a co-operative, whereas in Eastern Newfoundland

there are three processing companies; each of which mnego-

tiates with its euppliers for the price paid to 'the

1 e’ freight.of feed grain is, however, subsidized by
the Federal government .

i, = T e S S,



4 -13

producer, and the wholesale price. . Nova Scotian interests

own two Of the three St. Jahn's dairies, representing.about’

80 per cent of the local market. As there "is substantial

_+ surplus production of fresh milk in Nova Scotia, part. of

T Which is trucked ' to Newfoundland, the dairy farmer in
Newfoundland is left’ in the precarious position of not
having any formal guarantee of dimposing of his milk, even

if the local market is far from being

milk from the area. Whereas restrictions  on

> inter-provincial trade are usually illegal in Canada, a fev
. 1~ ‘ 4

) . commodities are exempted from this rule. Fresh milk is one

. of these commodities:and through the establishment of a Milk

Marketing Board a province can exert certain control on

imports of the product. It is perhaps a measure of th

traditional indeperidence and lack of co-operation amongst

s . the Newfoundland farmers that in spite of a steady increase
in the amount of fresh milk trucked in from Nova Scotia

¥ during the last decade such-a Milk Marketing Board has not

o s ° yet been ‘
' Government assistance. Another possible reason for

. _ the low level of agricultural development in Newfoundland is

ablished. -

that government:gupport towards the industry is inadequate.
In reviéwing the history of agriculture in Newfoundland
..Close (1978) argued that the "stop-and-go" nature of govern-

stance to’ agriculture had resulted in its

i _ mental a

development as a "shadow" resource, i.e, its full potential

turated with fresh -
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- [ had not yet beén exploited.: Whateas his a_nn}-u "seems
Jjustiffed for the pre-Confederation adminisfrations it
appears that a more balanced and consistent™“agricultural
poucy nas since been pursued, particularly in recent years.
Given the limited number of farmers in the province the
amount bf public resmoirces devoted to support the industiy
is substantial; ‘the staff of the Provincial Agriculture
Branch numbers uohnd 150 with another 95-100 employed in

the province by Agriculture Canada. On the other hand this

activity myfpmanc a "go" phase of Close's modél and the
farming industry could be in for a “stop" phase 4f the
axp:.on;uun‘ot the offshore oil and gas resources gets
under way . b

One aspect of governmental administration.that has,
‘however, impeded commercial agriculture in recent decades is
the problem of land titles. For historical reasons
possessory titles to land became a dominint form of land
tenure (McEwen, 1977). The Newfoundland Royal Comnission on
Agriculture identified the land tenure problem as one of the

.most serious cbstacles to agricultural development. Accor

ingly, a major recommendation Of the Commission was to
introduce a nominal land tax which would at least allow the
Crown to regain some of the idle land by default (Shaw

et.al., 1856). This .recommendation was not, heeded by the

government of the day, and it was not until the late 1970s

that outright grants of agricultural land were replaced with
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long-term leases. As a result the num‘arou‘rprabﬁm. of ‘land
tenure ‘and land use have been allowed. to accumulate. As
_many -occupants do not hold a legal title of land ownership,
the land may not be marketable nor usable as a “collateral
when lending institutions are involved. -Consequently.land
zruﬁenzucinq. idle or underutilized land, and non-farmer
ownership have combined to restrict farm development and
expansion.  However, in 1980 legidlation was passed to .
exempt productive farmland from property taxes, and thus
encourage that idle land be! brm_iqht back into préduction
(Newfoundland "Agriculture Branch, 1980/81). Other measures
taken  to ‘protect -the agricultural Lanﬁ'\ba.a inelude . a
land’freaze on agricultural’ land in and uro(md St. John's to
prevent land speculation that would alinnatn agricultural

_land.from farming (Crammer, 1974, 26).

4.5 Grassland farm in Ne land

Having briefly considered the environmental .and

political l:ontaxt of grassland farming in Newfoundland an

SXamInation of the farm operations themselves is in order.
G.norally speaking one would expect that the low
self-sufficiency rate referred to above indicated that large

scale local duction was not ical. The followl.nq -

examination of the existing production units will attempt to

test the validity of that gemeralization.
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nt  commodities

Production economics of Aiff

appear to be a somewhat neglected aspect of 'agriculturak’

T

rch’ in Newfoundland. However, in the - Canada/

Newfoundland Agrt:&l:ure’u_evexop-in; Subsidiary Agreement L
. “for 1978-1983 funds were isde availsble to undertake cost of
production studies for all major commodities produced in the
province, on a priority basis. It was planned to utilize
the results of the relevant production studies for this

thesis, but so far only the sheep study Was been completed,

the dairy study is incomplete due to the low number of
" ) farmers that provided usable i.nto;matl.pn for the study and
» Lhn:lu-poct’d ung.uahu{:y of the data, and no cost of
production. study has been initiated for the beef industry.

- There are, however, earlier economic studi

of the dairy
and beef industries in the province, and these will be

examined hi

along with.the farm survey data collected
_ annually by the Newfoundland Agriculture Branch. Concérn is

mainly with the current economic viability of each of the

§ _three grassland I:lr-lng sectors, i.e. the sheep, beef, and

dairy industries, and whether there is a latent need for

.bogland reclamation in' the futyre development of th

industries.

The sheep fndustry. A cost of production study was ’
‘initiated by the Newfoundland Agriculture Branch in early
1981 to examine the financial costs and returns associated
with sheep, production in the province. . Each of the 35




producers who had 30 or mote:awes was: Bontacteds but only 13
co-operated and provided primary, dats of cost inputs and,
dollar returns. } :

. The uize of the flogks nnged from 30 to 120 ewes
but averaged 54 ewes. Lambing percentage was only 170 per
ewe, and the average.number of marketed ‘lambs per ewe was
Bif;. Tha myefiagd Daoy carcass weight was 32.5 lbs. (14.8kg)
and sold for §1.80/1b. (§3.96/kg). Marketed wool averaged
only 3 ‘ibs. (l.4kg)..pQI ewe sellipg for 75 cents/lb.
($1.65/kg)> = Assuming that the thirteen sheep flocks are
representative of the industry! it appears that sheep
farning, as prosently practiced in Newfoundland, 1s highly

uneconomical (Table 5). . Not only are the receipts low-but

the’ returns to mapagement. are’actually negative. 1980 w
not considered a partipularly bad year for the industry, and
as it is most unlikely that thé operations are actually
carried out with a Continuous direct financial loss, &
closer. look at the study is in order.: ALl the variable
expenses reflect actual payments, except that for hay, and
possibly for marketing. Average cost of a ton of hay was
estimated at’ “s80; _hay was purchased at higher p:;cah but as
the farmers estimated their hay production “costs - to be

‘Considerably lower the $80 figure was used .as an estimated

1 mhe thirteen flocks might actually well répresent the
better producers as one would expect them to be more
co-operative in providing data for such a study.
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average. = As ‘the amount fed per ewe is alsd an estimate .

based on feeding practi the figure of $24.06
is probably ' an over-estimate for these operations which
appear to minimize inputs. The figure for marketing costs
may also be somevhat ;inaccurate as it reflécts mainly he,
truck cost of the, operations, as stated by the producers,
but as these costs may involve other things than Just
marketing, the $7.22 figure any ‘be an overestimate of actual
marketing costs. On the other Thand the quoted pasture cost
does’ not reflect .real costs as ‘the $3.20 figure is based on

community pasture fees, but the community pasture programme

has been funded to a considerable degree by public funds.
!

| From Table 6 it is clear that even if the actual
cxpen‘leu may be somewhae_o{mré.umaud in the cost ' of
prcduczén iy e (havatey PrOVIgER exbremely 16W retusis
to the prodicer. This need not, however, be the case as

there is room for better- management at the. farm level, which

could greatly increase returns. As a lambing percentage of
1.0 per ewe is quite low, the cost of production. study also

projected income and expenses for »Q_c\gu.ad lambing rates.

The assumptions were that the average lamb carcass ueig.ht
and the price’ per pound would remain constant at $32.50/1b.
And §1.80/1b. respectively, average cull sales per ewe would
increase from §3.88 to $7.50, and that expenses per ewe
would remain constant except for "other feed", It is clear

from Table 7 that.increasing the lambing rate has dramatic
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Table 6

Production economite of 13 sheep flocks {n Newfoundland 1980

Fixed variable

i E
& Receipts . expenses . expenses s
per_eve X per eve  per ewe 3
e
* $46.80 | . 88.4
3.88 , 7.3
2.25 ; 43 -
replace— i
ent costs ' $ 6.80
Ran deferred replac .
sent cos .75
Eay $24.06
Other feed "8.89
Marketia 7.22
Building repairs and }
=aintenance L 424
Feace repairs =T 4as
Pasture 3.20
lectricity 1.95
’Shearing expens . 125
Veterinary expeses
and dr . . 1.03
Identification tags . i .33
Total 3 52.93 ¢ 100:0 7.55 $56.35 100.0
Returns to cover
labour, interest, s
-taxes, "
deprectation -510.97 per eve
Source: cost of study,
2 1
- : NN
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. g ‘Table 7 -

0.8
Lamb sa §46.80
Cull lheep sales 3.88
Wool sales 2.25
. Total receipts . $52.93
& Expenses . $63.90

. Additional "other ¥eed"

Gtoss income per ‘ewe -$10.97
Groes income per 54 eve flock -$59

1 Actusl figures

2 Projected figures

. Source: See Table 5. B

' Total expenses . $63.90

Effects of increasing lambing rates on gross income per eve
1 3 ! ol

* Matketed lambs per ewe

1.32

§76.50
7.50
2.25

$85.80

$71.35

$14.45
$780
.

1052 -

$87.75

7.50

225

$63.90

»_10.00

§73.90

$23.60
$127£

1.8%

$105.30°

235
$115.05
$ 63,90
AN
$ 77.12

$ 373
52016

o
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)
effectl on:the egonomic viabx’lity of a nhlap operation, The
. effect 1u h though as per eje

would generally increase; i.e. not only “other feed" costs,

particularly if a constant.average' carca:

weight is to be
attained. :

Increasing the. lamb' carkcass
lambing rates would have similar- but iess dramatic effects;
aw}eiage carcass welght of 40 lbs. (18kg), with 0.8 Lambs
sarketed per ewe, would increase total receiptl per ewe by
$25.20,

and 50 1b (23kg)~wauld yiela $96. s compared g !

‘the existing §52.93. The corresponding IS expenses

is aifficult to. estimate, but of the two options the’

mcreue in Lammng rate appeuru ‘to be .- mer: famzding.‘
nltgtnat_ive than increased’ caxcau vexght. . . !
il -It was moted 1n the acudy that the physical produc-
upn units usually consisted of: older buildings-and eguip-
ment fully depreciated but still utilized in the operation.

the -Fecent decline ih’the number
1

In light of the above fact:

H »
of . sheep kept in -the province;
e

the cantinuous problem
with dogs:? the adverse ecomomic returns from the, indhs-
| trys
the sheep Breeding Station,

i e

and the recent decision to discontinue the 'vpezatlon of

the outlook, for thé !ndllat!y ll

on survey farms there were!6040 ‘sheep in 1978, 5097 in
1979, 4298 in 1980, and ‘3509 in 1981
Agriculturul Stntiatlu 1980-31 38) . .

Y Newfoundland roaming dogs frequently at and €ill
shee) i

weight at constant , :

(Newfoundland %

v

J
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extremely serious. .This scenario is in marked contrast to

the 'optimism of a 1973 report, written by the former

iDirector of Agriculture, where it was forecast that there

. . L '
would be 100,000 sheep in the province by 1984 (Badcock,

2 . 1973). This optimia‘m»was founded on the alleged existence

SR of farmers' skills in shedp raising, a new dog act* and live-
. : B

stock insurance policy, and the establishment of a.Sheep

. ;7 Breeding Station. As ‘it turned out the dogs appear to be as

“.r;\uch a problem as ever, the Sheep’ Breeding Station was not
|

the expected success,! .and, judging from the 1981 cost of .
production study, the often, stated skills of the
¢ Nﬁe\ff.oundlund sheep farmers are not apparent in. the_ economic
_ management of the flocks.
SO .

- Two basic ingfficiencies appear to exist: low ewe -

. . fertility, and low lamb carcass weight. The low fertility

is prohably‘aue to twd factors; inadequate wihter-feed, and
lack of selective breeding with respect to fertility. It is
. well known (that to increase:fertility the ewes need addi-
tional nutfition just before Breeding, and again during the
last few weeks of gestation, and the first weeks of the

a

1 ~The Sheep Breeding Station ‘at ‘Victoria, Conception Bay,
was established to provide superior’ stock to sheep

- . farmers in the ‘province, and was to be the focus of *

. gévernmental encouragement to the sheep .industry. The

g farmers have icomplained, -however, that the stock from the

station has been of indifferent quality and ridden with
“diseases, and a decision has recently been .made to
. discontinue the operation of the station. N

. - " a.
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1actdting geri&d. Whereas improved feeding practices would
undoubtedly increase. ewe fertility immediately, the
selective breeding process necessary for really high
fertility and carcass weight is more of a long term issue.
It appears that high fertility s never been emphasized in
the sheep industry in. Newfoundland, at sheep fairs, for
-example, sheep were prized for their phisique, with little
.or no conaideraticn for their’ inherent fert.iuty. Whereas
this system of ‘production may have been well ' suited to
subsistence 'farming. in - the pastl® it ie ‘Inadequbte and
tnefficient fof commercisl sheep farming today.: However,
even well managed ‘flocks with relatively high returns per
ewe appear to-be only marginally viable in Newfoundland when
costs of land clearing am;. inv‘e‘stn\ents in buildings and

equipment are considered. . 'rnn. was the conclusion of a

three year Sheep FPilot Project that was initiated in 1978,
involving three farmez"s, in' an attempt to determine the
economic viability 6f well managed sheep farms.

E Generally speaking there are four important °
dimensions ‘that determine the economic viability 'of sheep

‘farming: summer pasture, winter-feed, market, and farm

management.  To_a certain. extent . farm management is

adleroro o |

©1 an.important factor here is that in raising ' uheep for

. subsistence purposes Wool was an important product, and:
there was therefore less cern for maximizing .lamb
production. i 5
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dependent upon the other three fdctors, and there is consid-
erable market potential for lamb within the. province.l
The other two factors, summer. pasture and winter-feed,

relate directly to soil resources. So far, boglands in

Newfoundland have been reclaimed mainly for providing--

pasture (i.e. the community pnuture!)\ but it™is clear that
grazing sheep on reclaimed boglands :i;‘o_ughout R —
~ problematic from a nutrient provision viewpoint (Rayment and
Winter, 1976), However, as will be further demonstrated
later in this thesis, using the reclaimed bogiands to pro-

vide winter-feed, instead of pasture, appears to be a much

more promising option, and would. probably 'induce better

sheep production management at the farm level and therefore
. make the industry more viable. Thus, there may be room for
the use of reclaimed boglands  in sheep farming in
Newfoundland in the "future, but because of the present
precarious state of the industry, any development in this
regard would lfkely be on a small scale in n}: foreseeable

future.

_ The beef industry. No up-to-date cost of pro—
duction study exists for beef Farming AW T—
Certain characteristics of the indusfry may, however, be
inferred from the available farm survey statistics. As with

sheep raising, beef farming is' usually carried out on a

1 Not only is there a 1ow self-sufficiency- rate for lamb,
ut consumers prefer local lamb to imported lamb
Omni fac 979).

1
S
¥
H
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part-time basis. Thus, Of the 148 farmers who Xept beef
éattle in 1980 only two farmers had 30 beef cows or more,
and farm sales from beef, farms are relatively low,
especially wheit compared to dairy farming (cf. Fig;xre 10).
Another parallel to the sheep industry is a steady decline
in tha mumber of BAeE animala Xept,on survey farms:in vecent
years,] uhich probably reflects low returns from the

!
province (cf. Table!5).

industry as there|is an ample market for beef in the

In 1976 a ‘-tudy was made of the ecSnomicu of beef
farming in Newfoundland (Johnson and Barnes, 1976). The
" study compared several scenarios; 10 o 80 Brood cowss
calves sold in the fall or overwintered and marketed in the
following: fall, hay produced on the farm or imported, new or
01d machinery and buildings, owned or rented machinery, and
feeder calf operations.. It was assumed that there would be

a 90 per cent calf crop, and that calves would weigh 500

1bs. (227kg) in the fall and 1000 1bs. (454 kg) if they were
overwintered. The amount of hay fed and the acreage needed
to produce it was also estimated, and pasture costs were'
based on community pasture fees. Given these assumptions
the study concluded that the .-mnllar operations (ten brood

cows) were a long way, from Jjustifying) the investment

1 There were 2918 beef cattle reported on.survey farms 1n-

1978, 2810 in 1979, 2589 in 1980 and 2124 in 1981. |

"
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in buildings and equipment, and while " increasing :ha' herd
size to 50 brood cows substantially reduced openung costs
per Sanindi; theae operations were viable only if the farmer
was estabxia)ged to some axtan; and'litell!s like tractor cost

¥ ‘ and depreciation would not have to be charged solely against

. to importing hay, was found: to be vital to the economh: via-
bility of a beef enterprise, and overwintering calvnn also ,

\increased returns per cow. ;

Unfortunately, the 'study did not = establigh how

’ valid its nsnumptlonl are of actual haaf production unh.l in
' Newfoundland. ’For instance, were the live waights of ‘500
and-1000 lbs. representative'of animals coming off the.com-
munity pastures? At }aalt in one instance there was consid-

‘erable ‘discrepancy between assumptions made and reality; the

. study assumed 'a hay yield of 3.2 mns/ucre/ws ‘tons/ha) -

whereas the average yield on Newfoundland farms is;1.5-2.0

tons/acre. ‘But whether or not the assumptions of the study - °

were generally consistent with real costs and returns there
. 18 -a reason to believe that beef farming is ‘more economic-
ally viable in New%ounaland now than when the study was un-
dertaken as prices for -beef have tnoreased dramatically in
¥ . “recest years. Batween 1976 and 1980 the average pricu paid

to producers for hogs decreased by thres per cent, for eggs

\

thie beef operation. On-farm production of hay, as opposed '

", and broilers it increased by about 18 per cent, for milk the_
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price increased by 23 per cent, but for beef the increase

was 114 per;cent. While returns have increased the compara-
tive position of the industry against the other ‘grassland

farming sectors and as beef farming creates a fair amount Gf

‘farm income in Newfoundland, substantially more, for exam-

ple, than sheep raising, the apparent low priority given to

the industry by the Agriculture Branch is somewhat surpris-

ing. . )
While the beef industry is currently declining in

_Newfoundland it is likely that, on-farn production 6f winter-
‘feed will ba a necessary prerequisite for any expansion that

might take place in the future. But as with sheep farming | %

\t'is not likely that bogland reclamation will be of much
"importance in raising. beef in the province ‘in the foresee- i
{ v " sble future; sinply becaus thase two:indusiries appear to, be
" o asecesay coives ot Mesiiaul. e LEW SELRE: TRLAEIVE) 46 1
. ! *: the mecessary investment in land, maehinery| and buildings
‘needed to establish a commercial beef or P Tg—
reversal of this trend-unlikely. ¥ )
. The dairy industry. In contrast to the sheep and
beef industries dairy faiming in Newfoundland ds slowly ex-
panding. Thus, whilé the number of sheep and beef on survey
farne decreased by 42 and 27 per:cent respectively betueen
1978 and 1981 the number of dairy cattle incrdased by 14 per . ° :

- cent during the same period, and the number |of ‘dairy farms &

increased from 41 to 49, suggesting better gconomichreturns :
2 in that industry.’




4 - 28 *

As mentioned earlier,.a cost of production study -

. for fresh milk was recently initiated by the Agriculture

Branch in order to examine the economic returns from dairy
farming in the province. Unfortunately, only 12 farmers,

nine in the Eastern region and three in Western

land and provi data for the study:
moreover the Agriculture Branch conua.r- data from somé of
the-e 12 farms to be inuccunu. F’urt.harmcte, as this is

not a random sample it is open to question how representa- .

“tive those 12 are of the 49 dairy" farms in the province and

it is in fact almost certain that the better producers are,

" gver-represented. For example, the average amount of milk

‘sold per cow on the survey farms is 5627 litres (12394 lbs.)

compared to uound 4000 litrni (8800 .lbl.) which the

l\qr!culturc Branch considers to bl the provlnclul average,

and the average herd size of 63 cows on study farms is also

" considerably bigger than the overall average. NotWithstand-

ing the doubtful reliability and representativeness of the

data a cost analysis Of the twelve operations is presented

in Table 8. The data indicates that unlike beef and sheep
raising, dairy farming provides reasonable retirns to the

producer: for his labour. The great number of -items in Table

'8 serves to illustrate how the economic performance -of, a

dairy ‘operation ‘is dependent upon a number of factors, but

it {s beyond the scope of this thesis to examine.in detail
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Table 8 5
Production economics for 12 dairy operations in Newfoundland in 1980%

1

Revenues L Percentage Per fara  Per cov  Per 100
o litres

Presh ailk 8
Stock dairy siles

Other livestock
Field crop sales

T §154344 $2466
262

3818 - 6l
- 494 8

Total Revenues 100.0 $175026 $2797 ‘§ 49.7

Expenses ~ variable
Dairy feed . 30.
Other crop expense 16
bour 14
"Stock purch 11
Tractor & machinery repairs 3.
Utilitie I 2
Truck and auto . 1
Building and fence repairs 1
Vet and drugs 0
[

0

5

Breeding .
Daixy Supplie
Miscellaneous

Total variable expenses 89.0

Expenses - fixed

Building depreciation 4.4 §. 6221
Machinery depreciation 3.3 4693
Interest 2.1 2893
Insurance L1 1537
Taxes - 0.0 38
L=, ===
Total fixed expenses 11.0 $ 15381
Total expenses . 100.0 140091 $2238 39.8
Returns to operator labour T i
and {nvestment 34936  §558  §° 9.9
1 Note: FPigures may not add.up due to rounding Py
Source: Unpublished cost of production study,’ Newfoundland Agriculture

ranch.
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each of these items. However, two items are of .pan.icul\ar
ELARTGHES S0 BRGVESSS TereT JALEV Beed ARA SUNEE Seep :
expenses (i.e. feed grain, and hay/silage ‘and pasture).
Together these two items' account for 46.8 per cent of total
expenses or $1,049aper cow. In comparison similar’ studies
of the dairy industry in Nova Scotia and Prince Edward
Island ’(Hayn;mn. 1981; and-Oxley and Andrew, 1981) reveal
that the corregpenéxpg figures for'those provinces are 34.7
and 30.7 per cent, at §834 and §713 per cow.  As the price
"of feed grain is roughly similar in all 'three provinces, due
€0 the federal freight subsldy, the substantial difference
in feed costs between Newfoindland on the one hand, and Nova
Scotia and Prince Edward Island on the other reflects the

high , production costs of locally grown forage in

1and and the exp involved in importing hay. It
can therefore be inferred that forage production on boglands
could improve the economic visbility of the dairy industry
assuming of l:ourle that Ehe=bogland reclumtion 1tle1f is a

viable alterhative to clearing mizeral soil. -

. . A comprahennva study oné}uiry farming in the sg. ~ }
. gy
Johfi's area done in 1967 examined- in some detail the

imp| ieat_iunl of t.ha lmall land ban of ‘the indultry and the

n-uociatgd Eapcunq practices (Rst-on and Hanlon, 1967).
Tt -Whilethe aftay concluded, after detailed analysis of the

data collected, that in order to cut costs or increase
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returns attention must be glypn to' all majér factors
influencing the farm business,
dependency on purchased feed as a major ‘characterlstic and
_problem of dairy farming in Newfoundland. I this regard
me/.c(y Eoeaten Evo. important P T e First, on
‘average each pound of feed grain produced only 1.4 1bs. of
milk on the dairy farms in the St. John's area eveds a

dairy farms in the state of Maine, U.S.A., a pound of feed

grain produced about 2.6 lbs. of milk; and second, while in

Jokin's area eath cow eats about 5500 lbs. (2500kg)

of feed grain‘and 5000 1bs. (2300kg) of fomqe','cn the Maine

farms 5500 1lbs. of fe!d grain 1s anﬂociated with' 8400 lbn.

(3800 kg) of forage. s : f

This. heavy dependence on’ purchased ;feed refiects

peculiar feeding practices used on N@wfoundland dairy farms:

Due to urban encroachment and high development costs hay and

pasture land is ‘small in relation to herd’ gize. On-farm

forage production has therefote been limited and due to a

number of other factors! farmers have preferred to import

1

On the basis of available nutrients one pound of grain
is roughly the equivalent of two pounds of forage (Refson ~
nd Hanlon, 1967 Since the federal feed grain
Bubsidy was ‘extended to Newfoundland at Confederation in
1949,  the Newfoundland price differential between
imported hay and feed grain has usually. been less _than
twofold, ‘and as the imported hay is often of uncertain
quality farmers have preferred -to substitute grain for
hay, as opposed to the substitution of forage for grain
usually recommended in other dairy areas.

it identified the heavy’
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. feed® grain rather ‘than hay. These abnormal feeding
practices not only imhibit milk production per cow, they
also depress the butterfat content of the milk and, nay lead
to'pEoblens dn bEestira, higher ncidence o pitk tovel ana
. mastitis, and a shorter cow life. The study demonstrated
that on local farms where tha.re was'an above average use of
R forage the result was increased milk p:oductiod per cow,
“lower milk costs, and higher labour earnings..
: Now ‘it might be argued that ' the situation .hasi
" improved since 1966 but Table 9 provides evidence to the |
contrary. The. table compares certain results of the 1967 '
study with inforn\ation _contained in ‘the annual farm survey
¢ aata gollected by the 4N=w£ound1and Agriculture Branch.,

H’hlle herd size has i id bly, per

" cow has remained at the low level of under '8000 Tos., ami
hayland and pasture per cow has actually decreased, as have
\hay yields. Admittedly the farm survey data does not
include-data on feeding pnccicea but the cour. of production
study does provide an indication that they have not changed
* much: in 1966 feed grain accounted for 35 per cent of total
farm cash expenses but according to the 1980 study that
proportion was only slightly lower at 33 per cent.
Another consequence of the small:land base is the

uppl‘onch taken by the majority of’ dairy producers with

1
1




Table 9

Some Characteristics of ‘the Dairy Industry in the St. Joha's Ates 1n
1966 and 1980

L 19667 = 1980
. Nunber . llunbsr L
of v
) Farns r-m s F
Nusber o cows < 19 7 kY . 49.6 .
MK Produntion i . o -
B per cow . p “
< high production’ ; s ain
herds ' 9 9138 1bs(414%g) 16. 9539 1bs(433lkg)

average of all

erds 19 7918 1bs(3595kg) 33 7937 1bs(3603kg)
low production _* * .
d

herds 10 17. 6430 1bs(2919kg)"
Hay yields N
. high yield farms 9 - 13 2.21 tons/acre
~(5.46 tons/ha)
average of all 19 27 1.8 tons/acre
arns - (4.52 tons/ha)
lov yield farms 10 14 1.48 tons/acte -
- (4.13 tons/ha) (3.66 tons/ha) . -
Hayland per cow 19 1.25 acre (0.5lha) 26 0.82 acre (0.33ha)
Pasture per.cow 19 1.09 acre (0.44ha) 34

0.94 acre (0.38ha) .-~
‘Source: : Retson and Hanlon, 1967. ) e

Uspublished farm survey data, Newfoundland Agriculture Branch.

. a . X . .
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respect to r'auxhg/reifa'cemaht _heifers. Instead of,

/ g .
raiui.ng the; rown heifers from the best cows; and in' that,

way,rimprove milk production per cow and the general economic - -

Viabuny of the operations, many producers import all their
SR s %

replacement heifers and: cows. g

b el

In light of the above facts it is not surprising]

that' the lack of locally grown forage has often been ideV

industry and the efficient managemsn he existing opera

fied as the main obstacle «j both . the y&@ of th/
. //_e/s - |

tions. It is thus argued here #Ma increasing:the/h’nd base

for hay productiyﬁﬁ ugnif%:anny benefit -the dairy
#  industry aw eans by which this, could be achieved is to
utilize poFiands. .

It should be noted, Tows:

et (':hat ‘}';u:x."e'a/sinq tﬁe,
land base alone is not enough to make thé “operations well
managady iilie: management 108! e wexisting Hand, base‘has been '
_inefficient. Use of fertxlizer has.been small and low hay
¥ields have ensued. According to ‘the 1967 study an averaqe
of 5 tons PgT acx‘e (2. 4 tons per hectare) of manure was

" applied to the hayland, but on only 12 of the 19 study farms

was any' commercial fertilizer applied on hayland.  Not|

surprisingly, analysis of soils indicated deficienciés in§

plant “nutrients, and a -low ph of 4.8. ~ With regard to]

pasture,” ten of the 19 farms applied manure and eight some"
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fertilizer; but on seven farms no fertilizer or manure wes *
-appl.ied on palt\lrt.' Apparently these practices have not’
cnangem mch since 1§ss~ acconung to the 1980 £}m survey ¢ -

only 21 of .the 38 dairy farms “in ‘the area uud any

“commetcial “fertilizer. ' All 19 farns. in ‘the 1967 mmy s

'\,pan:ured aftem:h but the usefulne:

of this was severly,-

restricted due r.e the- late gdates of cutting hay. Duu on. oo e

B 4 /which tarmerl begnn cutti hay ranged- Erom July 7th to

Septenber 1at with an average’ date -of July 25th. . Average'"
. date Of completion of haying was September 2nd but for '
" “individual farms the period srtinded pp to Gcbobias” Sths & ]
. 'é-zum_ a llznaée-enF point of view this late -datey for haying ¢ T

92 is undesirable for at ‘least:two reasons. Pirst, one of the D=
K P

chief ~factors Lnﬂuencing fgraqe quality is' the stage of 3

maturity at which the croﬁ is cut, with early cun,inq g .
« ©  tending’ to improve forage quality. Second, early cutting "« s
v . .facilitates increasing yields, 'either ‘as aftermath for E

\ . pastare or a second crop of hay. 5 B o
5 "It s clear from the forcqoing that ‘soil Mnagment =

- : and crop production have beén. ihefficient; paradoxically,

p 3 the small and ivaluable acreage of grassland.has not been
/ —.‘_ ’ 3 . . . ]
? /' "1 1t should- be noted that the summer in question was a %

good one from the point of view of crop productiqn:

“The hay crop in 1966 was' excellent both in quality and
quantity. Grass grew well under adequate moisture . °
conditions duriny the early part of the growing season’

and reached maturity before the drier weather set in. It

o . was harvested and cured under excellent hay muklng

o . conditions” (Newfoundland Agriculture 1966-67, 5).
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fapmed\intensively.  However, ‘ notwithstanding ‘the - above
A g

‘limitatiSne to effidient management there are :indications

that dairy farming in Nefoundland is an economically viable

industry (cf. Table 8). Admittedly, the investment outlays
for, entering the dairy business are high and if the oppor-
tunity costs are considered (cf. Table 10), i.e. interest on
the ~firmer's equity in the farm business, the returns to
_operator labour .appear to be negative. The Newfoundland
‘Agriculture Branch is, however, actively encoutaging new
entrants to enter the field of dairy farming by pt’?vidir;g

. grants up to $75,000 per new entrant (Newfoundland Agricul-

i ‘ture Branch 1980/1981, 41). It is therfore reasofiable to .

Dxpnecc_ an indrease, albeit small, “in the ‘number of dairy
farms in f;m province, particularly since increased avail-
ability of fresh milk has resulted in a dramatic increase in
consumption over . the last decade! and marketing the
product, should therefore not be a problem. )

It has already been demonstrated how badly the
existing production units are in need of increased grassland
'so the potential for bogland reclamation, both for the
existing farms and new farms, certainly exists within the

, dairy industry. About 75 per cent of the existing fresh

1

: AN
Between 1972 and 1980 total consumption of. whole milk
in Newfoundland increased by 116 per cent. - During the
same period local production has increased by 25 per
cent. As a result 47 per cent of total consumption was
satisfied by imports in 1980 as compared to 8 per cent in
19')12 . (Newfoundland Agricultural Statistics |1980-81,
55).
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Table 10

i "
Balance shést'for 12 dairy operations iri Newfoundland 1960, and effect

of interest on equity on net returns:

Resets s 4 Percantagel’erfann Per cow  Per 100
litr

i <
snsou 1 $3436 §6L.1
|

. Land
- Buildings 3.9
Machinery & equipment 5544:3 ess 15.7'*
. Livestock 139242 2225 9.5 .
fotal assets - 539785 8625 s13.3 o
Liabilities J *
Short term 8438 $ 135 -
Medium texrm 21270 340
Long term 78750 1258
2 i Total liabilities i §108457 3173
. L Jowner equity $431328  $6892. b
¢ . % Interest on eqity (13.5%pwa.) $ 58229 $ 930 §16.5
Net returns to'gperator labour $-23293 §$-3712 $-6.6
1 Ccl\xmmlsnnymmwemmmiu; g . ‘
Sourcei Unpublishéd oost of production uwdy Newfoundland Agriculture . g
Bza'nd'n

T @
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milk - production in th; province is ' located . in the
vicinity of St. John's where th'a biggest markét exists, and
4E EHeTe EE DGR DERSSITER. N ENE LUNOUe) WESERAY &6EL
base in the. area the bogland alternative is pa}rticularly
attractive. -

: The foregoing examination of grassland’ farm manage-—
ment, in Newfoundland has revealed that the sheep and beef
industries do not appear to give .adequate economic returns

in Newfoundland, and that the utilization of boglands is not

- i . .
likely to remove the basic constraints to the development of -

these industries, at least not in the short term. Dairy :

farming, on the other hand, appears” to be economically
_viable in Newfoundland, with considerable room for increased
production. There are indications, however; that there are
two related factors which have prevented the industry from
reaching its true potential. The remedy of one of these two

factors is more of a long-term nature; i.e., more intensive

management of the utilized land and animal resources whereas’

the other, the scarcity of grassland, might be partially

removed by using boglands, particularly in the St. John's

*area where there: is .a heavy demand on the mineral, soil
resource for non—agricultural uses. Also, as further clear—
tng aRd cultivation gf,‘ﬁine;aI‘ soil in the area is an
extremely expensive unde::a)’dnq, the justification for

considering the bogland alternative certainly exists. The

|
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next section examines that alternative further, with special

attention given to increased drainage intensity.

4.6 Grassland farming and drainage ‘intensity

At the end of Chapter III it was suggested that
owing to inadequate drainage the mechanization potential
of farming boglands had not been realized. In fact, it ap-
pears that the approach taken in recent years in Newfound-
land has failed to recognize the option of increasing the

drainage intensity. . Instead considerable resources have

o

been devoted to designing’ and manufacturing new machinery

. that could be used for farming boglands, particularly for'

root crops, under conditions of minimum ‘drainage, with
dittle consideration given to increasing the drainage inten-—
- sity and thereby overcoming the machinery problems.

Generally speaking, to reclaim boglands for agri-

culture it is necessary to drain them so that sufficient

aeration will allow the seeded species to take hold and give

good yields'

“Increasing drainage intensity makes the bog-
“lands better suited to conventional mechanized farming, but
cor'rupoadinqu bigger drainage costs and subsidence rates
tend to offset that advantage. Furthermore, under certain
soll and elimstic conditions overdrainage may oocur, espéc—
lally where evaporation substantially exceeds precipitation

during the summer months, but under the relatilely moist

~
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and cool climatic conditions in Newfoundland this is not 2
1iXely o ocuE when using the bogs for grassland’farming.
Optimum drainage intensity for a particular crop is thus a ,
trade-off betwesn costs, ylelds, ease of hatvesting, and )
- lifespan of the soil resource. Of these four elements
costa, . initial costs in particular, appear to have been the
main condern. The drainage system adopted in the bogland
. reclamation pta;amme for pasture and hay in the 1960s con-
sisted of open ditches two feet (6lcm) deep and 75 feét
(23m) apart. -A drainage experiment was laid out at Colimet
im 1957-60, and between 1961 and 1966 data [were collected..on
; ‘the influence 'of spacing and depth of ditches on water table d L
/ and forage yields (Rayment' and Cooper, 1968). Thres-ditch
! deptha (two, three and four feet (0.61m, 0.91m, 1.22m) weie .
examined, and three ditch spac{nqa (75, 100, and 150 feet/* -
(23m, 30m, 46m)). The open ditches spaced 75 feet were 3

. found to cause an appreciable lowering of - the water table”

midway between them on an .average year,-while those at 100

and 150 feet were usually not effective. Deepening - the

ditches from two to four feet Aid not sighificantly change
this situation. However, later observations showed that in’
: " the long term the dgeper. ditches resulted in more desirable

surface -contours and ‘remained more effective in the absence

of regular maintenance (Rayment: and Penney, 1980). Forage
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. .

yields. were not significantly affected by the different
treatments, but'bearing in mind the ability of the peat. sur- .
face to support animals and/or machinery it was recommanéed,
that the spacing of ditches should not be much graa!‘;gr than

75 feet. . It should be ni:t_ad._ Towever, that in greenhouse .
studies on vegetable crops h;,ghet water tables have been ‘as-
sociated with a significant incresse in fertilizer leaching

which, paradoxically, was mnot. found to be associated with

1 197s). - Mrlitionul experiment-

lower yields (Rayment e

al work appears therefore to be necessary to_examine further

the effects of drainage intensity on forage yields. , . :
Dpring the experimental bogland programme, in the

‘late 19508 a mole drain plnuq};l was constructed in New-

foundiand s provide 'supplementary drainage. This was a

particularly cheap way of providing additional drainage: in

1957 the cost per acre amounted to only $1.53 ($3.78/ha) or : *

1.4 per cent of the total reclamation costs (Healy, 1958).

i haw repibedly tewn recommnded ey mite Grsining shouil

be used for grassland production (e.g. Rayment, 1970, 1981) "

byt, unfortunately, it was never used in the bogland reclam-

:ncion programme durl.ng. the 1960s. The tractor used to in- *

+ stall the mole draine. during the experimental programme be-

3 mole drain is uluulxy ‘formed by an ‘egg-shaped metal
o . ivey which is pulled through the soil  leaving a draifi.
. § that opéns into. = open ditch. -
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tween 1957 And 1959 had a two-vay hydrauuc three point
linkage \vlheteal the tractars used in the comme:cial reclama-
tidn programme only p\"ovi_d"ed an upward thrust which proved

to be inadequate for opefating the mole plough. The machin-.

“.ery flotation problem’ ax}urienced by the farmers involved

was thus aggravated due to lack of concern for- cheap afidi-
164l aeaLings by the bogland reclamation authorities. .
Another factor referred o' sariier as “infiuencing
optimum’drainage intensity is the lifespan of the soil re-
source. ' In_ extreme cases’ the - peat soi1’

disappear due to what is generjally termed uubu!.denc!.

ub-

. sidence involves a number of| processes but  the two mjt

iuportant. ‘onen. .are shrinkagh. and biological , okidation.
Shrinkage is most pronounced immediately after drainage as
1€ 18 aue to the physical loss of water that is assonlatea
with drainage, w;mrenq biological oxidation, which involves

the conversion.of organic material’ into COp, Hy0, and

humus, is an on-going process. fTHe combined result is a
continuosly decreasing SOT1 CNEEKEOHE, | TR ESYRALE SEEEE
e.g. in the East Anglian. fens (Richardson and Smith, 1977)
and in the Netherlands (Schothorst, 1977), centuries of

drainage and cultivation of low-lying fens have necessitated

- an.intricate network of expensive pump drainage, as opposed

to the relatively cheap method of gravitational drainagei

may pracucnmy '




. w

‘4 - a3

Rayment and Mathur (1978) repofted oh the rate of -
e subsiderice at Colinet for the period between 1957 and 1975.

The drainage system »studie,u consisted of.open ditches of

varying depths (one, two. and three feet (0.6lm, 0.9lm,

1.22m)) ‘and different spacings (75, 100 and 150 feet (23m; ‘i
30m, 46m)). The subsidence between 1957 and 1963 amounted
to between 9.lcm and 2§.3cm, presumably largely due to
" ehrinkage, compression, and settlement, but from 1964 to
LT 1975 the ‘elevation of the less intensively drained plots -
" .actually increased, and the others subsided only'a few
centimetres. The report concluded that under the relatively

high water tables, cool climate, and; low ,ph conditions of

forage t in land, - h 4 cou_1d’ be

0 : _ reduced to Lhegl.!.qib!.e proportions while maintnilning B
, satisfactory crop production. Furthermore, -it has. been

N : found that trace element fertilization, which'is necessary

for. adequate crop growth on reclaimed bogs in Newfoundland,

significantly reduces the rate of - subsidence (Mathur and
Rayment, 1977). While increasing the drainage intensity .
would undoubtedly increase.the subsidence rate ft would
"nardly pose- a serious problem especially since  grassland

- farning misimizes “ubsiaence aa compared to other. kinds of - :
i farming. : ' )

In recent years drainage research in Newfoundland

|
E/\)\as focused on vegetable production’ where drainage require-
B N -4

ments are generally more stringent due to specific crop.
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demands, ' and machinery flotation problems that are
-particularly severe in the absence of a grass sod. Plastic
pipes and "Norwegian" covered drains! in combination with
self-closing silt drains and crop ridging have been compared
grop =t

for their effectiveness on lowering of water tables, yields,

and soil aeration :,(Ruyment and Campbell, 1980). Little
. aifference was found between the efficiency of the plastic
pipes and’t!‘\e’b;orweg’ian drains. Unfortunately, the compara-
Ltive ‘efficiency of mole drains has’ not been tested under
Newfoundland conditiohs, but while they are extremely chedp
to install their lifespan is often relatively short as they

tend to deform and get plugged up. Clogging up is, however,

also frequently a problém with the perforations of -the. .

plastic "pipes (Kuntze, 1979). But while the high returns

per acre for certain vegetable crops may justify the

relatively high cost of installing plastic or ‘Norwegian

drains the economics of same for grassland.farming are less
certain. In the Newfoundland context there is thus a need
for drains cheaper than the plastic’or uom)gqxan'mea, but
"more efficient and, durable than the mole drains.. ' Such a
drainage technigue has been developed in Iceland and the
£ollowing examﬁ;}ion of bogland development in Iceland will
therefore_not~only provide a comparative analysis of how a

Norwegian drains consist of open ditches which -are’
backfilled with peat and have.a timber supported drain at
the bottom of the ditch (see Crotty, 1977, 6-13).
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similar resource has been subjected to different leve

Winds of exploitation, it may also suggest a way by Lhien

the grassland farm industry in Newfoundland can develop more
fully the lavailable soil resources.

¥ % ' . 4




CHAPTER V

z J
BOGLAND DEVELOPMENT IN ICELAND

5.1 Introductidn -+

R Contrary to Newfoundland, agriculture in general
and boglands in particular have played ,a major.role in
Icelandic economic history. Iceland was settled in the 9th
and 10th century mainly t;y Norsemen who came there to farm,
and for centuries the country was almost exclusively a

society based on agriculture.l

There is thus a marked
difference between the settlement histories of Newfoundland

and Icéland, a contrast between an agricultural settlement

and a f£ishery oriented society.

The climate of Iceland, however, .is much less

conducive to farming than that of Newfoundland. The summers

are shortl and extremely cool (Table 11), and under such
—

climatic conditions one would expect thin and stony soils

‘but due to active volcanism and the associated prevalence of

easily weathered bedrock, namely palagonite and basalt, =

soils are better for agricultural use than otherwige would

be the case. Grass is practically the only crop that can be

grown but ,until recently only .a minor part of the
winter-feed that was needed to carry the livestock through
the winter came from cultivated fielda. Instead, most of it

As late as 1880 about 75 per cent of the population was
employed in agriculture (Statistical Bureau of Iceland,
1976, 32), but in 1979 that flgure was dowh to about 8
per cent (Central Bank of Iceland, 1982).
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consisted of sedge~hay (Figure 11), that was.cut from the
extensive boglands that cover an estimated area of 1,000,000
ha. As Fridriksson (1972) has demonsirated the island's

population was directly on its -

capacity, lndlit is therefore clear that the bogs were of
patamount importance in providi,ng liveiihood for the nation.
But not only were the bogl_ a major source of fodder for the

livestock, they also provided the farmers with fuel, and

material for ‘buildings, packsaddles, dyes,  and ink. The

boglands were thus in many wiys a valuable resource to the

farming community, as opposed to their "wasteland” image in

Newfoundland.t>
= 2

. v o Table 11

Mean monthly temperatures (°C) for. St. John'

_Newfoundland (1941-70); and Reykjavik, Sw-Iceland, and
Hraun, N-\lceland (1931-60). -

St. John's “Reykjavik Hraun

January -0.4 -1.5
February 8 -0.1 6
March 8 1.5
April 8 3.1 0.8
May 3 6.9 4.6
June ~ 3 : 9.5 7.0
July 8 1.2 8.6
*August 1 0.8 8.6
September 2 - 8.6 6.9
October 8 4.9 3.7
November | 1 2.6 1.6
December 4 0.9 -0.1

., Source: Environment Canada (n.d.) and Einarsson -(1976,

e A

—
8
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S “The bogf'andu m Iceland are different from those in‘ .

. . Newfoundland in one respect: their mineral content is mdch

‘higher.  Volcanic activity -has been .relitively intense © &

auring the postglacial -period, and this has greatly .influ-

enced the _boglan'as'. Throughout ,the' bog soil - profilethere: .
oscenu'ara a number.. of -separate ash xgyers(xepresénting‘ * e
pacticaiar volcanic eruptiuns, ahd ‘vetwash! those Tayers the
mineral content of the bog scxl is often qux.te high, due e -
mainly to aeolian dust depcslted in the Bog £rom, the' eaaxly !
" veathered palagonité bedrock formation (.rohannessan, 1960).,7 -

Soil emsmn xntansxfxed gxaacly after ~man an@ grazing *

ahxmau Tathe ALAEIISNed i WA countfy pver: 1100 ‘years
ago (Rehwell and Jackson, 1970). Accm‘—dinqu, the mingral
, component of the *uppermost part of -the -bog profile freque‘nt b

1y amounts to between 20 and 60 per cent ‘of. u:s dry matter‘

As a result the bogs aré less acidic and moze Farkile ir\.

their natural state, i.e. undrained; hence thexr‘xmpm‘tance =
for sedge-hay production.’ The bogé .in Newfoundland, o the 5 wgs
- - other hand,-are much more organic in nature. Their mineral _

component is often in ‘the range of 2-5 per cent of dry

matter and they are more acidic and less fertile in their

natural state as witnessed by the frequent dominance ' of
B ‘Sspaghnum moss vegetation. R . L Ny

Given these basic difference! between the boq 50115‘

in Newfoundland and Iceland it Wight be argued that, the
i differences aré 'of such a basic nature that techniques and,
mgnagement methods applieds in their utilization in Iceland

5 - 18



would rot be applicable in land. - This arg is,

- however,” not justified. Whereas the difference in mineral

& ‘content is probably: important:for the nutrient ayailability

. | . to plants ynder natural conditions, i.e. while the bogs are
' undrained, the bogs behave dand respond 1n‘. a basically
. e BRI to treatment once they have been arained. 1n ®
’ terms of the necessary nutrients for commercial ‘forage .
e ' ‘production boglands in both areas are basically nutriept-

~ poor, especially during the first years under cultivation,
\ . g

. and  therefore - have t& .be treated generously , with

- . fertilizer.

. g A detailed comparison of the various ‘physical,

S cnemidsl, and vegetational characteristics of the boglands
. : * ' in Newfoundland and Iceland will not be’ attempted here as
h that would be beyond the scope of this thesis. Furthermore,
it ig well recognized that there is great variability in bog
. b " properties from .one region to another in Iceland and even
. B e pa}ncuxar farm, but this has P — studied
L scientifically at all as soil . surveys are practicahy
. non-existent in Iceland. In addition boglands in Iceland

and ’ Newfoundland are difficult to compare because of
- different classification systems. These problems notwith-
standing, a brief discussion of the ¢lassification systems

applied in Iceland and Newfoundland follows as they relate

. *® " to some extent to the utilization of the bogs.
§ . e %
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5.2, Classification

3 $
The system most commonly used in Iceland for

classifying boglands is based on the level and fluctua- |

tions of the ground water (Steinddrsson, 1975, 20). Three
main types are identifiedy: £161, flaedingéi, and myri. In
the £16i (level mire) water floods the surface or reaches
its uppermost portions for at least a part of the year, and

a sheet of ice covers it in winfer time. The surface is

generally level and the land so flat or so slightly sloping

that the ground water is almost stagnant. The Flaedimyri
(alluvial mire) _haé approximately: the -sarie degree ' of
moisture as the floi but the water is in constant motion.
Its total areal’ extent ig small as it only forms along
rivers and lakes, and the [sirface is level. -In the third
category,.the nyri (sloping mire) water never floods the
surface but the ground water level varies. The land slopes
somewhat 8o that the water is neveg stagnant, and the
surface is most often mound patterned. '0f the three types
nfri is®the most common one, but the flaedimFri gave the

best hay-yields (ie. of sedge hay). The £13i category

covers extensive areas in the south 'and, southwest portions

of the island. All three types have been drained and culti-

\
vated extensively. -Getting adequate outfall for draining
the flaedinmyri is.often a problem, hjwevez, and seepage from

adjoining hills or mountains is sometimes a problem with the
N .

myri type.

-~ ¢
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In Néwfoundland, Pollett and- Wells (1980) have
distinguished between five bog, types and three fen types. -
The bog. types are generally nutrient-poor as they are
ombrotrophic, i.e. receive atmospheric nutrition only, while
the fens are tie}_\]er in nutrients due to cerres_n-xu nutrient
supply, i.e. they are minerotrophic.  Based 'mainly on
topographic and surface features the five bog f_ype.s include
i raised, basin, blanket, string, and slope bogs whereas the
- % three fen types are termed slope, ladder, and patterned
fens. It appears that the boglands  reclaimed so far in
- - Newfoundland are mainly blanket bogs and raised bogs. The
R - Newfoundland blanket bogs appear.to be similar to the
. o AbetHROLE WEL ‘type, but raised bogg_are nét founa in

L ‘Iceland. “

5.3 Irrigation
" ps already pointed out ‘the bogs used to provide
‘the bulk of the winter-feed needed for the 1ivestock,
particularly sheep. The bogs were usually harvested under
natural conditions with each field being cut annually or
. every second or third year, depending on the fertility of
the field in question. From references in the Sagas (e.g.
e " X Benediktsson (ed.), 1968, 184) and old law codes it is
.,/ clear, however, that x'xﬁauon has 'been ' practiced in Ice-
land since .the country was settled By the Norsemen.  The
irrigation involved seasonal flooding of the boglands and

resulted in better yields. This was only done on a small

R Y i ¢
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‘on a small scale but in the latter half of the 19th century.
this activity greatly intensified; between 1843 and 1892
.some 1840 km of shallow irrigation ditches were dug
(Bjarnarson, 1982). These efforts were mainly made and
financed by individual farmers but during the first four
t‘iucad&s of the 20th century a number of communal irrigation
projects, involving over 20,000 ha were undertaken with some
financial assistance from the government (J3nsson, 1975).
The biggest of these extended over some 11,500 ha, the
government bore one quarter of the costs, and the project
was considered to be the biggest in Europe "north of the
Alps", involving some 200 farmers. Ditching for these
communal projects was done manually imt}i two excavators
were imported in 1919 and 1927. The first one was mounted
; Gl TALTa &R escn ' EL06 ‘Of ‘Me: SAEQH WHLLE the) SENAE WaE &
floating barge excavator. The bogs that were irrigated were
mainly of the floi type, but also somé flaedimyri bogs.
Irrigating the bogs ‘effected a vegetational change,
Carex nigra usually became dominant while C. lyngbei and C.
rostrata also thrived well. Concurrent with the vegeta-
tional change yields increased,’somefimes up to threefold,
and became more independent of climatic fluctuations,‘ and
the oftes hummocky surface became more levels The ylelds
were .normally between one and three tons per ha (0.4-1.2
torfa per acre), which was a su'buf_a\nt.inl improvement, but it

fell considerably short of the old mineral soil fields.
A J B -

i




s -9

Furthermore, hardly any machinery was available for harvest-

ing the irrigated bogiands as they were quite soft.

5.4

effort

s The early part of this century witnessed a major

restructuring of'the Icelandic economy. . In 1901 about 68
per‘cént of the population were employed in agriculture but
in 1930 :h;; proportion vas down to 37 per cent (Statistical
Bureau of Iceland, 1976, 32). At the same time the popula-
tion increased by almost. 40 per cent. While agricultural
prodiction incressed approximately in line with the increase
in populatign the .agricultural labour force was rapidly
decreaéing and there was therefore a need for increased
mechanization.  The imported machinery was, of course,
better adapted to the cuitiv‘ated miné}al soils th§n't'\he
irrigated boglands. - Furthermore, the use of commercial
fertilizers started to increase dramatically during the late
19208, making the yield differential between the fertilized
and cultivated fields, and -the irrigated boglands mDrF
pronounced. '

~ Thus, the scene was ‘set for more emphasis on. drain-
i and ‘Gultivating 'Gogland, and 3 1928 &he Teelasdte
Parliament passed an Act on Land Cultivation to. stimulate
production and make the farm operations more .,,‘economica.u‘y.

viable.  According to the Act farmers were entitled to




government grants that covered up to one third of the costs
of various farm improvements intluding bogland drainage and
cultivation. = Prior to this legislation a few farmers had'
undertaken some bogland drainage and seeded ‘them down to
grass, but after the grants ‘became available this activity
increased considerably (Table 12).

’ However, the bogland cultivation -proved to be
problematic during the 1920s. At the time, -farming in
Iceland was almost totally unmechanized (Eylands, 1950); in
1920, for example, there were only 300 mowing machines in
the country, all horse drawn, i.e. on only about five per
cent of all farms. Between 1921 and 1927, however, the
Agricultural Society of Iceland imported seven big cultivat—
ing acnines; ‘tne so-called N “tndfnabanar"’ -
destroyers). These machines consisted of a tractor with an
attached ror_evator.. They were massive structures; the
tractor weighed 6.6 tons, the back wheels were two metres (
high and 135 cm wide, and the rotovator made a seedbed over

. #wo metres wide. These machines were used on both iineral
and bogland soils, but they were found%to be far too cumber-
some and expensive to use on the often small and scattered - | -
farms. Furthermore, the results of the bogland cultivation
were. disappointing. The "hummock destroyers” could rotovate -
an acre in an hour or two, and, not sugprisingly, (the
time-consuming and labour intensive drainage operations did
not keep pace with cultivation. Lack of experience,was also




5 -1

‘ZL61 ¥ '69-896T U ‘9/-ZL61 8 ‘6y-Lv61

T°GBZLZ1 T 6CEBC S NI 100295 | 9766
I°E61E §7S5¢C . g1zt
2°990% 67989 z°92L1
1°9505 L0901 48°0 €768  (¥°€0T
9°€Z6% 9°6611 6T £°989% yZ syt
Z'€89€ v'508  , 8'S  [I'8TL
S*96LE- 658 191
69852 9'¥99 132 e -
€£98 9°6€C 926 "
RUAERTA €69
. 6°€21 i
L9twTt
TeL
=000, =™ ® 000, = =
99yo3yq Snq  sayRIFQ  suFRAQ  sufwIQ
ATTwoTnNYOIH. Sng  reuuny  uos3zeq
% Ayyemuey ~yany

suyvag
ook @

spusTsy

3 Wo13 wiwp

“(8£-6261) opuvTer Surpjavpwung
(2861 ‘9461 ‘v61) vosavuisig

“a1qeTTeAY a0 e “o9-2961 T ‘TL-0L61 A .B-SS n
3 *61-2L61 3 ‘1L-0L6T P ‘ve-1661 ° ‘Br-Gv61 A ‘08-2L61 203 ¥u ¥

L8L81
0°L "z
o%°T 7€
59
?
69
» oL 9y
e ‘9Tl
L 66 s+i1
50 qU'Z 61 v1z
s+0 10 801 Zowz
60 €1 o €2 99
91 €0 6L L6
€0 ot 6°IE
1 08 . s°91
o vy 1
T L - - -
s9dja supeaq  eupvag  upwag  upRaq
FI8RT . yenag adya T9ARID - vﬂM

0B6T-S161 PUPTPOL. uF (998w19Aw 1wk ¢) a8wuyeap puvySoq Twnuuy

21 brawy

T¥IoL

" 0861
-6L-SL61

9L-0L61 -

61-ST161

awag

<




§«12

a factor; some had argued, for instance, that after the land

had been rotovated and seeded it should be drained. Later

it_ became apparent how important it is that the land is
3 5

. dréined prior to cultivation (Eylands, 1943, 18). It is

interesting that similar fusi arose -Sn- land

when the experimental program was getting under way in the

©  mid-1950s, and it could in fact:be argued that in many ways _

bogland development | in Newfoundland during the 1950s and

1960s parallels the'i Iceland situation of the 1930s and

1940s.

o gl - :In systematic axpunmarle',- were undertaken to estab-

1ish - optimum drainage intensity -but on basis of the

experience of a ‘few farmers' who were pioneers in bogland

drainage between 1910 and 1920 it was recommended to use sod

or gravel drains about 1.10-1.20m. deep and spaced 1015m

apart which would. drain into open ditches which were at

least 1020cm deeper (Grimsson, 1941, 69). Each kilometer of

of an open ditch usually measured about 1.3 cubic meter

covered drains would thus drain about one hectare: - A teter

if

the open ditches were on average spaced 50m apart, each

.
thousand cubic meters would have represented afout four

hectares.

Given the above assumptions it appears that

between 1930 and 1940 about 500ha were drained annually with

open ditches, and that supplementary sod or gravel drains

were only used on about 75ha annually. \As the average

annual acreage of new cultivated fields amounted to ‘just
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under one thousand hectares during that same decade it seems
that fields, drained with open ditches only, accounted for a
substantial part of the land cultivation effort in Iceland

during this period. 3 . 3

The .results of these bogland reclamation efforts .

were, however, often disappointing. The reasons for these -

failures were probably twofold: insufficient drainage and

. inadequate tilling of the soil. Eyland

the editor. of

Freyr, the Farmers' Journal, wrote in 1942 that many of the

ditches and drains were too shallow. Furthermore, draining

of boglands was concentrated in a few areas, mainly around a

few villages, but good drainage ditches around the
‘

.countryaide were a rare -1qhv.x

"The ditchinq of, good, deep drainage ditches is
considered . a hard and expenuive\ undertaking,

Farmers tend to compromise in this regard, or even
__ totally ignore what is necessary to make bogland
" cultivation succ ful" (Eylands, 1942, 158). .

Eylands also pointed out that tilling the soil was not

traditional in Iceland,! and it was therefore not surpris-
ing that drainage operations, that were only a preparatory
measure  for ‘cultivation, tended to be neglec;.ed.
Futhermore, there was a serious '_lack_ of know-how: i
"Last spring I visited a big farm in one of the

best. farming areas in Iceland.. On the farm there
was a newly cultivated field With excellent grass

1. rFarming in Iceland prior to 1920 may even be termed

Carex-farming opposed to -the more usual way  Of
tilling the soil for various crope, i
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i~ growth considering the time of year. ."It took us
i a lot of work and effort to drain this bog", the -
I farmer told me when he showed me the field. The
v field was all drained with gravel drains. Another
piece of bogland with open drains, adjacent to the
s cultivated field was ready for further develop-
: ment. "It will take us a long time to fill them",
; . the farmer added, "because there -is no gravel to .
: be found around here". I mentioned that the bog =
‘appeared to be well suitdd for sod drains. ‘“Yes,
but we don't know how to make them, and to my

_— knowledge no one 'in this area does". Unfortu-
s : nately, thie state ©of affurs is commonh” (Eylands,
1941, 38).

Grimsson: (1941), an agrxéux:ural fieldman, sug-

s ¢ gested an additional exp1ana.ucn for  low yields ‘from the
. cultivated boglands. He poidted cut that the ciltivated
layer of the bog was frequently only two to three inches

ol deep., The grass roots were therefore short-and the ferti-

o T lizer} tended to leagh through beyond the ‘reach of the roots.
Ce 2= In their virgin state ‘the bogs Jusually have a thick Foot mat
and .the available cultivating machinery had difficulty in
breaking it to a desi‘ra‘ble depth.

An attempt was made in 1929 to improve the drainage
‘situation. when two horse-drawn mole drain ploughs were
imported. | The concept was' an attractive one; agricultural
labour was getting scarcer and it seemed that here was a way
‘to mechanize the installation of covered drains: / But the
working ‘depth of the ploughs was only 60-65cm and the\ drain

7" was narrow in diameter. The drdins were found to cave in

'/ ‘quickly, and the use of the ploughs never went beyond the

)
experimental stage. Bigger ploughs were not tried as the

A
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machinery needed to pull them was not available in the
country, and another 16 yehrs passed until mole drains werg

tried again- (Eylands

1950, 86).

o N, L % ‘-
=y e An additional-factor in the problems encountered in

bogland reclamation was the total lack of systematic experi-
ments to determine optimum. drainage intensity. To this day
no such investigations have been undertaken, something which
As truly u’uz_ing considering the substantial amount of funds

devoted to bogland” reclamation in recent decades. By trial

7 and error farmers discovered that spacing of sod or gravel

draina at 15-20m was too great, i.e. yields were inadequate.

It thus soon became accepted to space covered drains 10-15m

apart. depth of drains was similarly guesswork, but a
.fruqug(nc'ly‘ recommended depth was 110-120cm. Deeper .drains
were considered beneficial,. however, both in tefms. of

immediate efficiency and durability (Kristjansson 1942,.and

Josafatsson 1940). ? n
Efforte were also made o mechanize the excavation
of ditches. 1In 1990 iAok e pessed I Diilissiat 1
which it was stated that the government was permitted to buy
one/excavator a year. The' excavators were to be provided
_fre; to farmers' Irrigation and Drainage Associations,
‘together with a grant amounting €o.one third of operational
costs. ';'here was some concern, however, whether suitable
excavators were available, and the law was never put into

effect except that the floating barge excavator mentioned

" )
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earlier was operated under this law. Mechanized excavation
of drainage ditches was still some 12 years away (Eylands,
1967, 14). s ' v
on reflection it is clear that farming on drained
and ?éeded boglands got off cﬁ a relatively slow start in
_{elahd. Systematic experiments on suitable reclamation

s .
methods were non-existent, mechanization of operations was

unsuccessful,’ and mandal draining was restricted.due to

widespread lack Of know-how., In terms of the Rogers and
' Shoemaker's paradigm (cf. Figure 3) the process part appears

to have been. the main hurdle to be cleared for widespread. .
adoption to occur, whereas the antecedents were more favour-
able, specifically an industry undergoing rapid change that

" involved the need for large scale.land reclamation’ if it
Gite- 5, Gurvive i A important industry. In this context

it should be noted that the farmers in' Iceland have to this . -
d‘ay Bash veiy wEEong pOLIYTeallyy Wot GALY hi# ieHis been o

in Parliament, the same app_x_iés to the organizational struc-
ture of thejihdustry.  With ingreased national income,
especially from fisﬁ export, public funds were increasingly
made available to the fatming section of the economy. What
was needed, howéver, before large scale bogland reclamation

could take place, was mechanization of operations.

5.5 B%;land reclamation since 194 The mechanized

. iIn 1939,

-.representative of  the Agricultural

“ Council touréd tHe’ United States and- Canada to search for
farm machinery that would be suited to Icelandic conditions.
In an Icelandic settlement in Manitoba.he saw & dragline
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,excavator at work on roadside|drainage for.highway conmstruc-

" . tion, and became onvinced that this was the right kind of
" machinery to drain the bogs in Iceland (Eylands, 1943, 19).

; Then in 1941 the Agricultural Council asr/ed the legislature
and the govermment to provide funds for [purchasing two such

excavators. 'The response was favourable and .in 1942 two

i JERHELNS BEEAVALOEY Were: Laptrted, merking Fhe Beqlutey en
what .was later to become a massive ‘bolgl“and reclamation

effort in Iceland. The excavatom'weiighed\about 8.8 tons

each and had shgrt 4nd narrow tracks so| they|tended to sink -

in soft spots. In fact, the purc‘hasin‘g of these machines
wad sdmewhat controversial as it was azgred by many that due ,

jtheir\weight they would be unusable o? the bogs® at least

on tifose that were so soft that notvevel\'\\ a horse could get

» across them, but to circumvent this problem it was found

sufficient .to position wooden planks under the excavators,

h ) :

3 reducing, ground pressure from 12 1bs/in? (0.84 Xg/cm?)
to .about 1.5 1bs/in?® (0.11 kg/cm?).l While this

solutjon reduced ditching output per hour by up!to one
\ i

third, at least the work could be done.

In this context it is interesting to the that Healy,
who wag in charge of the bogland reclamation programme in
Newfoundland, often stated that the groﬁnd pressure of
bogland ditching,and cultivatidg machinery should not-
‘exceed 1.5 1bs/in?. . |
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5.5.1. Otganxzation and Ei.nancxng of bogland

reclamati . ™
T In 1943 parliament passed an Act establishing The
Agricultural . Machinery Fund (Velasjodur rikisins). ,Its

purpose was to purchase excav;tors and Hire them out to
farmers' organizations, of to Garry out theé ditching opera-
tions itself at actual costs/ (zyxands, 1967, 16-17)c  The
fund wab also charged with the :esponsmuity of experlment—
ing with new farm and cultivation machinery. In’ 1043 it

l.mposteﬂ the first bulldozer to Iceland, mainly for the

‘purpose of levelling out the spoil from the dra‘i age

ditches. It soon became apparent that with €he g‘x‘op‘er
cultivation machinery these machines were.ideal to level and
break up the often tough bogland sod. Ag the purchasing of
sHaRe, LadHLies wis" beyond the financial resources of farmers
themselvels an Act was passed in Parliarment in ].945 on L(Bl"\ﬂ'
Cultivation al;Ld‘ Farm B’uildings‘ In the* a()t :*re were
provisions for lecal agricultural associations to form Land
Reclamation’ orgar[:ations (Raektunarsambond) for the purpose

of purchasing heavy farm machinery, .such “as bulldozers, and

heavy-duty plows and harrows, etc., for land reclamation

work. As a result 48 such Land Reclamation Organizations
had been formed by 1950, ,covering almost all rural areas.
AScording to the Act government financing provided for -50

per cent of the cost of purchasing the machinery. In 1954
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the machinery owned by the 68 Land Reclamation Oganizations

included 10 excavators, 116 bulldozers, and 173 heavy-duty
harrows (Eylands, 1955, 13-14). At the same time the
Agricultural Machinery Fund possessed 30 excavators which
had been purchased with special governmeht funding. Con—
current with this considerable mechanization of land
reclamation operations, the farmers themselves were
mechanizing their own operations. Some 80 tractors had been
purchased around 1930 by 10&1 agricultural anociations for
land cultivation (Eykands, 1950, 437), but in 1944 farmers
started. to «buy their own farm tractp‘rs, and by, 1854 the
number of whee;ea farm tractors had increased to just under

3goo. o : 3

‘It, is clear' from the above that, like other

sections bf sodiety, farmifg wae rapidly transforming in the
wake of World War' II'.. A suybstantial.part of that
transformation involved bogland reclamatich with substantial
financial aid from public funds. Drainage grants amounted
to one third of ditching cosés for the 1942-49 period, ane
half for 1950-54, |65 per cent for 1955-1963, and. 70 per cent
£0r tha period 1964-1980. The caltivation, phase of bogland
reclamation has also been subject to a government grant, as
has cultivation on mineral soils. )

In 1954 an important change was implemented with

fespect to the ditching operations thenselves vhen the exca-

vator operators were paid in accordance with the number: of

1 fpor a useful account of the structural changes in farm-
ing in Iceland during this century see Ashwell, 1963.
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cubic metres dug. . After that anly}_w men worked ‘on each’
excavator,.instead of 3-4 before, and the output per exca-
“ator increased considerably. In 1965 hydraulic excavators_
were introduced and as they vere superior to their dragline
predecessors, both in terms of output and versatility, and,
the dragliners rapidly Qu info disuse. At the same time 2
the Land Reclamation Organizations increasingly acquired
their own excavators, as did alsd private operators, and the
Agricultural Machinery Fund was left with work in the more

isolated and smaller communities. The cost of ditching in

‘.each region used as a basis . for government grants was

estimated by the Agricultural Society of Iceland in consul-
tation with the Agricultural Machinery Fund, but since 1968,
public tenders have been called anmially for ditching in all
regions with the local Land Reclamation organization having
the right to step into the lowest bid. The accepted tenders
formed the new basis for grant determination, except for
areas where no one applied for ‘undertaking ditchings .in that
case the Agricultural Society of Iceland estimated the cost,
the Agricultural Machifery Fund undertook the ditching, and’
the governnent provided the funds. Tendering the operations
resulted in considerably lower costs and gradually the Land
Reclamation Organizations and private snterprise _took over
the drainage operations, and in the early 1970s the

Agricultural Machinery Fund was dissolved.
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5.5.2° D intensity gnd subsurface drains

© When the first excavators were\introduced in 1942
there were no experimental results to consult with- regard
to dral’nage intensity, i.e.. the depth and spacing of
ditches. However, it soon became a standard practice to
have the difches 200-220cm deep, .and the spacing was
THEETALY T 66 10U Hetiee. | TE s e ERE BN bog
settled anid subsided considerably after drainage and’that
the dx:;hés tended to £ill in with vegetation, and it seemed
that vhen 'ditches extended down to the underlying mineral
soil drainage was huch more effective as the mineral 80il
layer often functioned as a continuous ‘gravel drain. This
ditch depth, i.e. 200-220cm, is still recommended today but.
" the: spacing has decreased as ditches spaced 100m apart were

found to provide inadequate drainage and correspondingly low
grass yields.

In 1945 another attempt was made to introduce mole
Skyn Plovdis €5 provide | EUHNET: FElREGE.  TNeBE Mere
bigger than the ones tried in 1929 but the machinery to pull
these bigger ploughs was now becoming available with the
introduction of bulldozers. The plough tried in 1945 made
drains to a depth of 36 in. (Jlcm) and’ the draid diameter
was adjustable to six, seven, or eight inches (15, 18, or

20cm). A small drainage experiment was carried out in
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1945-46, the only one so far in Iceland,! comparing the
effectiveness of mole drains with sod draims. The sod
dralns were 1l0cm desp and spaced ,10m aparts but the mole
arains were installed.at a depth of spraximtery; 9cm and
the spacing varied between 10, 8, 6 and 3 metres, in two
Faplicas, THe eiperineits WES) SE o tWe: KLhdg: GE baGIENa
soils; one was on a puré bogland soil while the other had a
slightly clayish texture. Between November 1945 and
Decenber~946 eighteen water level meagurements were _taken
miduay between drains. The results are displayed in Table
13, During the year the soil above the drains subsided
approximtely 15cm. The mole drains remained open bit their

iiamer_er decreased from six to three and a half inches. An

" inspection in 1952 revealed that the mole drains were still

working, with a diameter of 3.5 inches, and it was copcluded

that mole drains could effectively be used in bogland

drainage, at least on relatively pure bogland soils, but a

narrower spacing, 6-8m, should be used, as compared to 10m

between. sod_drains (Krist jansson, 1954, 36) .

1 jowever, a drainage experiment. comparing different

ditch depths 'and spacings was imitiated in the early
1960"'s. Ditching was undertaken but lppartntly no
measurements were ever taken.
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. Tabla 13

comparisen of efficiency of sod and mole drains at
samsstadir, Iceland, 1945-46 ]

toE Depth of water table
- Spacing of Drains Pure. Bog Clayish Bog

Sod drains 10m & 78.1ecm 67.lcm -
Mole drains 10m 57.6cm 36 .4cm
Mole drains - 8m 72.3cm 4l.lcm
Mole drains 6m 75.1cm 53,4cm

Mole drains 3m , 75.1em 59.5cm

sourcg\x Kx;iitjannson (1954, 36).

Given- these relatively| favourable results, seven-
teen mole drain ploughs were imported between.1945 and 1949,,
mainly by the Land Reclamation Organizations which had the
.necesury equipment’ to pull the ploighs. Statistics on the
extent of mole draining are available for 1947-49 when just
_under 1800Kn were installed, but for the period 1950-71 no
statistics are available as due to the cheapness of instal-
lation it was not considered worth measuring the length of
the mole drains. In 1972 mole drains once again became
eligible for government funding, now on an|acreage basis.
It appears, however, that the farmers hayefbeen rather
reluctant to have mole drains installed. m»ns indicates
that only 100-400ha are drained that way annually, repre-
senting less than one per cent of all cultivated bogland
fields in the country. This low level of activity is in

spite of improvements in.plough design.
A
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In 1956 a new mole drain plough was designed and
constricted in Iceland (Anon., 1957)) consisting of a simple
cutter fastened to a biflldorer's blade Erame with a bulls
shaped plece of metal attached to the lower end of the
cutter. 'l'he.'older imported ploughs weighed close to two
tons, so that this simple design was a definite improvement..
Later, a similar plough was made .to fit the three point
hitch of small bulldozers. Articles on. drainage by exten—
sion staff in thé farmers' journal, Freyr, have greque};txy
complained about the low level of use of mole drains, as
they were a cheap way of providing extra drainage which was
often badly 'needed.  The total lack of experiments to
demonstrate the effects on yields may partly explain this
apparent reluctance of farmers to employ mole drainage.

In 1962 a new concept in bogland drainage was
introduced in Iceland, tunnel drains. Ever since the exca—
vators had been introduced to replace manual ditching there
had been speculation over how the construction of sod drains
could be mechanized, but without success. But a.Finnish-
professor, Pentti xu:er;,_ succeeded in designing and con-
structing such a tool. After some preliminary testing in
Pinland he decided to try it out in Iceland whede tree
trunks and roots were less common in the soil profile. ‘The
tunnel drain plough consisted essentially of two ploughs
bullt in one (Figufe 12). The upper one makes an L-shaped
cut at a depth of 70, 80, 90 or 100cm, and as the plough is




Figure 12 Principle of the Kaitera tunnel drain plough
. Source: Field research in Iceland 1981
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pulled through the soil the chunk of soil inside the "L" is

1lifted momentarily 'while the lower plough extrudes soil from

a 30cm deep and 20cm wide tunnel and places it underneath

the temporarily lifted "L" soil chunk. As a result an open
tunnel is left in the ground, weih rly w $LoHE s on EHe
surface (Rsgeirsson, 1964; and Jdnsson, 1963). The plough
was pulled by a bulldozer equipped with a winch for lifting
the plough, and to pull it when the bulldozer hit a soft
spot. Considerable draught power was needed to operate the
plough; & bulldozer Veighing 18 tons with engine power of
110np wasi found to be/adequate, or two snaller dozers used
in tandem. Thegrorking depth of the plough was, adjustable,
but in order to change it the plough had to be stopped and
it was therefore not practical to adjust the depth of the
tuinel to minor changes in surface elevations. 'In 1962 a
drainage experiment was layed out comparing different

lengths and spacing of drains but unfortunately the experi-

* mental field was soon after cultivated and no measurements

were ever taken. The results were glite promising, however,
and there was almost immediately a great demand from farmers
to have Mlundl drained using this technique. The Finnish
tunnel arata plough was imported and operated under the

auspices of the Agricultural Machinery Fund, and during the

first two years of operation several modifications were made
‘to the plough, and two replicas, of it were also made in

response to the demand for tunnel drainage.

ot .
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But in 1964 another tunnel 'drain plough was con-
| substantially different, from the
Kaitera design but ufilizing ‘the same general principle,
i.e. the two-ploughs-in-one concept. . The designer and
biilder of this plough was a bulldozer operator who wanted
to purchase a' new bulldozer, but to qualify for financial
assistance the new bulldozer had to be capable of opeFating
the Finnish plough (G., 1964).  This made the operator,
Eggert Bjarnason, wonder -if . a ' lighter and more easily
maneuverable tunpel drain plough éoum be made. He came up
with a dea:.gn (Ngure 13a) chac needed less draught power,
could be easily tranﬁported by hooking it to a jeep or
pick-up truck; made a theoretically more stable drain than -
the Kaitera plough, and’ the working dépth could easily be
adjusted during the installation of a drain. Eggert's
plough was later modified to a single-cutting upper plough
{Figure 13b) to lessen r.he"\necevuaary draught power, to make
the extrusion of the plough at the end of a'.tunnel drain
smoother, and to make the operation of the plough on sloping
ground easier. In 1967 a similar plough was constructed,
except that' it was on skids instead of wheels. Finally, in
1468, yet another tunnel drain plough was designed and con-

structed, again by a bulldozer operator, Réynir Ragnarson.

_ The operator was concerneéd with the potentially negative

effects.of the pressure exerted by the wheels of the Kaitera

plough directly above ‘where the tunnel is being formed.

‘t
4
)
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A: Original version, B: Modified version

Source:

Field resasrch in iceland 981

'



5- 29

Hence, he came up with a plough that is not on wheels, but
one which is attached to fhe bulldozer itself. As illus-
trated in Figure 14 a ribbon of soil is left on the surface
OF the bog, and if the field is to be cultivated the ribbon
has to be rotovated prior to the overall bresking of the
existing sod. ' ’ : .
No systematic eompaxi;om have been made as to the
efficiency of the four différent plough types desciibed
above, but, in areas where more than one kind hasebeen used
it has been suggested that the skill of the operator was
more inportant than the type of plough. The' ploughs are not:
lui;able for use on any kind oE a bog; it has to be at least
1.5-2.0m detp, and preferably free from sandy naterial, and
prevelance of fibrous roots in the' soil profile makes
{nstallation of a drain difficult, Furthermore,
pre-draining by open ditches has been found to be beneficial
for a number of reasoms: fthe installation is easier, the

drain is more stable (i.e. less danger of it caving in), and

as initial settling of the bog 'has already taken place a

preferable long—term depth of the drain in the soil profile
is achieved. ' :
The farmers were quick to adopt this type of draim
age as it combined efficiency and cheapness. The organiza-
tion and ‘E!.nan_cing of the' effort vas similar to that of
ditching: initially the Agricultural Machinery Fund carried

it out whereas later the Land Relamation Organizations




%

Figure 14

i

Principle of the Reynir tunnel drain plough
Sourca’: Fiekd research inlceland 1981
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and private operators took it over.  The. cost of installa-

tion was shared between the farmers concerned and the gov-'

" erment, with the government grant amouiting to 75-80 per

cent of the costs. The installation of tunnel drains has

all but stopped; it appears. that farmers have already

drained what they think is vorth draining for them.
s .

Figire 15 gives a spatial’overview of ditching and
tunnel draining, showing both total’ amount . undertaken in

o
each region and pfoportiohally according to the mumber of

, farmers. ‘Ditching is most extensive on the coastal plains

in the sputhern and western parts of Iceland, but least in
the fjord landscape of the northwesterniand eastern regions
of the ‘island. The pattern for tunnel draining is similar
but with even more pronounced reg19nAJ_L differentiation: 80
per ‘cent of all tunnel drainage s locited ip the southem

and western regions. This spatial concentration of the use

- of tunnel drains reflects the extensive acreage of thick,

boglands in thé southwest where topography (i.e. the coastal
plain) and héavy precipitation combine to make for the exis-
tence of such boglands. ;

WORE Of.ENE Bogs it weee’ WateE Wt tunnel
arains wvere drained with “the purpose of improving them for’
grazing, a opposed to seeding and cultivation. It vas vell .
Yoo, ‘that, by’ drNLnsge alonel B WO ‘Of¢HS. LNerEEE R
value as a qrazln; resource. In 1935-37 an hectare of bog-

land was drained at one of thé experimental farms. The bog
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was drained with sod dra: . 110cm dee and spaced 1llm
P pac

apart, and 95m in length. No fertilizers or seed were
applied to the bog, but the yield'was measured annually

r.en-. yeaxs (Figure 16). The draining was found to have J
dramatic effects. In ten years a wet and low-yielding bog
had changed, just by draining' it, into a fertile
grass-field.  Concurrent with the sevenfold increase in
yields the species composition of the vegetation changed.
Prior to drainage the most common species were Carex nigra,
Henxanthes trifolista, and Zquisetum palustre, but after-
ten years of drainuge grasses were dominuntx Festlica rubra,

Agrostis stolonifera, Poa _pratensis, dnd Deschampsia

caespitosa; making the incidase in grazing value even more
pronounced  than ‘the sevenfold increase in _ yields
(Kristjansson, 1953, 34-35). While ‘the -effects of draining
are not ‘alwayd so dramatic,, the beneficial effect on the
gkazi‘ﬁg capacity of the boglands greatly encouraged farmers
to ehploy the cheap and effective technique of tunnel drain-
age. However, recent graziny experiments have démonstrated
that weight gains of lambs ‘grazing exclusively on drained
bogs Lhmugﬁou the summer compare unfavourably with lambs
grazing- the traditional grazing grounds in the interior
highlands (Gudmundeson, et.al., 1978), but some progress hag ' °
Been made in identifying the causes unddrlying this ‘aterer-
ence which include parasitic infection (Dyrmundsson and

Jénmundason,; 1980), and probably also thd| nutritive value
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Figure 16 Effect of sod drains on yields from a virgin bog
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and digestibility of the grazed herbage, 'particularly in

late summer. X

In the next chapter the study’ of bogland farming
will be extended to a detailed examination of bogland farm-
ing in a particular area of Iceland. Purthermore, the re-
sults of thi.- micro study will be compared v}:h a parallel

survey of farming in Newfoundland.
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CHAPTER VI
BOGLAND FARMING A _MICRO STUDY
6.1  Introduction
So far in this thesis bogland development in Ice-
land has been considered in general terms, i.e. on a macro

scale: identifying the development of drainage technology,

the organization and financing of the reclamation efforts,
and the extent of those efforts, both temporally and

spatially. The main purpose of this general overview was

_twofold:; first, to provide'a comprehensive analysis of the

différences and parallels in bogland utilization in Iceland

and Newfgundland; ‘and second, to demonstrate the importance

of the development of drainage technd{ogy in general, and to

identify a specific drainage technique that may be suited to
the successful reclamation of boglands_'xn Newfoundland.v As
the context of this thesis relates primarily to decision-
making at the farm levels, i.e. farmers' adoption 'of"agri—
cultural innovations, bogland farming in Iceland will also

be examined here at the farm level, i.e. on a micro scale.:

‘As scientific studies on bogland farming are practically

non-existent in Iceland an investigation of farmers' experi-
ences /in bogland farming is a particularly appropriate
approach’ when it comes to identifying the relative pros and
cons of boglands for .grassland farming as compared to

mineral ‘soil, “the -appropriate cultivation -and—management-




practices, and gemerally to identify the problems peculiar
to bogland farming and how they have been dealt with. It |
has been examined earlier in this thesis how a particular |
system of bogland reclamation and utilization that was
acclaimed by agricultural authorities in Newfoundland proved
to be unattractive to the farmers. Drainage considerations
have been identified as key factors in this respect, and a
close look at a situation where widespread farmers' adoption
of bogland utilization goes hand in hand’ with intensive
drainage was anticipated to yield some useful information on
the implications us\;ncreasinq ‘drainage intensity in New-
foundland.

After consideration of several alternatives it was
decided to undertake this micro study in a community on the
south coast ‘of Iceland caljed Mid-Myrdalur (Plate 1). A
‘aumber of reasons led to the choice of this particular area.
First, a random sample of the more than 3,000 dairy and
sheep farmers in the country was not attempted, mainly for
budgetary réasons, but also because of regional differences
in bogland characteristics and as these differences have
hardly been studied at all it was felt that a case study of
a particular area would be a more appropriate choice here.

Second, when it came to selecting a specific problem area as

“régards bogland reclamation the Mid-Myrdalur -area was chosen——

Plate 1 (next page)

The Mid-Myrdalur study area in Iceland. (Air photo no.
8375, Landmaelingar Islands, July 27, 1980). Scale of air
photo is approximately 1:35000. The white fields have just
been haryested. .

- -
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mainly because of the heavy precipitation in the area which
makes drainage requirements particularly great.  Annual
precipitation at vik, one kilometer east of the study area,
is more than at any other weather station in the country,
amounting to 2,256mm(88.8 in) on average (Einarsson, 1976).
In comparison, the annual average precipitation in St.
John's is 1,387mm(54.6in) (Environment Canada, n.d., 52),
and the annual number of days with measurable precipitation
averages 175, but the corrésponding figure for Vik is 231.
Furthermore, in terms of size and type the farms in the area
e Eyplokt ot ihe Gouniey as & whols a8 WEITs a{l‘thuv...
study farms are primarily bogland farms they also r}ave_ some

“ mineral soil in qra‘llland cultivation and the farmers are
therefore familiar with the comparative productivity-of the
two soil types. In order to assess the typicality of the
boglands and the reclamation methods in the study area com-
pared to the country as a whole-nineteen district agricul-
tural advisers yere also consulted.

The study area consisfs of parts of two _parishes:
Hvammshreppur and Dyrholahreppur, but physically it is a
well defined area; a.central bogland plain encircled by
mountains and uplands on three sides, and by a barachois on
the seaward side. All the farmsteads are located on mineral
soil on the periphery of the bogland plain. At the time of
the Eleldwork ~(summer 1981) 22 farms were occupied in the
area. One farm was being vacated and was not visited: the

other 21 farms were all visited, but as one farm had just
g )
.



out (see Appendix B). The questionnair

changed hands and another was not farméd by the occupant (an

electrician) a total of 19 detailed interviews were carried

used in interview-

= ing farmers in Iceland and Newfoundland contained a number

of similar queeWons to permit :oll\parxuonl between the
areas. The main results of the Newfoundland questionnaires
are also included in this chapter, but for a fuller analy-i‘l
of the Newfoundland data the reader is referred to Appendix

E.

6.2 Bogland farming on survey farms in Iceland

An attempt was made to do a detailed land use

analysis of the cultivated land of the qurvey farms in.Ice-
b 5

" land (see Appendix B, question 10), i.e. get detailed infor-
b

mation on inputs and.outputs of each single field, in order
to get some concrete figures on the comparative productivity
of boglands and mineral soils under the drainage and manage-
ment systems applied. This attempt-was unsuccessful. Most
of the- farmers did not have records of the amount of fer-
tilizer spread per field, the amount of hay or silage har-
vested, or even the exact acreages. A complicating factor
is that many farmers vary the size of the bales depending on
how dry the hay is vhen it is baled. Grazing is another
factor. Even if the wixber of snlmals aAd nisber of days
are known and an estimate can be made of the crop removed,

the indirect effects, such as increased susceptibility to



.some general patterns were identified.
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winterkill, and change in grass species composition, make
comparisons difficult. The general perceptions of the farm-
ers based on years of expérience will therefore have to suf-
iice‘ in regard to. this important P comparative
productivity. N

An attempt was also made to reconstruct the devel-
opment of the survey farmu’ for the last thirty years in
terms of drainage, land cultivation, and livestock produc-
tion. Data on land improvement on' each survey farm were
recorded from files of the Bunadarfelag Islands' (Agricultur-

al society of Iceland) and data on livestock and harvested

hay from files of the Landnam rikisins (Homestead Adminis-

tration). During the interviews information was then sought
on the reasons for each individual land improvement' opera-
tion, Why it was done thefe, at that time, and in this par-
ticular ‘way.  Changes in livestock numbers were also
examined. As it turned out farmers were not able to iden-
tifyyeach annual statistic to a particular field; ‘however,

L4
The rapid transformation of society in general that

took place during and after the World War II has already '

been referred to in this chapter. Rural out-migration and
to a lesser degree farm abandonment had increased consider-
ably during the.war years and partly to counteract this de-.
velopment public funds were increasingly channelled into the
agricultural sector with the main emphasis on subsidizing
land improvement and farm Quilding construction in an effort




to enlarge operations and thus make them more economically

viable. This expansion in the size of the farm operations

fa reflected in data on livestock numbers on individual
farms, which are available on an ‘annual basis back to 1958,
and as all the survey farms have been .almost exclusively
dairy or/and sheep operations the ix;cnau in livestock
numbers may be exptelled‘ in sheep-equivalent units (Figure
17).

X '

A practically uninterrupted increase in livestock
nubers took place up to 1974 at an average annual rate of
5.3 per cent, but since then the numbers have levelled off
and decreased slightly reflecting nationwide trends in

S Siberes 15T Rurplus Brodyction. At Ehe end of ithe: partod
each farm had on average 176" (winterfed) sheep, 17 dairy

&
cows, and 6 other cattle; the respective numbers in 1959

were 112, 10, and 3. ‘The increase in production is in fact

more than these figures indicate; between 1951 and 1976 milk
production per cow in Iceland increased by 40 per cent due
to improved feeding, grazing and breeding practices (Ice-
land Minister of Agriculture, 1978/79). similar increases
in productivity pér ewe have taken place in the sheep indus-
try. The survey farmers generally ‘agreed that increasing
the number of livestock was a necessary prerequisite to make
a reasonable living at farming. 1In other words, it was
imperative to take advantage of economies of scale within
the family farm'unit; farm labour was beconing increasingly
scarce and expen.'xv., mechanization was a necessity and to

<
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Figure 17 Livestock (cattie and sheep) on survey farms in Iceland, 1958-80

N Source: Unpublished data from’ Landnam rikisins
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pay for that the farms had to be expanded. But this axpans
sion_did not, of course, take place in a vacuum; it required
land cultivation to provide fodder for the livestock and
buildings to house the animals. g ;

Figure 18 gives an overview of annual land cultiva-
tion since 1950, both for the survey farms and for all farms
in the country.  Due to the small number of farms involved
the fluctuations are greater in the study area, but the
iigures.:do indicite, ‘however, that there was a time-lag
involved between the thrust of land cultivation in the two
areas. The reasons for this time-lag may well include the
dominance of bogland on the survey farms compared to the
country as a whole, and there was therefore limited room for
expanding land under cultivation in ‘the survey area before
the use of excavators there in 1954, while greater avail-
ability of mineral Soil elsewhers in the country and earlier
use of drainage excavators gave those areas a head start.
he records do not distinguish between cultivation of bog-
lands and mineral soils but practically all the survey farm-
ers indicate(; that they had cultivated all the available

mineral soil before turning to bogland cultivation. On many

of the farms all the available mineral soil had already been
cultivated back in the 1950s and the peaks in land .cultiva-
tion in the late 1950s and early 1960s do in fact represent
a few farms where the last areas of mineral soil were culti-
vated. Since then all expansion of the cultivated acreage

has been confined to boglands.
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As explained earliep in this thesis drainage is the
first step in bogland reclamation. Figure 19 shows the

annual.-ditching effort for both the survey' farms and ‘all

farms- in the country. There was a big demand to have bog-

lands drained in the late 1940s and early 1950s, particular—
ly in areas like Mid-Myrdalur where the mi;etal soil b;se
was very \small,‘ but.it was not until 1954 that the first
excavators b’e‘gan working in the study area. There was con-
siderable ditching done .on every single study farm in 1954
and 1955, reflecting T expansion which could.
- mow proceed oncé the drainage machinery. wds available to
¢ farmers.  The' ditching was mainly of two kinds, perimater
ditches: that encircled ’the individual farms, and ditches
next to the farmsteads. The ‘former served to enclose gach
farm and ifiprove the bogs for grazing while the latter was
méant €or/immediate axtension of tha cultivated fields.

The three peaks in ditching efforts on the. survey

s farms (FLqure 19) can all be attziibuted to the advent of new

tec_hno_logyA The f1rst reflects the first use of excavators
in the area, the second coincides with tHe availability® of
“the tunnel drainage technique to provide . for secondary
drainage; and the third represents the introduction of
_hydraulic excavators. Many of the older ditches were in
n need-of maintenance for which, in|contrast to the old drag-

line’ e,xcavatc:s. fhe new hydraulic excavators were well

sun_ed. Since then the bulk of the ditching Stforts on ENE

survey farms has consisted of ‘maintenance of the .exlsting

ditches.
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.

llowever, the bogland cultivation in the late 1950s
and early 1960s turned out to be quite problematic, and the
farmers generally agreed that insufficient drainage was to
blame for the often low crop yields. As has been cxplained
before, the spacing of ditches was determined on a trial and
error basis, and it was soon discovered that the 60—100m
spacing that was found to be adequate in some nearby arecas
was too great in the Mid-Myrdalur area. A combination of
factors was probably responsible for this discrepancy:
precipitation, soil characteristics, and topography. It has
already been mentioned that climatically the study area is
the wettest farm area in the coumtry, and although it has
-not been studied specifically thé hydraulic conductivity of
the s0il my be unusually low. Also, in a nearby community,

Landeyjar, earlier bogland drainage had been particularly

successful as the ditches normally extended down
aravel iy riverplain which Binctioned s & continucus banaof
subsur face drains, and:t)is may have caused’ the agricul tural
advisor, who determined the drainage intensity in  both
areas, to be too ccm;crvativu in determining the required
drainage intensity in Mid-Mjrdalur. Later the farmers have
realized that drainage on the periphery of the boglnnd’pmn‘
itself has been more problematic than out on the ;:L:lm
Several factors may be at work here; secpage from nearby up-
lands and mountains, different soll particle size distribu-
tion due to dust deposition from the adjacent wind eroded

interior, and less permeable bedrock on the eastern flank of

3
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the area where an interglacial basaltic lava flow borders
the bogland plain. The 'bogland reclamation was thus most
problematic near the farmsteads and as farmers normally farm
the agea nearest ct: the farmstead more intensively than
outerlying fields, and the survey farmers were no exception
in this regard, they inadvertently chose these problem areas
when they embarked on what was later to become a major bog-

. <
land reclamation effort.

Another é:oblem that the farmers encountered during
this period was in regard to methods of tilling the soil. A
number of Norwegian ploughs had been imported in the nmid
19505 which were capable of deep-ploughing to a depth of
B.SCH\ (2. feet) and these were hernlded..by the farm extension
service to be ideal in breaking up the often tough and hum—
mocky bog surface. Many of the farmers had a field or 'two
ploughed in this way, and -almost without exception they
claim that those fields are the most unproductive ones on
their farms. In this case, as in many other asepcts of land
cultivation, experiments were only undertaken aftér this
type of plough had been used extensively. These experiments
have gpown that deep-ploughing of bogland may have a benefi-
cidl effect on drainage ‘and general productivity if certain
measures are taken (Geirsson, 1967), but in the Mid-Myrdalur
case the harm was already done; the fields had been brought
too quickly into production after ploughing, insufficiont
attention had been given to ensure that the plough Eurrows

1
opened into the ditches, and the final tilling of the plough
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ridges to form a seedbed was also inadequate, hence the
presentday problems of low productivity.

In order to address the problem of inadequate
drainage the local Land Reclamation Organization had a cheap
and simple mole drain plough constrocted around 1960, and
soon mole drains had been installed in most Of the culti-
vated bogland fields resulting, in most cases, in some, if
only temporary, improvement. The advent of the new tunnel
drainage technology was therefore welcomed by the farmers
(Figure 20); in 1964, the first year that the technique was
available to the survey' farmers they had 141 km installed.
As the distance between the drains was usually kept at 10
metres (33 feet) this represents an a}érage acreage of 7.5
ha (16.1 acres) per farm, In 1968 a local tunnel drainage

|
plough was available, and in light of the success of the

earlier ones the survey farmers had. extensive acreages-

drained in this way. Since then the activity has decreased
and has now almost stopped. An anamolous peak 1is apparent
for the year 1974 in the survey area (Figure 20). The
installation of tunnel drains had been paid for by the state
at a rate of 75 per cent of installation costs, but in 1974
the local Land Reclamation Organization decided not to
charge the farmers for their 25 per cent shafe, arguing that
the job was not completed until the spoil (see Figure 14)
had been ro:\cvaccé. Not surprisingly the farmers responded
by having practically all the remaining boglands treated.

Almost all the fields that have been cultivated on the sur-
)

; 1o )
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Figure 20 Annusi unne! draining on survey fms and sl farms, iceland 1962-80
Source: Bjarnarson, Thaetli um Mjrsjardveg 4 [sandi,1982: Binadarril,

—Allfarms.

Survey farms
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farns for the last 15 years are drained with tunnel drains,
and there was a general fecling amongst the survey farmers
that tunmnel drains were a key factor in making bogland
reclamation feasible in the area.

With reference to the Newfoundland context it
should be noted that bogland farming in the Mid-Myrdalur
irea has by no means been an outright success story; on the
contrary, it has at times been quite problematic and it vas
not until tunne; drains became available that it can be

termed successful .

6.3 survey farms and survey farmers in Iceland and
: Newfoundland, and the farmers' perceptions Of bog-
Tands

one of the main objectives of this thesis is to
examine the potential use of technology and experience from
Iceland ‘in & programme of establishing bogland farming, in
Newfoundl’and. Therefore this, section will take a.compara—
tive look at the survey farms and survey farmers in Lceland
and Newfoundland and, in particular, the farmers' percep—
tions of farming the boglands .’ i

Table 14 indicates- that while farmers, age and
background are gencrally similar in the two samples, it is
more common in Iceland, that’ farmers take over their parents'
farm, reflecting the more longstanding farming tradition in

Iceland. Five of the survey farms in Iceland are owned by
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the state but the farmers concerned only pay a nominal
rental fee and have life-long leases. With regard to the

number of survey farmers with some agricultural schooling it

——should be pointed out that there are two long established

agricultural schools in. Iceland, but in Newfoundland there
ia only one agricultural training program which was recently
initiated at stephe_nville C;mmunity College. However, this
is in danger of being discontinued because of lack of
enrollment in the program: (The Western Star, 1982), further
indicating the marked difference in attitudes towards farm-
ing and the aifference in farming tradition.

There is also a particularly marked-difference in

marketing structure. All the Icelandic sample farmers sell

their products on an organized basis; the milk is sold to a
dairy owned by a farmers' co-operative, and lamb and beef
are sold to one of two local slaughterhouses, one owned by a
farmers' co-operative and ;he other by,a group of merciants.
It should be noted in twis context that since 1947 pricing

of Icelandic grassland farm produce has been determined

according to the principle that people engaged in grassland

farming would enjoy & similar standard of living as those
engaged in certain other aecuparions: wo practioniiy &34
processing and wholesale marketing of the produce is in the
hands of farmers' co-operatives or the general R _

tives. Gx‘asslued farmers in Iceland have thus for 25 years

had prices virtually guaranteed for their products; this

stands in stark contrast .to Newfoundland farmers during this

. 5 '
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period as their price support system seriously deteriorated
at Confederation in 1949. i N

Another marked differen?is the amount of hayland
et fari, and thel QegEee GF TafW WeoNaHiELISRL  ThS
relates to great differences in on-farm forage production;
42 per cent of the dairy, beef, and sheep farmers in the
Newfoundland sample had purchased hay in, 1980, but not a
single one of the survey farmers in Iceland. Annual gross
sales are also considerably higher in Iceland than Newfound-
land, partly due to higher prices in Iceland.! all the
survey farmers in Icelahd may be termed. fulltime farmers,
but a few of them also work in the local slaughterhouses for
1-2 months a year, one is a part-time policeman while
another is a school-bus driver. In Newfoundland most of the
sheep and beef producers are only part-time farmers whereas
the dairy producers are usually fulltime farmers.

The average farm-gate price for milk in Iceland in 1980
was approximately $64.40 per 100 litres (Bureikningastofa
Landbunadarins, 1980), whereas in Newfoundland it was
$43.98 (Newfoundland Agricultural’ Statistics 1980-81,.
.70). Corresponding figures for lamb are $2.43 and $1.80
per pound respectively (the latter figure is based on
section 4.5 of this thesis). It should be pointed out,
however, that the very high inflation' rate in Iceland
makes comparison very difficult, For example, on Jan.
1st, 1980 one Canadian dollar equalled 3.37 Icelandic
- kronur, twelve months later it equalled 5.24, and during
1980 it averaged 4.10 kronur. A complicating factor is
that payments to the farmer are not spread evenly through
the year.




6 - 21

* Table 15 gives a statistical breakdown of responses

__ to specific questions that the survey farmers were asked

relating to their opinions of the boglands; and for compara-

tive purposes the responses from the Newfoundland random

sample of farmers to similar questions' are also tabulated.
. ‘

The Newfoundland farmers usually declined to comment as they

f
_had no practical experience in bogland farming,. but a more

detailed analysis of the Newfoundland data is provided, in
Appendix E. Many of the Icée;apdic farmers also pointed out
that as they had been \rédlaiming boglands exclusively for
the last 10-20 years they’ were not in a good position to
give reliable answers to the specific comparative questions
comparing boglands and mineral soil, Notwithstanding those
limitations Table 15 provides some illuminating information
on bogland reclamation and cultivation.

In response to”a guestion on the general compara-
tive productivity of the two soil types in Iceland mineral
soil had the edge over the boglands, but a number:of the
farmers pointed out that it was hard to generalize in this
regard because of variability within each of the two soil
fypes. They generally agreed though that the boglands were
more expensive to reclaim, but in the Newfoundland context
it should be noted that the miy.wral s0il in Iceland is
usually relatively deep and free from stones and drainage
represents therefore an added cost factor when it comes to

bogland cultivation. It was generally felt that there was

»
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little difference in fertilizing requirements, but opinions
vere divided on which soil type yielded more hay. Five of
the eight farmers who claimed that boglands gave higher
yields qualified their answers by pointing out that this was
particularly true during the first few years of cultivation.
seveg of the nineteen survey farmers in Iceland felt that
mineral soil hay was superior to bogland hay. This prefer-

ence for ‘mineral soil hay probably reflects species

composition of the hay; seeded grass species, such as-

timothy, often give way to native grasses or even non-grass
species; which depresses the nitritisnal vaive and, particu-
larly in the case of cows, décreases palatability. The
reasons for this differential in endurance of high yield|
species, such as timothy, are not clear but inadequate
drainage is a likely factor in this régard. The preference
for- wiekril OLL e wven e ke AN regards grazing,

but wheh the survey farmers in Iceland were asked to compare

- drained but uncultivated bogland to uncultivated .mineral

s0il for grazing the majority of the farmers chose boglands.
Bogland cultivation is not considered to involve any
)

particular animal health problems, and whife most farmers

said that occasionally animals would get stuck in ditches

none of the Icelandic farmers felt that it was a serious

problem, and a few of the Newfoundland farmers mentioned °

that time was a factor here; the animals appeared to learn

to stay away from thé ditches. *The question on machinery
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requirements yielded the most pronouncéd response difference
between the farmers in Iceland and Newfoundland,—all the
Icelandic farmers said there was no difference in this .
regard between the two soil types,-but in Newfoundland not a

single farmer was Of that opinion, reflecting both the

"difference in bogland soil characteristics and the differ- |

ence in drainage intensity. ‘Many of the Icelandic farmers
pointed out, however, that in a very wet season the boglands
-

were at a disadvantage in this regard, i.e. the farm

“machinery tended to sink., A number of farmers also

mentioned that due to levelness the bogs were in fact better

-’ suited for mechanization than the mineral soil.

‘ Table 16 gives further information on how the
farmers feel the two soil types compare, but in the
Neufaundiand case only’ the bogland farmers were asked these
questions. The first question, which -soil type was more
affected by climatic " eitremss, yielded varied responses in

Newfoundland, but many of the farmers in Iceland pointed out

_that while boglands suffered more in an exceptionally wet

season the reverse was true for ‘an abnormally dry season.
In regard to the question of winterkill the P pointed
out that it.was usually a function of the surface contours,
i.e. winterkill tends to occur in minor depreuio;m which
are more characteristic of the bogs than the mineral soils.
Cambering of the bogland fields should therefore halp to

eliminate this factor. The overwhelming majority of the
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}L{ve} “Farneraidn, x_éeignd stated that if they were to expand
+ théir farm operations and had a chaice between’mineral soils
- and boglands they would choose the mineral soil. Ten of

these si:;teen Ea\mega indicated that higher -developing costs

were a key factor and five nentioned durability of fields in

this 'regard. In fact, many of the survey farmers said that

they often got ‘eftremely good hay yields from the boglands -

. .
during the first few years of cultivation but after that
) Y

“they tended to fall off.

inadequate |durability, appear to be the main negative
aspectsiof boglapd farming in the area, whereas good initial

yields and ease: of harvesting are “the positive sisd-

Applyan this to Newfoundland the problem of high develop-

ment costs would probably be relatively less important due

to ‘the comparatively high clearance and other development
costs of the mineral soils, but the durability-issue- needs

further study, both in Iceland and Newfoundland. On the

other hand the mechanization patential has not yet beer/

exploited in Newfoundland, but Erom “bogland anq/in
Newfoundland there is also some evidence that initi yial‘da‘-

are at times exceptionally good.
When asked about the best Feoinane syaten for their

farns seventeen farmers sald that. open ditches and tunnel

drains would be best; one farmer preferred open ditches with,

tunnel, mole, or plastic drains depending on the bog in
v N ¥

\.

’rhTse two issues, i.e. high development costs and
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question; and one farmer indicated his preference - for

narrouly spaced ditches vithout subsurface drains. In light

. of this Dvsrwhelmlng preferance for tunnel draine it is not

surprising that ‘in response to the queatlon if mey would
i

have their fields drained di fferently now, the most frequellt("

_comment was that tunnel drains should be used and the ditch
spacing could therefore be increased which would result - in
lafger: fields  that would be more economical to harvest.
‘Another frequent comment was that 'i: was important that the
ditches 'had sufficient grade as that ‘:youid minimize
maintenance régquirements. .

. Table 17 concludes the statistical overilew of the
results £rom the questionnaires. —About half of thé farmers,
1n both Iceland and Newfoundlnnd felt that governmental
aasistunce to agriculture and availability of farm Gredit.
. was not a prob_lem,‘ but in regard to c‘herrespectubxlity of
farming as an occupation half of the survey farmers in
Iceland felt that farming was ‘not considered an inferior
secupation, but: ininewEoundland the gorretponAing proporeion
was about ome third. Only ope’survey farmer (five per cent)
in Iceland felt that he would be better off financially if
he was not farming, but the cotruapcndil‘lq figure .for the
Newfoundland farmers was seven, i.e. 25 per cent. It may
therefore appear somewhat surprising that 32 per cent of the
Icelandic farmers had considered giving uvp farming and onl

11 per cent of the Newfoundland. farmers, but the explanation
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may well be that alternative employment ln.m_lc'h more yeadily
available in Iceland.l The majority of the ° survey
farmers, both in Iceland and- Newfoundland, felt there.was a
good future in farning, clting shortage of food in the world
to support that gpiniod. An interesting diffirence was.
Tevealed when the farmers were asked the open-ended ques-
tiois Why are you farming? Most Of the Icelanders replied
that being raised on a farm was the main reason, while rost
of their Newfo;.lndland counterparts said they were farming
v because they liked it, indicating yet .again the great ¥
difference  in farming' tradition between the tho areas. 4
"\,‘ . Thd purpose of asking the questions listed in Table
' 17 was to exmine whether the mrked differences in the use
of boglands could be explained by cultural and socio- o
cultural factors. While the responses do give some support
for such an explamation it is clear that this difference in
resource utilization camot be explained by one set of
factors; bogland reclamation is only a part of a much wider
issue, agricultural production in ‘general, and is therefore
subject to a number of interrelated factors. .‘B‘ut vhat
. meaning can this somevhat detailed section on the
Mid-MPrddlur farms have for the study of bogland farming in

The unemployment rate in Iceland is extremely low,
) usually about 0.5 per cent, whergas it is extremely high - \
\ §. in Newfoundland, about 15 per cexT in recent years.
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Newfoundland? ‘Fi.rat., it damonntrn:es that bogland, farming

in the area only touk place bu a pan of “farm qxpunuon in

qenernl. This uuppoltta the stund taken earlier in the

N
thesis that ‘bogland.promotion efforts sghould be concent ratéd

on dairy firming in Newfoundland as that industry appears to

: 2 - g i d
be expanding. Second, most farmers cultivated all available

mineral soil before they turned to the b:_sqfan_da, dee. the
fariers consldered the boglands only as a second best
Cholce. This was nostly due to the boglands being  more
expensive to reclaim, but in Newfoundland tha'sit‘\iation 18
aifferent; reclamation cosfs for mineral soil is usuaily

very high. ‘However, the field research in Newfoundland

indicated that one of the reagons for the West Coast farmers
abandoning their boglands in the I960s was indeed ’that they
also had good mineral soil available that could easily be

reclaimed. The focus on dairy farming in the St. Joh's

. area where mineral soil is both scarce and expensive to re-—

claim is therefore further justified. Third, tunnel' drains

“have been found to be crucial in making bogland farming in

the Mia- Mytdalur area successful, and are, for_example, con—

"oidereq far.superiér to mole drafns. Finally, the study re-

vealed a number of .recommended reclamation and management
practices that will be discussed in the last chapter.

fhe next chapter examines some of the options

‘avaliable .for promoting grassland & bog .farming . in
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Newfoundland, and aleo extends the study to other. countries

in search for drainage technology similar to the Icelandic

tunnel drain ploughs. < . s
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“ - CHAPTER .VIT

/GRASSLAND BOG FARMING IN NEWFOUNDLAND: 2 2
PROSPECTS AND APPROPRIATE TECHNOLOGY T .

N /3 1 - Approaches for promoting grassland bog
farming in Newfoundland .

Broadly speaking there are three different ap-

" proaches possible as regards bogland reclamation for grase-
land farming in Newfoundland. One is to curtail all efforts .
- ¢ to reclaim boglands for this purpose,.either because of Det-
ter aueénac:ve uses for this particular resource or because
of fnherent aifficulties in their use for grassland fagming.
Both of these will be dismissed as invalid. Admittedly
there are a numbar of alternative u-n for \thin‘. resource
including fuel utilization, peat moss prnductldn. afforesta-
tion, vegetable pmducuon, wildlife habitat, ana rac:egu(on

use; but

the resource in question is abundant all across
the province and practically no use is made of it at present g 3
(except as wildlife habitat). the argument is unfounded.
Purtherfore, fuel utilization, peat moss production, and
grassland farming can, theoretically at least, all proceed

tive—same ploty ive: —by first harvesting the uppermost

— - peat moss layer, then harvest the more decomposed underlying
peat for fuel, and the lowest stratum in the soil profile
can uuh-aquenuy be u-ad for grassland farming. With regard

to the suitability of the resource for bogland farming, that

‘has' already been ated both ally, and com-

mercially ‘on a few farms, at least for hay experimentally,

e . 5
] i




- grassland farming.
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and commercially on a few farms, at Least’ for hay ‘produc-’

tion. ‘Admittedly’ there are problem- to be solved in variouu

aspec!‘.n of its use, and the ‘long term economice of its use .

compared to those of mineral soil have not yet been worked

out, but it is suggested that adopting the recommendations

.that,will be'pfesented later .in this theais will facilitate

the solution of the remaining problems and make the econo-
mies. of bogland farming favourable.
The second- approach 'is to continue along the lines

presently followed, i.e. the drainage aspect is more or less

" taken,as given (and therefore implicitly as satisfactory)

and the focus of attention is the development of special’

8 0 ! P
machinery that would.mechanize all the different aapects .of

crop production on ‘boglandh (‘-ée e.g. Hergert, 1980). An -

attractive facet of this approach is its ecological implica-

tions; forage production under relatively high water tables

/minimizés subsidence, and it has been suggested that if the

design and production of specialized machinery is successful
Newfoundland could become an exporter of this technology- to
other parts of Canada and the te;t of the world (Rayment,
1979). Wnile the merits of this approach are recognized it
has _gerious limitations for grassland farming.

First, the research efforts hava focused mainly on

vegetable production with little regard for application to

‘@
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| *Second, drying of hay under prevailing Newfoupdland

conditions on a bog whose sod is more or less continuously

t wet, or transport of the relatively heavy crop.of silage off

the bog poses problems for efficient crop management Swhich
will probably be  exceedingly difficult to- solve
economically. A - S!'

Third, and perhaps most importantly, it is sug- .

gested that the development of such a line of machinery is
hampered -by, the fact. that - there is not the feedback from
Farmers trying out this mal:hine‘ry in the, field and without
which .such & development 1s unlikely & succeed.  The

‘ farmers in the province have a perception of boglands that

their agricultural utilization is unattractive because of .

machinery problems, and it is therefore not likely that such

a feedback between researchers and farmers will develop in

land.  The into adapting  and designing
special bogland machinery has been undertaken in recent
years by Agriculture Canada and the Engineering Department
of Memorial University, but it appears that there has

‘been a coherent and serious effort made in this regard;
instead separate short-term contracts have been awarded for
the design of a few pieces of machinery, mainly for vege-
tanle producuon. It seems therefore that not only is the
problem, i.e. design of forage harvesting systems suited for
bogs Lf mininal drainage, difficult to solve, but the’

efforts made so far in this regard have been insufficient,

ot
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and ‘due’to problems encountered |in previous bogland reclama-

‘tion projects farmers are not |likely to be interested in

‘experimenting with such harvesting systems. Burthermore the

Newfoundland Agriculture Branch has adopted a policy of not
being 1nvk?1velf in an operating function for agricultural
production on bogljnds; instead it provides assistance if
there s; an interest from- farmers (Neilson et.al., 1979,
10). Grassland farning on boglands in Newfoundland can thus
be constdered 6 be in state of deadlock; the adaptive
research into machinery design is not \kely to succeed
without farmers' involvement, the Newfoundland Agriculture
Branch only provides -assistance if interest from farmers is
forthcoming, but under current drainage systems farmers are

not interested in bogland farming.

Tine ‘third approach,- and the one recommended in this

thesis, is to focus initial efforts on increasing drainage

intensity and thereby reduce the machinery problems which in

‘turn should make bogland.farming more aftractivé to farmers .

In this way the breakifig of the deadlock just mentioned

would be facilitated. .

Admittedly there are negative aspects to this

approach; reclamation costs increase and so do. subsidence

rates, but it is suggested that the benefits will outweigh
the negative aspects. One of the main contributions that
this thesis attempts to maKe is in fact that it is. the

identification Of techroldhy that keeps the increase in




development costs just mentioned at a minimum. With regard
to subsidence grassland farming tends to minimize subsidence

rates, €.g. in' comparison with vegetable .farming, and
3§ : ;

adoption of certain . reclamation practices, e.g. .the.

spreading of reclamation operations over a number of years,

also .minirizes the problems a_sua::iaced with subsidence.
N

The Benefits ‘of intensive drainage are numerous;
not only are the machinery problems minimized, management

critéria for successfully farming the boglands wbuld also’be

less stringent, and it is likely that yields would generally-

increasé. Most important of thase is’ the nmachinery fectnr
as it is both a real cost factor for farmers, and wxdely
perceived by farmers as the biggest stumbling Bisakg

their involvement in bogland farming. .

B aheela’ bh emphasized here, however, that the

drainage approach. is not mutually exclusive from that which
emphasizes . machinery development. As explained .before
arainage intensity is a relative concept, and focusing
attention on ir;crea:ing it does not.mean that machinery
probleml will be solved once and for a11~ .instead they will
be less difficult to solve. . It is suggested, for example,
that tracked machinery would not be necessary for harvest-
ing; instead wheeled machinery would suffice, either on
flotation tx.rei or dual wheels.  The modifications of
macmnezy would sherslore;be relatively minor ik wouLe: ot
interfere with ‘use of the same machi.nsry “on mineral

soil. -




©2  Techniques for economically intreasing dralnage
-, dintensity

Having’ identified /inémased drainage. intensity’ as

a focus for efforts to encourage grassland bogfarming in

uNgwfoundland the next step is to determ;,ne how this nhould

" be done. One option would be to use the same drainage

SISy S AR WS B EHe/I0608, 4.6, e WLy Sithur,
 but deepen and/or decrease the spacing of ditches. However,
tiis option is not realistic; deepening ditches has been
found to be relatively ineffective in lowering water tables
(Rayment and Cooper, 1968), and decreasing the already nar-
row ‘ditch .spacing would result ‘in extreme difficulties in

mechanized harvesting of fields. Subsurface drains are a

preferredsdlternative as ehey combine an intensive system of -

drainage. and large flald sizes which allow for economical
harvesting of a given acreage. One of the main potential
advantages of farming boglands in Newfoundland compared to

the 'miperal soil is  the large and continuous acreage of

nearly level and stome free farmland that would normally

1 .
encourage economical mechanization of field operations, but
so far this advantage has not been exploited due to

machinery flotation problems. Intensive drainage by subsur-

" face drains would allowthat potential £o be.realized.
While the productivity of bojland soils undef such
a, drainage system has ot yet been demonstrated in Newfound-

land it is suggested that the subsurface drainage techniques
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Which have been employed in refent’ ‘years for experimental !

. purposes ‘in- Newfcundland; i.e. plagtic pipes and Noxwegian _

drains, are oo expensive to justify .their use in grassland.
farming Y4 the province. Mole draine-have beer bijgested as

an alternative measure, but in Iceland tunnel drains have

“been found to be far superior to molé drains, both in tefms’

of effectiveness and durability. In order to determine if
1 &3 i

alterhate technologies existed elsewhere in the world that

Would achieve ‘the mame objective, i.e. provide cheap but

efficient means of rélatively intensive dramage, an exten”

s;ve 11teratu!e search was, undertaken in addition to corrés-

pondence with a number o(‘ scientists in Europe, )&sxa, and

: P}

Smn-_h America. In order to steer away from the more expen-—
sive drains the search focusled on nonmaterial .mechanically
installed:'subsurface drains! Thé research revealed that

ot : - :
such .techniques had been developed in West and East Germany,-
—

* Norway, and Ireland. . ’

~ 4

In West Germax\y a technique ("Mecking Drangrase”)
was dev;loped back in -1952 which makes a rectangular drain
‘15cm‘ wide. and' 20em in neight at a ‘depth of BO«l60cm,: frond
which ‘t‘he soil material is excavated through am approxi-
mately 5cm wide -slit up to the surface (Baden dnd - Eggels-
‘mann, 1961). The tool is agtjched ‘tofand operated from” a
specifically designed machine with an engine power of only
20-25hp, -and the 'inétau_alion rate is'1.0-2.5kn/day. More

‘than 50,000km of such drains haver been installed inm
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West Germany" and the t.el:hn).qu: haé also been amployed in

Switzerland,

Ireland,

and Norway.

*In Pinland a’ somewhat

similar tool has been designed and used but its effective-

ness“appears to be umuea (Menonen and Piivinen, 1979)]

possibly because ‘the siit above the drain may cause oil

material to fall into the drain and partially plug it.

According to Eggelsmann (1972) the dyxﬁ‘tﬁy of the Mecking
draxns dependl on the peat denlﬂ‘.y. ranging from less umn a-

year to more than eight years.

Another ulight_ly deEnrant

tec‘hnique ("’l‘erfwn‘:k Strenge”) has also been developed ana

) usea in West Germany for the same purpose; a 10cm wide and

t

\I{ to/120cm deep slit is excavated but later another opera-
o

n_is needed to close the drains by cutting diagonally

£rom the surface into ofe Of the two valls of the drain so

N
* that a triangular chunk OF soil slides down and closes the

A v & ; %
* draim’ The installation rate ig about 120-180m/hour and the

drain excavator is powered from a special machine with an

engine power of 30-35hp.

had been laid in West Gemany. ~

By 1961 over 1000km of such dnu.ns

In East Germany a special Xxind of a mole drain

plough was

deve leped in

_the mid:1960s

(scholz, 1967).

Instead of. Eorcing the bog radially outwards to make room

for the mole drain (i.:.

pers.
L

Comm. ,~
fur

v
Rudolf

by pulling an

\
Eg{elumdnn:
1 1982,

egg-shapea metal .

4B

Niedersachsisches
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bullet through the soil) the East German plough cuts a
cylindrical drain at a depth of up to 130cm and disposes of
the corresponding dpoil immediately below the arain. Thus,
there is less tendency for the drain to cave tn, and expert-

" .ments have shown these drains to be superior to mole drain

both in terms of water outflow rates and durability. An

added advantage is that less draught power is needed to-

install the drain: 1500-2000kg instead of 2000-2500kg. The

installation rate is in the order of 300-400m/hour .-

In Norway a tunnel drain plough, based t‘)l} the,
principle as the Reynir plough in Tesland, aes: Figure 14)
was constructed in x‘sss;(aa'qqaua, ,1960). The rec;angulnr
drain produced was llcm.wide and 17cm in height .and the
working depth was ‘about 60em. - The' ‘drains have been
found to have little effect on forage yields (Halvorsen,
1974), and the plo:x‘gh has not been widely used;’ it did not
work vell on bog soils ccm'.axninq tree roots or fibrous
material, and due to the ‘shallow Qepth traffic -of machinery
tended to block the drains.!

In Ireland a tunnel drain Bl /was cGhetEicEst 46

1959 (Armstrong et.al., 1960). The plough éextruded a soil

ribbon 20cm wide and 38cm high up to the surface, leaving a

rectangular drain of similar dimensions, but the top. of the

1 pers. comm., Einar Wold,  Det Norske Jord- og.

Myrselskap, 1982. .

’ —
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drain was only 38cm from the surface. The plough was only

‘usable on certain kinds of bog soils and interest in it

declined. Recently, however, it has aroused renewed inter-

est after it’was discovered that tree plantations on fields
drained by this technique had developed ' superior ToOt
systems compared to those on fields drained with conven-

tional methods (Dillon. et.al., 1976), in§ .the top soil in

these fields has also been found to develop certain particu-
larly favourable physicdl characteristics (Burke, 1978).
Thg design of the plough has since been modified. (Grubb and
Burke, '1979) and tonsiderable acreage has recently been

drained for the purpose of establishing’ tree plantations

’
(o'cCarroll et,al., 1981). Five such ploughs are now in use

on afforestation projects:but in spite of a lot of interest
f£rom grassland farmers the non-availability of ploughs for
this purpose has hampered development in this regard.l on
sites where tunnel drains are not ‘effective due to wari-
WEINEY Ui the ekt GEAVEL. SENtHE A6 sEpTOVed W VRSN W
band of gravel is deposited qn\a layer of polethylene

(calvin, 1979), but 'in that case approximately 50 tons of

gravel is needed per hectaré making that drainage system

considerably more expensive. - N

There are thus a number of techniques available

that produce nonmaterial mechanically installed subsurface

1 pers. comm., W. Burke, An Foras Taluntais, 1982.
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drains.  In Table 18 an attempt is made to compafe the

characteristics of the dlfierent type: The Norwegian

plough has been found to be inefficient, the same appears to
apply to the Finnish one, and the installation rate of the
Torfwerk Strenge drains is low and .another operation is
needed to :a-..pnn the drains. .No up-to-date information ’
has béen found on the East German plough but initial per-
formance .was very promising. This ledves the Icelandic and
Irish tunnel’drain ploughs, and the German Mecking plough.
These have all been extensively used reflecting their
effectiveness under. conditions in the countries concerned.

A drawback to the Mecking plough is the low instal-
lation rate, and the slit from the aratn’ up to the surface
which increases the danger of material falling down into the
arain. powy

The drawback to the Icelandic ploughs is the heavy
machinery needed to operate the ploughs. On the. other hand
ordinary bulldozers on flotation tracks are used for this
purpose and would therefore have alternative uses, whereas

most of the other ploughs are operated by special machinery.

~The- Icelandic Eggert plough is- the only one that leaves

undisturbed peat all around the drain which theoretically

should be reflected in increased stability of the -drain.
Furthermore, it can easily -be diuconn‘:ectediylnen the énugm‘:'}
nga'chine'hit- a soft spot, and the plough can subsequently be .°
pulléd on wires to a drier area of the bog. . The working
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depth of the Icelandic ploughs is also greater which serveg
to increase their effectiveness in lowering water tables and
increasing the' firmness of the surface layer.

A common drawback to the-Icelandic, Irish, and Ea

German ploughs {s their sensitivity t‘o. fibrous roots in the
s0il as they rely on a cutting, acgio?n. On the other hand,
1f mole'drains can easily be.installed on Newfoundland bogs
by adding a serrated cutting disc to the plough, as \;laavdo'ne
at Colinet in the late 19508, a similar modification might
overcome this problem with the tunnel drain ploughs.<"All in
all the Icelandic designs appear to possess ' a number of
favourable qualities and their effectiveness under Icelandic

conditions i unquestionable evep if scientific measurements

are not available. It should be noted, however, - that in’

Ireland there is an ongoing research .into the Irish plough
which may yield a still superior design.

Drainage machinery for primary ditching also’ needs
to be considered.. If a subsirface drain depth of 1-1.3n ia
‘adopted the open ditches should be at least 10-20cm desper
which eliminates- t_hu use of Healy's spinning disc dit_char
iGH L smn oned o s the projects in the 1960s.  The
optimum spacing of open ditches in Newfoundland, when sub-
surface dnina are usad.' is unknown, but in Iceland the
ditch spacing is frequently 50-120m when tunnel drains are

employed, so relatively little open ditching is necessary on

a per acre basis. A backhoe excavator on flotation trackl‘
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has been used in Newfoundland ‘for making perimeter ditches,

etc., and should be adequate for initial projects assuming

that it is not "fully occupied on the maintenance of the

~ .
regional pastures: A few alternatives exist; ordinary exca-
vators on flotation tracks that can also be used for other

gurposes (the system presently used in Iceland), . rotary

* ditchers similar in design to the-"Dondi" ditcher already-in

use in Newfoundland (see Cahill, '1982), or specifically

" designed excavators. The Dondi .design:is an- attractive

choice as it produces a preferred trapezoidal shape of the
ditch, and .the .df8lgn also ficilitates easy maintenance,
‘particularly as’it relates to deepening of ditchea.

5 ! so far” in this thesis  bogland .farming 'in
Newfour;dland, and grassland Yarming in general; have béen
examined in some detail.  Also, bogland farming in Iceland
has been studied where it has special relevance to the
Newfoundland cade. 'Furthermore, the study has been extended
to other countries in- surveying a particular type of

drainage -téchnolégy. All of these have been considered

within ‘the context'of diffusion ‘of innovations. This sets -

the scene for reflections and conclusions on the. study as a

whole, and allows some recommendations to be maderegarding
. ! ’
the future = for gra

Newfoundland. This will be attempted in the foncluding
. P

land’ . farming on bog#andl in.




CHAPTER VIII

CONCLUSIONS AND RECOMMENDATIONS
g . N
8.1 Introduction 7
The examination of bogland utilization in

Newfoundland and Iceland has revealed enormous difference in

" scale: in Newfoundland only "about 50ha. (120ac) have been

reclaimed and seeded and in use on farms while in Iceland
ca. 70,000ha (173,000ac) are seeded and another ca. 30,000ha
(74,000ac) are drained. but unseeded. 'This huge difference
in bogland use is .in part a reflection of the difference
between agricultural activity in genéral in tqe tyo areas.
In iceland there are z‘oughly 800,000 winterfed sheep ané
some 60,000 cattle, but in Newfoundland the” corresponding
figures are 4,000 and 6,000. ¥ Thére are a number of

inter-related reasons for this disparity including economic,

political, and cultural factors, but notwithstanding these

‘it would appear that the abundance of deep, nearly level,

stonefree, and unforested boglands should be: attrictive
farmland compared to the shallow, rocky, and O
mineral soils in Newfoundland. Such has not been the case
however. In ‘their.natural state most of the Newfoundland
bogs support only sparse stands of vascular plants while
mosses  are dominant, and the farmers have accordingly
regarded them as agricultural wasteland.

In Iceland, on the other hand, circumstances are

different. Because of different physical characteristics '
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that relate to volcanic activity the bogs had traditionally 2
provided farmers with the bulk, of the winter-feed they
neéded to carry the livestock through the winter. Accord-
ingly, the distribution of boglands had been: an influential

factor .in determining farm settlement location. However,

when external circumstances made farm labour scarce and
¥ s

expensive, and productivity increased’ in other -sectors of

the economy, bogland farmers found themselves to be at a

. conparative dimadvantage, particularly’ vis-a-vis other

farmer: l;hich c;uld mor;a eanu.y’ mechanize ‘the expansion of: oM
their farms' by cultivating mineral soil. The traditional ' ]
"lyltallf,of exploiting boglands in their natural state wa‘l

thus not competitive either with mineral. soil farming or i

other 'occupationd. There was thus a very real nsed for the
farmers concerned to make a success of bogland farming. by » i
. increasing drainage and cultivation that would both gncraau‘
yields and allow for mechanization. This did in fact happen

in Iceland, but in Newfoundland repeated efforts by authori-

tfes.to promote boglands as an agricultural resource have

¢+ met with little succ It is noy time to reflect on the i

study of ‘these developments, and, in particular; to examine
the utility c;f the theoretical discussion in Chapter II for 3

the study as a whole.




8.2 “The bogland study and the theoretical context
In Chapter II it was pointed out that most’

diffusion studies focused on the adopter's characteristics

_whereas this study has been more concerned with' the innova-

tion itself, i'e. the innovation characteriatics. 1t was

' also pcineed out that the bulk of dsfiusxcn studies dealt

with “successful” innovations, i.e. ones that had been __

e
widely adopted, whereas this study has examined an innova-
tion €hat did not “make it". For the purpose of this thesis
Rogers and Shoemaker's (1971) paradigm of :the innovation

decision process was found to be an improvement 'from

previous models in that it accounted for the possibility of

rejections and discontinuances. A further improvement in

this regard was Klonglan and Coward's (1970) two-phase model

. of the adoption process where a distinction is made between

symbolic adoption and use adoption. In Figure 21 the main
featurgs of both models are combined into a single model.

Thus, 'it distinguishes between symbolic adoption and use

adoption, and also between trial ujghcion and symbolic’

rejection. At the same time the main componentl of Rogers

and Shoemaker's paradigm are included.

It has already been suggested that the critical

in the land bogland reclamation programme

of the 19608 occurred at the trial stage. Figure 21 makes

it quite clear that 'this stage should be considered as a
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- part of the “process” rather than the conaequencea. and

that the change agents' Promot:n efforts should Lherefo:e
also be dlkected to this partidular stage: But it appears
that the bc-gland programme authorities focused their efforts

on getting as. many farmers as possible from the symbolie

- adoption stage to the trial stage. As it turned out trial

rejection’ became’ widespread which in turn led more and: more

‘ farmers' to ‘symbolic’ rejection and also, eventually; ' the

agricultural authorities.

Howevet. even L. iarmeru_ had been carefully

assisted during the trial stage there ‘is, of course, no

guarantee t‘hat the _programme would have been a succehl. 1'Jo

factors appear to be parr_icularly important in this regardl

The first of these is the general decline expen-

enced by most grassland farming sectors during the 1ast few

decades, i‘e. the * " were able for an

innovation like bogland farn\ing ‘that would have had the
effect of increasing production. e em

Second, and perhaps more important, there is the
machinery issue “with .all -ite impxicaéions. The ‘study . has
revealed, wnr;aut doubt, that- :hi- was by far the most

critical characteristic of .the .innovation and the one

' perceived by Newfoundland ‘farmers today as the biggest

disadvantage of bogland farming. The machinery issue has

been dealt’with at some length_before in this thesis and

‘will therefore not be considered here in detail.  However,
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it will be briefly’ &amined how %m. particular issue .
relates to each of the five major categories Gf immovation

characteristics identified by Rogers and Shoemaker (1971),

“i.e. relative advantage, compatibility, complexity,

S s

erialability; and observability.

The various modifications of machinery necessary
for successful mechanization of *operations increased the
initial costs of engaging in bogland farming, and as farmers
had no previous experience of bogland farming continuing
coste; eigs melatenancd of ditdies, wete Nokuowa asl the

risks inherent in_investihg in “flotation" machinery were

accordingly ,perceived as considerable.  These issues,
©initial and continuing costs, and: perceived risk, _are’all
considered to be differedtmaspects’of relative advantage,
and have generally all been found to be negatively related

to the rate of adoption. On the .other hand, mmed_iacy of N\

N
‘reward, another subdimension of relative advantage, should

+
have had the effect of increasing, the adpption rate as’the.
authatitiel bore most of the reclamation costs .and the

£ields were handed over to the fmu s when they were. ready

for full producuon. - “%

The lity' and lexi es have
only peripheral relevance for the machinery issue; it should
be noted, hawever. that in the early 1960s mechanization was

not ch-ractarilf.ic of farming ‘in Newfoundland so ,that




the' necessity = to uué nodified machxnery slag hardly .
= ccmpatible wu:h exusl!ing farming practices. L »
‘-' The tr1alabxlitz category is partu:ula:ly televanr. i
. to the machinery issue.’ Normally 'some 10-20 acres: were ' .
wo M delaimed or ench fatdier watlE i conaldstad ‘unecofomical .

R . to transport the heavy reclamation unit to smaller’ plotls.
: )
- e Small—scale trial of bogla‘nd farming was therefore hardll

i o possible for ' the farmera, but the acreage wag. rather too

* small “for the necessary investment in, modified machinery,
3 particularly as farmers found it difﬁicht to get additional
3 acreage rgclaimed. © What frequently happehed was - that

f#hrmers took a wait-and-see aj . but that app was

disastrous; if a fair'stand of grass wa's not cut or pé;tured
id a parucular year the heavy mat “of old qtaus in “the

followingyear usually led to abandonment, and if fertiliz-

‘ing was rot carried’out mosses dnd rushés, etc., quibkly:
. took over and the seeded grass species aisappeared. -
The observability concept is also 1mportant in the |
context of the machinéry iusue.' The demonsttauon plots /)
certainly had the leffect of encouraging symbolic adoption

among fatmeta in nearby areas, but in retxoupect it apyears’

that harvesting ‘the’ same plots with the proper machinery
. . \_should also have been demonstrated. In that way farmers
would have become familiar with the necessary machinery

modifications.




v Finally, a sixth innovation- characterxutu: Wil we

suggeaced ‘here, namely bhat\of cémmitment. ' This cnncept has

. @ received scant attentan 1n the, li\erature, and onl}f with
regard ‘to cona{derations of ac;uudmux ana b&havic\ral
acceptance. (Zaltman and L‘in, '1971; E‘reedmah and F‘razer.
196“5)‘ In that c’ontext it is arqued t\'\at~ t'he most favour~ Pl

‘able condnuon for adoption and*diffusion is when at least a

wartial behavngl _change ptecedes attitudinal change. In

the context of the bogland study; however, the important.
thing is t'haf. since the GOvernment was responsxhle for most,
or ‘all of the reclamation work, usuauy underta‘ken on. Crown,
land, the farmer had llttle or nothmg to-lose mmsemci'f he . &
'ai4 ot .maintain and use_ “the boglands. ‘Thus, complete’ sub— ?

a;dua&mn of . bogland reclmatiop may’ ‘actually be deterrent .

. . to successful adoption of bogland farming. o

\

But how . useful is the model (Pigure :‘21) -for
‘explainxng the development of bogland farming in \Icaland?‘
Again, it will be pointed out that not only. were thel
physical characteristxcs of the Icelandic, bcglands different

from the Newfoundland”onea, and this probably made ﬂ\e

0
symbolic adoption decision easier, but also that .'the &

"antecedents” in general were different. During the first
half of this c‘en':u;y‘xcelana was an agricultural society
undergoing rapid change in both economic. and political
terms. * Independence was achieved and decisions were made to

be as self-sufficient in food production as possible. As a
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g ‘result a thriving gtasaland farm. sector aevexopsdhnvolnnq
E uuumm\ £ both mineral and-bogland soils.

o, Another d_eciaxve dlffetence between bogland

i development in the two countries is 'the machinery isaue./

which inlturn ie related to drainage iftemsity. The stugy

| nas za“véued S dran{age intensity would Eave

dlsasttcus effects on yields in Iceland, opposite to what |

- expsr&menu have indicated in Newfoundland. It appears that

. ., the, reason for these contrasting responses is a cumatic

one. Summer temperatures are much lower in Iceland than
v Newfoundland; the average temperatureu in July-August -are

%1 .- usually 9-11°C (49-52°F) in Iceland, but 15-16°C (59—51%)
(TG .

\
sin daland. ion is less in Iceland,

© . and due Lcl the large heat capacity of wet soils, soil
v . z

temperature rises very slowly resulting in little grass

3 * growth. When considering the effect of temperature on crop

' response 'three cardinal points of activity are often
" .

distinguished; a minimum temperature below which no activity
. ogcurg, an optimum at which the highest activity takes
¢ place; and a maximum above which activity is zero again

? “(Wesseling, 1974, 24). It seems that under the climatic

e conditions prevailing in Iceland maximizing bogland drainage

#1 " intenslty is necessary in order to stay clear of the minimum «
soil temperature and approach the optimum one ‘as regards
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forage production. Increased drainage in turn has minimized
machinery flotation problems.! :
. éiml].y, the time factor in Figure 21 should not be

overlooked. In the Newfoundland case bogland reclamation

has only "been pursued seriously since the late 1950's
whereis in Iceland it goes back to the first decades of this
century, and éven further if "Carex-farming" is included,

In this context it should be remembered that during -the

’ 1920's and 1930's reclaiming boglands in Iceland developed
\ 3

slowly, and it was ot until the 1950's when draining and

harvesting operations had been successfully mechaniged that

reclamation took place. The present

state of affairs in Newfoundland can thus be-perceived as

_only a temporary set back in the long term utilization of

‘bqglands for grassland farming. .

8.3 Recommendat ions
8.3.1 Drainage .

+  Rs explained before the main recomsendation put

forward - in this thesis is to opt for more intensive drain-
age in bogland reclamation for grassland farming in
Newfouddland. The low-cost drainage technology surveyed in

Chapter VII -has collectively been termed mechanically

* installed nonmaterial swbsurface drains. The min advantage

where volcanic ash layers exist in the soil profile the
capacity of . the sod to support machinery is also
increased. -
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&
of ‘using this type of .drain is their cheapness, as no
material is needed to support the drain; instead the drain

is-belf-supporting . ¢

‘ The most comon of these, the mole drain, has been.

£ried in Newfoundland but due to minor technical préblems
and lack of concern for drainage idtensity this technigué
hﬂl’ not been used in Newfou,ndlar‘ld since 1961. In Europe a
f£ew other €ypes of nfhmaterial subsurface drains have been
aeveloped. These afe generally more effective and Qurable
than the nole.drains, and of theise the Icelandic and Jrish
tumel drains séem to be the most advanced, particularly in
tems of durability.  Also, the East German desigh appears
‘to be superior to ordinary mole drains. Further study is
needed to -examine and compare ‘the machinery needéd to
operate the different kinds of drain ploughs, and their
ability to work through fibrous layers. 1f none of these
ploughs, that are based on a cutting action, is considered
to'be effsctive on fibrous peat two alternatives exist: to
limit site selection of boglands for development to bogs

without such layers, or t6 employ the, West-German Mecking

‘plough or the somewhat similar Finnish plough as they appear

to be capable of'm¥king drains in fibrous bogland soils.
»

It is therefore recommended that the- Newfoundland
Agriculture Branch initiate a study tour to Iceland .and
Ireland, 'and preferably also to West and East Germany and

Finland, to evaluate and compare the different techniques
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and their applicability. for Nevfl;uhdlan(j . conditions.
Attention in such & tour ‘should also be given "to machinery
£or primry ditching but s explained before the need for
such machinery is less pressing.

It is also that if drainac machinery

is acquired ‘from abroad experienced operators and/or
Qeslgners Of the machinery it question be hired, both to
Qenmonstrate proper operation of the machinery and to provide
input  into those adaptations of the machinery to
Newfoundland conditions that may be |necessary. ‘Apart from
being: recognized as an important elenent in successful

trangfer of techrnology in'general there are indications from

“the short history of bogland reclamation in Newfoundland

that support this renqmnendaticn. First, i; it had not been
for Healy's expe:iencé and expertise in bogland engineering
it s unlikely that the experimental programme in the 1950s
would even have proceeded to a stage of commercial applica—
ti‘an. second, -abant: fifteen years ago a West German
machine, the so-called Leichtraupe ditcher, vas purchased at
considersble espense to provide supplementary drainage.’
Fron the oitset there were difficulties experienced with its
use ml Newfoundland incluiing slight manufactural defects
and subsequent nishandling, but:it is suggested that for an
a

1 the slit drains produced were similar to those referred
to in Chapter VII as "Torfwerk Strenge.
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experienced operator the identiflcation of the \iefe‘ctg and
tHe 'subseguent, Tepaiis, WouM Hivebeen & FeINCIVey ey
task and nishandlihg would have been avoided. Inst:ndr the
" problems persisted, interest in thé machine declined, and it
has in effect been idle since it was ‘imported.
: The initial expenses’ of examining drainage machin-
ery in a number of countries with a view to acquiring the
" most suitable drainage technology; and the subsequent hiring
of eperienced operators and/or engineers might appear to be
prohibitive for grassland farming, but spin—offs from such a
'proj‘uct night’ well be considerable; already there are
developments under way in Newfouwdland for using peat for
fue.l,‘ smiati=scais harvesting of “peat’ moss, vegetable produc-
tion on boglands, afforestation of boglands, and experi-
mental work ©n sod production fron boglands.  Aduittedly
these operations'are 8o far all of a relatively small-scale
naturs, bt any expansion of these would require drainage,
and efforts £rom all parties concerned should therefore be
pooled imean effort to acquire the most suitsble drainags
technology available . e T :

+8-3.2  ptilization of reclaimed boglands -

once ‘a drainige technology -hhs Dbesn identified
_and acquired the question arises as to for what purpse the
feclimed bogland should be used. It has alrealy been
pointed out that -continual grazing on boglands .can be*




% 8 -14 i

problenatic, both in_ Newfoundland and Iceland, whereas no
problems are perceived with- the quality of bogland hay. It
1a therefore recommended that hay and silage production be
‘ the focus for  bogland reclamation/.particularly for the
dairy industry - which has been ilentiﬁed as the most
-economically viable sector .of the grassland farming
_industry. The  dairy industryiin the vicinity of St. John's

is of particular interest in tnis regard as it is sériously

short of grassland.. A detailed study of bogs in the area. is
required to deternine the feasibility of incorporating
bogland farming into these operations including examination

of location, size, surface and profile characteristics,

depth and wn:ruhip, but .generally speaking two alternatives

w may be pérceived: on-farm bogland farming, or hay production
e bogs with the hay marketed inthe St. John's

| area, or elsewhere in the province as demand varrants.!
Producing hay for market has certain advantages compared

(I . _with setting up bogland farms; investment is limited to land

pemand for hay in tliie province is nlbscantial though
the figures on the hay trade are somewhat inconclusive;
according to ‘the Newfoundland Statistical Agency 2440 -
tons were imported from other provinces by boat in 1979,
I, and 1777 tons by rail .for a total 5217 tons excluding
: truck traffic. On the other hand, according to, the 1980
annual _ farm survey Newfoundland farmers purchased 1371

: tons Of hay from outside the province. It is. not slaae

5 if the difference is | for by 9.
horss owners, Or Af the statiatica are unrelisble but in

-~ either case the provincial market demand for hay is

i \

P substantial.
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development ‘and machinery as livestock, expenditures would be.

eliminated and building requirements minimized.

. In the-long term, however, on-farm forage produc-
fion on the dairy farms is to be preferred to purchasing hay
as it allows for move efficient  land and crop management,
e.g. grazing of aftermath, and more efficient use of exist-
ing farm machinery. Furthermore, this would allow for the
possibility of silage production from boglands which would
appear to be the most appropriate harvesting system under
prevailing climatic conditions in the region W

A preferred choice for a bogland farming project
wauld be an innovative dairy ‘farmer who would already have
at leant some of the harvesting machine!y needed, who would
fave a resl nesd for'fhe extra forage, and whe realized the

merits of intensive land and crop management and on-farm

““forage production. The administrative structure already
exists for financial and technical support from the public

‘sector to farmers for adopting promising innovations

(Newfoundland Agriculture Branch, 1981). The innovativeness

'is important in this regard; the existing production system

in the area, i.e. heavy dependence on feed grain with

feeding of forage minimized, is of a relatively -long

- standing tradition and a certain amount of inertia is to be

expected when it comes to promoting different management
systems. An intensive effort is therefore needed to prosots

the merits of increased on-farm forage production.
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| . Experimental work at the Agriculture Canada
Research Sub-Station ‘at Colinet should be expanded to
anl@@}gud{eu on the meuca'uonu of ¥ncreasing drainage
intensity and the most economical way of achieving it, but

B it is also important that researchers be as/aociated directly

ture Canada with fhe projects is also particularly important
bécause of the nature of the agricultural support system.-
In general, extension is a provincial responsibility while

¥ e B
. research is a federal domain. . Moreover, . the Federal

Reseaddh Station in Newfoundland does not specifically con-.’

v cern itself with -dairying:; instead a Research. Station in
i Nova Scotia is supposed to serve the Newfoundland dairy
5 industry. This kind of 'azra;mgeqenc is not conducive to the

ideal system of feddback and dialogue befween taviias,

extension staff, and researchers, and it appears that a

o \ special effort is .needed to pool the resources of all
parties concerned to examine better, “land, crop, and live-
stock management systems. \ It  is suggested that such _an
. examination wopld serve to Wemonstrate the importance* of
extending the land base of \the operations and thereby
provide an outlet for reclamation of boglands.

In the ew‘anr. that experimental work proves to be
successful but no interest in bogland farming' is forthcaming
. : | from farmers, the Agriculture Branch should consider estab-
lishing a bogland farm for production of hay. In Iceland

with the pilot projects. The direct involvement of Agricul- *
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there are several pmduct_ign' units successfully-producing a
total of over 10,000 tons of grass pellets annually that

farmers substitute for imported feed grain. Most of the

. operations are managed on a Crown' corporation basis and

while production of grass pellets may not, be e‘conomical in'
Newfoundland die to freight subsidy on imported feed grain
the production of hay might well be economically viable, and
if the _private seétor is not interested in such production

the public sector, i.e. the Newfoundland Agriculture Branch,

‘should seriously cofisider, through a demonstration project,

the viability of such an enterprise. e
Finally, -in looking towards' the long tegm develop-

ment of the-dalry industry in the St: John's region there is

. a real possibility that the industry will gradually be

relocated. Not only is the present land base small but
urban pressures already exist on that land. Admittedly, a
land freeze is now in effect that designates certain areas
within the St. John's region as agricultural land and pro-’
hibits alternhte uses, but it is up to the politictans of

the day to decide whether to lift that freeze or not. At

_present the long term continuation of the present operations

is by no means secure, particularly in the coming years with
the expectation of Offshore oil development Wil ean: GALY
be expected to increase land prices and pressure to lift the
land freeze. If in the meancimé gr‘assland bog farming turns

out to be successful the opportunity exists for an orderly
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development of the relocated industry on extensive boglands

mgt) would not likely be subject to urban pressures.
p . E

8.3.3 reclamation and practices

It should be recognized that the reclamation of a

particular area of bogland, should preferably be spread *
2 "

over a fumber Of years. At least a year fshould be allowed
for mettling after ‘primary ditching of open ditches is
undertaken. Then sixbsurface_ drains. spaced relatively far
apart, e.g. 15-20m, should,be’installed and time allowed ‘for
further settling, and a year later more Glosely spaced
draihs should be mTaued in. betwaen the ‘clder ones. Not
only does thip midinize eventual surfaie irregularities.due
to, subgldence but it also results in a’ more effective dé-
watering system, and a more desirable drain depth. ' A year

later rotovating, levelling, and liming ‘should take place,

_and possibly seeding, but it may be beneficial to delay

seeding to the £olloving year to allow for better incorpora-

‘tion of limestone in the soil. Bringing a virgin bog into

full produmay therefore take 4-6 years.: This time lag
is definitely a handicap to the producer, but it is assumed
that: the ‘bogland reclamation costs will be subsidized, as is
the reclamation of mineral soil fam_.land. and it ds
suggested that that subsidy would at least cover the

drainage costs, and in that way the ‘direct financial costs

of spreading the operations over a number of years would be

o
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; . Bens "By the- Agriculture Braich, - rather than' ‘the farmer
ke cuncerned . » i #
i Part_iculax .care shoild be taken to level the flelds s

o mninu.za danger of Winterkill that may result from ice .

covoggd depx‘eluiom. on_very flat bogs cambering my be

" advisable tc facxlltate surface run-off and a more. rapid

. lowering of water tables after rainy penoﬂ-. The cost Of
cambering depends on the spacing of ditches; in Iceland the

,.cost is considered excessive if the spacing is more than 50

metres. ' The 'benefits of cambering is one area where,
‘research.is feeded as it relates to the optimum spacing of

N open ditches. Many of the Newfoundland bogs have, however, .

e i I, a relatively gemerous slope and cambering sy tharafau not. %
. " be worthwnile, and ditch spacing could be increued. other -

topics ' for ‘rasmarch - include cultivation’ methods, e.g. | .

optimum number of rotovations and alternate methods of Fill—

‘ing, feasibility of growing special crops such as alfalfa

and 'winter cereals; 'grass species composition and its inter— .’
action with intensity of use and- Susceptibility to winter—.,

. “kill. The bogland regional pastures presently requi‘re it

considanble maintenance which at least partly relates to

the dx‘ainnge system. It is - therefore recommended that the .,
effects of increased” drainage intensity on the pastures be
examined, both on .maffitenance requirements and forage ylelds

% h

in general.
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When bogland  reclamation was dinitiated in the
»

19508, there were high expectations for the success of such

. v .
a venture; the Premier was quoted as saying that,

Newfoundland has wild grassland capable of
supporting a nmillion sheep and:a quarter of -,
million head of cattle...these bogs might well®
yield 20 tons .of grasg the acre,.. .And then
perhaps Newfoundland,. too, could have her rodeoes
and her Calgary Stampede  (Evening Telegram,
1955). . . ; §

Not- surprisingly this thesis does mnot share the kind of

optimisn expressed in the above quote. A nusbef of problens

involved in bogland utilization have been xdentxfied but. lt.

is hoped that the identificationof these ‘and nugqestxons
for_solving. of ‘same will gradually lead to a modést scale of
explox.tatinn of thxf abundam: Newfoundland resourge. .




Armstrong, 7. J., W. Burke and E.”Quini
A New Draimége Ploygh for Peatland”, Journal of

“Anonymous

B LIST OF REFERENCES

Alexandar, D. °
“Economic Growth in the Atlantic: . .Region, 180 to
@ 194", Acadiensis, 8 (1) 1978: 47-76.

Anonymous

“Tslenskur  Kilplogur' ° (Iéélandic  Mole Drain
Plown) , Freyr, 53 (22) 195T: 327. ;

Menorandun on bogland policy, April 13, 1976. New-
undland Department of Forestry-and Agriculture;
' Aggiculture Branch File No. 528.5, Volue 1.
N ﬁ '
chibald, H. H. .
“gettle the bogl" Letter to.the mn-.cr, Daxlx News
\ (st. John' 8), June 19,1944, R

the Department of -Agriculture and Fishe P!
B 7, 1960: 149-153.

Ashwell, A.,-and E.L. Jnckaon

The Sagas as Evidencé of Early Deforsstation in
‘Iceland", Canadian’ Geographer, 14(2)., 1970: 158-
166, i I

Ashwell, I.v. Yo,
“Recent changes in the pattern of farming in Ice-
land", Canadian Geographer, 7(4) 1963: 174-18l.

Asgeirsson, 0. .
“Finnski Lokraesaplégurinn’ (The Fimish Tunnel
Drain Plough), Freyr, 60 (3) 1964:: 51-54.

Badcock, A. C.
A letter to agricultural fieldman R.0. Wood, Eo(‘_—
wood, regarding Bishops Falls bogland projec
November 13th, 1963. Ref. no. NDFA/MF-F/26/ 951-
40/1963 .* . .

* This refers to files of the Newfoundland Department of
Forestry and Agriculture, Microfilm F series, Box 26, File
861-40, dated 1963




Badcock, A. C.. . . - o : ,
The Prospects for Sheep Raising in Newfoundland. A

. Report fp the Newfoundland Minister of Agriculture,
sy and Foréstry, December, 1973.
P Baden, W. and'R. Eggelsmann i ' «

"Maulwurfdranung Im Moor” (Bogland Mole Drainagd
geitschrift fur Kulturteknik und Flurbereinigung,
- . 8 2, 1961: 146-166.
N
Benediktsson,.J. (ed.) ~ : o g
=, ' Landnamabok (Book , of the Settlement), vol. I.,
N .Reykjavik: .Hid Islenska Fornritafelag, 1968. v

i Bjarnarson, B. '

HE "Framraesla a, Myrlendi" (Boglanﬂ Drainage). - Paper
L presented to a Meeting of Agricultural Repreuenca— .
- ex g tives, Reykjavik, 9-14 February, 1976. s
*~ 2 . Ejarnarson. B.

aga Vatnsveltinga og Framraeslu" (A: Hlstory of .

L Irrx.gatu)n and Drainage), Thaettir um ‘Mjrajardveg a
L islandi, ed. A. Snaebjornsson; Fjolrit No. 28;

R : ‘ ‘Hvanneyri, -Iceland:  Baendaskolimn a Hvanneyr{, s ’
g . 1982; pp. 3-7. 2y . i .
° & 1 P, PO a
B]arnarson‘ B. N i . .
. Y£irlit um Franraeslu’ (An Overview Orf Drainage): [

Paper presented at a Land Cultivation Conference, :
Reykjavik, 11-16 March, 1974. us

N o 1 Do
. - Bunadarfelag Islands . 5 .

. -Bunadarrit.' An annual publication of Binadarfélag

slands containing, ‘inter alia; statistics on

v dralnaqe and land m}ltlvatxon. N -

v

_Bireikningastofa Landbinadarins
Arsskyrsla 1980 {Annual’ repux‘t of t‘he ‘Farm Account-—
& ing fo ce 1980), Reijavxk
° . . N ) . -
Burke, W. * :
« "Long-Term Effects of Drainage and Land use on Some
. Physical Properties of Blahket Peat", Irish Journal

of ‘Agricultural Research, 17(3) 1978: 315-322. - .




! . Ccahill, Ted . . i
- «"nevemping peatland for Vegetable Production®,

‘ . Peat News, 4(2) 1982: 1-6. \ ”
C ., calvin, L. F. . - - -
. S B ) «"Reclamation of Peats :and Impermeable Soils", Pro- ‘
. £ ceedings of .the International Drainage Worksh g ) ed.,
i B S J._. Wesseling,  ILRI _ Publigation. No. -25;
e Wadeningen, The Netherlands:. International

Institute for Land Reclamation and Improvement,
1979; pp. 243e252.

N “ Canada Land inventory °

e 1 o . Soil Capability Classification for Agriculture.

Canada Land Inventory Report No. 2, 1965. Ottawa:
Queens Printer and Controller of Stationery, 1966.

Canada/Newfoundland - o .

w e Canada/Newfoundland Agriculture Development _Sub-
S . sidiary Agreement. An agreement made on July 14, -
o 1978 to expire on ‘March 31, 1983. Government of ’
Newfoundland and Labradot, and Government of Canada .

(ST . - Regional Economic Expansion [1978]. Y i
- oy . W,
L Census of Canuda o N

o . Agriculture: _ Newfoundland. 1951, 1956, 1961,
* - 1966, 1971, 1976. ‘ '
P 5 . .
_Cenbus of .Newfoundland .
A N 1857, . 1869, , 1874, 1884, 1891, 1901, 1911, 1921, &
\ o .o 1935; 1945. : £ s
Central Bark of Iceland .3
Economic Stntxstica, 3 (1), 1982.

Cetron, J. . . a

3 - b B echnology Transfer: Where We Stand Today", Tech-

, © . nology Transfer, ed. H.F. Davidson et.al. Leiden:

. e Nordnoff, 1974, pp. 3-28. —
. gty 5 ‘e .
. chapman. L. J. and D. M. Brown
iy e okl o The Climates of Canada for Agriculture.  The Canada
-  Land Inventor g No. nvironment Canada .
. . Lands Directorate, 1966. \Reprinted 1978). TN

< . E B




sy

9 -4 3

" Close, D. ' .
5 z ewfoundland Agricultural Policy: A Study in, the’
Development - of ag ‘Shadow Resource'". An unpub-

lished paper, Department of Political Science,
Memorial University of Newfoundland, 1978.

BN L
Cranmer, V. -
b . $» Land Use Programe in Canada: _ NewfSundland and
Labrador.  Ottawai  Environment , Canada Lands

Directorate, 1974.

crotty, J. . .
. Peat Bog Farming: An Introduction. A report on
; the Newfoundland peat bog resource potential pre-—

pared for the Office of the Vice-Président (Profes-

sional Schools - and Community Services) Memorial
University of Newfoundland, 1977. i

Dillon, J., M. L. Carey and N. 0'Carroll

"The Establishment and Growth of Coniferous Tree
Species’ on Blanket Peat in the West of Ireland",
-Proceedings of the 5th International Peat Congress,.
* Poznan,  Poland, September 21-25, 1976; Vol. III,
pp. 187-198: .

5 9

)

Dyrmundsson, O. and J. V. Jonmundsson
: “performance of sheep and cattle on a cultivated

bog' pasture at Hvanneyri, Iceland”. Paper pre- °

sented at' a Workshop on Mixed Grazing, Galway,
Ireland, 9-10 eptember, 1980.,

- Eggelgmann, R. . - .
R " "Dranbemessung’ im Moor nach Tiefe, Abstand und Art"
(Bdgland drainage®considerations includiny .drain
depth, spacing, and type), Telma, 2, 1972: 91-108.
Einarsson, M. A. _ N :
Vedurfar Islandi (The Climate of Iceland).

3 "\ Reykjavik: idunnm, 1976.

* R
_ “Environment Canada -
+ Temperature and Precigitation 194 970, Atlantic
Downsview, Ontario Env: tqnment

‘Canada, Atmospheric Environment Service, n.d.

?‘Jg.;,.ﬂ .



Evcnxng Telegram .
Development for Sheep, Cattle; Cowboys in
Nfld.?" Evening Telegram (St. John's), October 22,
1955. .

Evening Telegrm
Why Abandon?” AB decoriql, Bvening Telegram (St.
John's), June 16, 19

Eylands, A. G. 3 L .

Brief Survey of the Icelandic Farming Industr:
¢ Today. 2nd. ed. rev. and enlarged; Reykinvlk: ‘The
Ministry of Agriculture, 1955. -

Eylands, A. G. . >
Buvelar Raektun (Farm Machinery and Land Culti-
. —]ﬁ_vation + Reykjavik{ Bokautgafa Memningarsjods,
1950. = a d
Eylands, A

. G." * 3
“Horft um Ox1" (In Retrospect), Freyr, 36 (2) 1941:
17-25: 36 (3) {941: 33-40. . i

Eylands, A. G. a o mlB
Skurdgréfur Vélagjods 1942-1966.  (Excavators ' of
the Agricultural Machinery Fund  1942-1966),

Reykjavik: Vélanefnd mmiru, 1967.

Eylands, A. G. *
“Um Framraeslu" (On Drainage), Fri 37 (11) 194:
157-159; 38 (2-3) 1943: 13-34; ) 1943: 72-7
38 (6-7) 1943: 90-95. .

:yr.haruon. J. and H. Sigtryggsson .
: e Climate and Weather of Iceland. The Zoology_of
Iceland, Vol. I, Part 3; Copenhagen and Reykjavx
Ejnar Munksgaard, 1971.

Fliegel, F. C. and.J. E. Kivlin
Farmers' Perception of Farm Practice -Attributes”,

Rural Sociology, 31(2) 1966: 197-206.~

F. C., 3. E. Klvlin and G. 5.’ Sekhon

A Cross-National Comparison of Farmers' Percep-
tions of Innovations as Related to Adoption
BehMwior", Rural Sociology, 33(4) 1968: 437-449.

Fliegel,




Freedman, R. and R. Frazer
¥ omplinnce Without Presaure' The Foot in the Door

o Tedhnique Journnl of Personality and Social
Psychology, 2) 1966: 195-202.

Ptidrik\sson, S. i
“Grass and Grass Utilization in Iceland", Ecology.
53 (5) 1972: 785-796.
):‘ -

“"Nyr LokraesaplSgur" (A New Tunnel Drain Plough),
Binadarbladid, (10-11) 1964: 24-27.

P
G., 0.

Geirsson, 0.
“Pilraun meo jardvinnslu" (Land Cultivation Experi-

- ment), RArsrit Raektunarfélags Nordurlands 1966,
vol. 63‘——————_7—5_———_Akureyrx, 1967; pp. B81-95.

Griliches, 2. " o 5
“Hybrid Corn: . An Exploration ‘in the Economics.of
Technical Change", . Econometrica’,  25(4) 1957:

501-522. X :

crimason, K.

"Um Nfraekt og Framraeslu - Myrlendis" (On Land

Cultivation and Bogland Drainage), Freyr, 36 (5)
,1941: 60-75; 36 (6-7) 1941: 96-98.

Gudmundsson, 0., A. Arnalds, B. Sigurbjérnsson, S.
Rundlfsson, H. Palsson and R. E. Bennett
"Experiments on Utilization and Conservation of
Grasslands in Iceland”, Proceedings of the First
International Rangeland Congress 1978. _ Denver,
Colorado: Society for Range ‘anagemen » 1978; pp.
576-578 "

: Hulvoruen. He

‘Grofreforstk pa Myr i Vesteralen" (Drainage
Experiments in Vene:alen) + Ny Jord, 61(2) 1974:
53-66, P

4
Handcock, W.G.

"English Migration to Newfoundland", The Peopling’
of Newfoundland, ed. J.J. Mannion. Social and:

Economic Papers No. B; St. John's: Institute of,




!
foe 2% o B

Soctal -and Economic/ repearch, Memotial University
of Newfoundland, 1977; pp..15-4

Handcock, W. G. : .

"Phe Origin and ‘Development of Commission of
Government ' Land. Settlements in Newfoundland
1934-69". .- Unpublished M.A. Thesis, Memorial
University of Newfoundland, 1970. S
Hanley, J. A. -
- "A Report on the Development of Agnculcure in

Neifoundland". Papers Relating to a’ Long Range
. L f Reconatruction Policy In NewfouRdlara. — VeT. 11,
i | St. John's: Robinson and Co., Ltd;, 1938.

‘

A. A xSt
Second Report (1939) . .on the Development of
Agriculture and Land Settlements in Newfoundland.
. Newfoyndland Department of Agriculture and Rural
H : . Reconstruction. s: John's: The Evening Telegram,

B - Ltd., 1940.

Hanley,

Hayami, Y. and V. W. Ruttan o

Agricultural - Development: “An _International
Perspective. ~ Baltimore: The John Hopkihs Press,

1971,

‘Hayman, R. L. .

Nova Scotia pairy Farm Business Summary 1980. Nova'

Scotia Department - of Agriculture, and Marketing
_Extension Services Branch, 1981. &

|

Heaiy, 3. V.
A report to the Director, of Agriculture regarding
inspection of bogs on the Burin Peninsula, Japuary
2nd, 1957. Ref. no. NDPA/ME‘-P/24/861-1515/1951.

N

Healy. 3. V.

A report to the Director of Agriculture regarding

the bogland. bonus scheme, February 4th; 1960.. Ref:

3 no. NDFA/MF-F/ 26/861-40, vol. 1/1960. .

N



‘'Iceland Minister of Agriculture

- .. - /98

Healy, J. V. .
© "Costing-Bog Reclamation”. A Report to the
Director of the Agricultural Division, Newfoundland
Department of Mines and Resources, St. John's, Jan.
17, 1958, Ref; no. N'DE‘A/MF F/ 24/861-18/5/1958.

Hergert, G. B. :

"Project 7708: ' - Report of Field Testing in

Newfoundland", Peat News, 2(3) 1980: 27-40:

o ! . PR
Heringa, P. K. o
:Soils of the Avalon Peninsula, Newfoundland.

- Newfoundland Soil Survey Report No. 3; Agriculture -
. Canada Research Branch, Land Resource Research
+"  Instftute Publication 113; 1981.

Howley, J. P. )
Blocklng off Land in the Peninsula of Avalon!
Report of James P. Howley for the Year' 1885, dated
Feb. 4th, 1886; Geological Survey of Newfoundland.
St. John's: Robinson and Company; Ltd., Preas,

i917.

¥
Tillaga til thingsSlyktunar um stefnumdrkun i
Tandbinsai (7 Parliamentary motion on planning in

agriculture). 254. mal i Sameinudu thingi, 100.
Lbggjafarthing, 1978-79.

Johanneason, B. .
“Ihe Soils of Iceland. Department of Agriculture,
Reports Seri B-No. 13. Reykjavik: Universiyy
Research Institute, 1960. 'y

ii

Johnsong:D. ‘A. and L. R. Barnes

P "Economics of Beef Entarprilas in Newfoundland", An
unpublished report to the Newfoundland Department
of Forestry and Agriculture, [1976].

Jones, G. E. 5 .
"The Adoption and Diffusion of Agricultural

Practices", World Agricultural Economice and Rural ..~
seciology Abstracts, 9(3) 1967: 1 T —




Jénsson, A. L. w,
"Engjar og Aveitur" (Meadows = and Irrigation),
Votlendi, ed.  A.' Gardarsson; Rit Landverndar 4;
Reykjavik: Landvernd, 1975; pp. 135- x42,.

Jétisson, A, L
v “Nokkur Ord um Framraeslu Myra (A Few Words, on
Bogland Draxnage], Freyr, 59 (8) 1963: 157-161.

Jéuafatuson G.

“Hvad eigum vid ad raesa djipt?" (How deep should

the drains be?), Bufraedingurlnn, 7, 1940:
106-110.

Keough, - W. J.

A press release by the Newfoundland Minister of
Mines, Agriculture and Resources' regarding bogland
development in West Newfoundland. September 1965.
_Ref. no. m)n/ny-r/zﬁ/ssx-m vol. 2/1965.

Kikuchi, H- and Y. Hayami

gricultural Growth Against a Land Resource Con-
straint: A Comparative History of Japan, Taiwan,

Korea and the Philippines", Journal of Economic-

History, 28(4) 1978: 839-864.
A . »
Khan, E. K. » ~
: "Comparative Agricultural Geography of East

‘Pakistan and Louisiana’. Unpublished Ph.D.

dissertation, Louisiana State University, 1958.

Kivlin, J. E.
"Characteristics of Farm Practices Associated with
Rate of ‘Adoption". Unpublished Ph.D. Dissertation,
Pennsylvania State University, 1960.

Kivlin, J. E. and F. C. Fliegel
*Differential Perceptions of Innovations and Rate
of Adoption", Rural Sociology, 32(1) 1967: 78-91.

Klonglan, G. E. and E. W. Coward, Jr.

"The Concept of Symbolic Adoption: A Suggested’

Interpretation", Rural Sociology, 35(1) 1970r
77-83. .
Pe)




Krist_junanon, K. K.
“Athuganir a Framraeslu 3 Samsstddum". (Investiga-
tions on Drainage at Samsstadir), Frexr, 37 (11),
1942: 66-69.

Kzistjansnon, K. K.
Skyrsla Tilraunastodvarinnar & Samsstodum 1928-50.
(Report of the Samsstadir Experimental Farm
1928-50), Rit Landbinadardeildar B-flokkur, No. 4;
Akureyri, 1953.
Kuntze, H. v - "
“Iron Clogging:s . Diagnosis and Therapy", Proceed-,
ings of . the International Drainage _Workshop
Wageningen 1 . ed. J. Wesseling, ILRI Publication
25;, Wageningen, The Netherlands:  International
Institute for Land Reclamation and Improvement,
1979:.'pp. 452-461.

v

: Leuthold, \)? 0.

iicontinuunce of Improved Farm Innovations by

Wisconsin Farm Operators". Unpublished Ph.D.
Dissertation, University of Wisconsin, 1967.

Lewis, G. J. .
Rural Communities. Problems in Modern Geography.
London: David and Charles, 1979.

Lionberger, H. F. -
Adoption of New Ideas and Practices. Ames, Iowa:
The Iowa State University Press, 1960. :
~
Loddésdl, A.
on the Investigation and Utilizationsof the Bogs of
Newfoundland, A Report to the Newfoundland Depart-
ment of Minek neT and Resources, Oslo, 1955.

Mackinnon, R. A.
“The Growth of Commercial Agriculture, 1800-1935:
A Study of Local Trade in Response to . Urban
Deriand., " Unpublished M.A. Thesis, Memorial
Univeristy of. Newfoundland, 1981.




“ 9 -1
Mathut, S. P. and A. F. Rayment.
“Influence of Trace Element Fertilization on the
Decomposition Rate and Phosphatase Activity of a
d Mesic Fibfosol", Canadian Journal of sou Science,
57(4) 1977: 397-308. P

/

McCay, B. J.

. Appropriate Technology' and Coastal Fishermen of
Newfoundland”.  Unpublished Ph.D. Dissertation,

. Columbia Univeysity, 1976.

McDonald, R. (Chairman)

% Report. of Agricultural Commissioners Appointed
the Government to Enquire into Agriculture and
Industries. St. John's: Evening, Herald Office,
1899. n .

McEwen, A. C.
“Land Titles in. Newfoundland", The Canadian
Surveyor, 31 (2) 1977: 151-158.

.
Munonen, J. and J. “paivinen

Polttoturvesuon  Lisdkuivatus ~ Salaojituksella"
} (Additional Drainage With Subsurface ‘Drains in a
. Milled Peat Harvesting Site), Sub, 30(2) 1979:
\ 17-25.

'ueusun, R D., M.D. Sudom, M. Stapleton and K. Smarzik

Policy .Development for Peatland Agriculture in
" Newfoundland: A 'Perspective”, Peat News, 1(3)
1979: 1-13.°

Newfoundland Agricultural Division
Report _ on  Bogland _ Reclamation _ 1956-58.
NewfoundTand Depaciment of Wines and esources,
Agricultural Division. [St: John's, 1959].
Newfoundland Agricultural statistics
Newfoundland and Labrador Agricultural Statistics.
Vel- 11, TOB0-1981. st [Tonn'als Govermment of
Canada Regional Economic Expansion and Government

of Newfoundland and Labrador Department of Rural,’
Agriculture and Northern Development.

¥




* Newfoundland Agriculture ) |

proposal - for a land development policy.
Newfoundland Department of Mines, Agriculture and
Resources, 1964. ' Ref. no.  NDFA/MF-F/26/861-40,
Vol. 2/1964. x>

\

Newfoundland Agriculture
Annual Report of the nepument of Mines, Agricul-
ture and Resources for the year ended.3lst March,
1967. St. John's:  Newfoundland Department of
Mines, Agriculture and Resources:

Newfoundland Agriculture Branch 4
: riculture Development Strategy.  Prepared by the
Agnculcure Plannfng Branch of the Department of
: Rural, * Agricultural and -Northérn Development;

of land and Labrador,.1981.

Newfoundland Agriculture ‘Branch
Annual Report of the Agrxculture Branch’ for the
Fiscal year ending March 31,” 1981. Newfoundland
and_ LSbrador- Department  of ‘Rul.‘al, Agticulti.lt?]. and

Northern Development. s \
2 N, #
Newfoundland Deputy Minister of Resources
gland Development Programme: . Summary Report
wu'.'h Suggestions for. Future. Action." A Report

submitted to the Newfoundland Minister of Mines and-
Resources by the Deputy Minister of Resources,
March 6, 1958. Ref. no. - NDFA/MF-F/24/86118/
5/1958.

Newfoundland Government .
Managing All Our Resources: A Development Plan for
Newfoundland and Labrador, 1980-85. St. Johns:
Government of Newfoundland and Labrador, 1980.

Newfountland Minister of Agrh:ulture . 3
draft for a memorandum to.the Executive Coungil.
. on the subject of farm expansion and ‘improvement
. policy from the Minister of Mines, Agriculture and
Resources, May 3lst, 1963. Ref. no. NDFA/MF-F/26/
861-40, Vol. 2/1963.




. c o 9 - 13 e

il ) N
d'Carroll, N., M. L. Carey, B. Hendrick and J%. Dillon
: “The *Tunnel Plough in Peatland Afforestation",
- | Lcish Forestry, 38(1) 1981; 27-40.

. - N
Odegaard, M. L. .
Nakor Olsens Groffeplog” (Nakor Olseh's Drainage
| Plodgh), Ny Jordy 47(1) 1960z 13-19.
s .
I ; .

N

-cgg, WG
“Second Report on Peat Land in thé Avalon Penin-
sula“. An unpublished “report to the Newfoundland
L. ‘ Commissioner for Natural Resources, March 30, 1936.
lewfoundland Archivés, ref. no. 840.4/7. °

i
omnifacts Research Linited .
.. Consumer Attitudes Toward Newfoundland Agncuuun
. and Its Products. A. report prepared for the
B Newfoundland Department- of Forestry u_nd
. ‘Agriculture, 1979. . i

i g W Oxley, J. C.-and R. Andrew . .
#Prince Edward Island Dairy Farm Business Analysis
1980. A report pubiished jointly by Agriculture
Canada Regional Development and International
Affairs Branch, and Prince Edward Island Department -
of ]Agtiwlture “and  Forestry,.- [Charlottetowr,
. 1981]. i

i poue::, F. G. and E: D. Wells
i * “Peatlands ' of Newfoundiand--An Overview". The

- - Diversity of Peat, ed. F.C. Pollett et.al. “St.
. s o John's: Newfoundland and Labrador Peat
\ Association, 1980; pp. 1-16. - B

' Rayment, A. F. ‘
"Newfoundland Peat Bogs:  Drainage . Techniques”,
canada Agril:ulture. 550 19701 3ass.

/s Raymenr_, A. F. -
K ¥ "The Agricultural Potential of Peat sous“,
- of the Avalon Peninsula Newfouridland.

Newfoundland Soil Survey Report N Agriculture
EE - Canada Research Branch, Land Resource Research
: Institute Publication 113, 1981; pp. 55-60.

. ; ® e




Rayment, A+ F.
"The Colinet Peat Substation and Its Relevance to
the Evaluation of Agricultural Potential
‘Newfoundland Peat Soils", Peat News, 1(3) 1979x

- 13-14.

Rayment A. P. and J. A. Campbell
‘The Influence of Different Drainage Techniques on
Water Outflow, Soil Aeration and Crop Growth on a
Newfoundland Peat Soil", Proceedings of the 6th
International Peat Congress, Vol. 2, International
Peat Society. Duluth, Minn. 1980; pp. 451-454.
“ - .

Rayment, A. F. and D. J. Cooper
"Drainage of Newfoundland Peat :Soils for Agricul-
tural Purposes", Proceedings of the Third Inter-

national :Peat Congress, Quebec; Canada 18-23
1968. Ottawa:

.+ August Canada Department Of
5 Energy, Mines and Resources, and National Research

¢ . Council.of canada, [1968]; pp. 345-349. . i

Rlyllent A. F. and s! P. Mathur
bservations .on the Subsidence of Drained Peat
Fy Soils under -Grassland Culture in Newfoundland",

Proceedings of the 17th” Hulk% Research Cenference
4 _October » Associate Committee on Geotechnical

Research, National Research Council Canada, Ottawa, .

1978; pp. 37-48:

Rayment, A. F. and P. G. Penney
"The, Agricultural.Potential of Newfoundland Peat

0i1b", The Diversity of Peat, ed. F.C. Pollett
“eteal.’ 5. JomnTer Wewfoundland and Labrador Peat

iation, 1980; pp. 39-50. .

Rayment, A. P. and K. A. Winter
\ "Nutritional Problems in Sheep Grazing Seeded

Peatland Pasturés in Newfoundland", Proceedings of
the Sixteenth Muskeg Research Conference October 7,
1975. Associate Committee on Geotechnical

. Research, Technical Memorandum No. 116. Ottawa: ~

. National Research Council Canada, 1976; pp. B1-87.

Ruymant A. F., P. K. Heringa and R. J. Traverse
"The interactions of drainage, limestone rates and
phosphorus sources and rates in their effects on

» s



thé yields of carrot (Daucus carota L.)' and
rutabaga (Brassica mapus L. s8p- rapifera
(Metzgr.) Simsk.) in greenhouse lysimeter cultures
and field studies on 'a Newfoundland peat soil",
Proceedings of the International Symposium on Peat
in Agriculture and Horticulture, 7 T
Special Publication No. 205. Bet Dagan, Israe
Ministry of Agriculture, Division of Scientific
Publications, 1979; pp. 85-97. f

Retson, G. C. and W. L. Hanlon i .
Dairy Farming in the St. |John's Area of
Newfoundland. Truro, Nova Scotid: Canada Depart-

_ ment of Agriculture, Economics Branch, [1967]. ,

|

. Richa:dson, $. J. and J smith \
"Peat Wastage in the East Angliar Fené", Journal of
soil Scxence, 28(3) 1977: 485-489.

Rogers, E. M. and F. F. Shoemaker
Communication of Innovation
York: The Free Pres

Se\Xond edition; New

\ -
Ryan,. B. and N. C. Gross \
“THe Diffusion of Hybrid Seed corn
Communities"™, Rural Sociology, 8(1)|1

Scholz, A.
“Maulwurfdranung in vooxbuden mit pressenden und
schneidenden Werkzeugen' -(Bogland :Mole Drainage
Using Pressing and Cutting Types Of Machinery).
Zeitschrift fir Landeskultur, 8(1) 1967: 29-44.

/i3

| v
§chothorst, -C. J
“Subsidence of Low Moor Peat Soils 19 the Western -
Netherlands", Geoderma 17(4) 1977: 265~ 291

‘schultz, T. W.

Transforming Traditional Agriculture.  New Haven,

Connecticut: Yale University Press, 1§54




g 9= 16

Shaw, A. M. (Chajrman)
. Report of the [Newfoundland] Royal Commission on @
Agriculture 1955. [s: John's]: David R. Thistle,
- Queen’s Printer, 1956 . E
Statistical Bureau of Iceland ' .
. Statistical Abstract of Iceland” 1974. Statistics
. of Iceland II, 63; Reykjavik:..Statistical Bureau
~of Iceland, 1976. A A

Steinddrsson, S. 1 :
. Studies on _the Mire-Vegetation of  Iceland.
% “ Societas Scientiarum Islandica XLI; Reykjavik:
¥ JPrentsmidjan ‘Leiftur H. F., 1975. L

Stofferahn, C. W. and P. F. Korsching . .
Communications, Diffusion and Adoption of” Inncva-

v . ."tions: A Bibliographical Update. . Public Adminls- °
« B tration Series: Bibllography, P-433; Monticello, » °

Illinois: Vance Bibliographies, 1980.

ollege may be forced to drcp 9 month agriculture
program", The Western Star, Corner Brook, March 6,
gk 1982. . "

DR

,The Western Star ' K

Van den Ban, A. W.
"Locality cr(}: Differences in the Adoption of New
Farm Practices",” Rural Sociology, 25(3) 1960:
308-320,. 5

Walwyn, H. S L L.
A letter from the Governor of ~Newfotndland, H.
Walwyn, to: the British Secretary of State for
Dominion Affairs, April 21, 1938. Newfoundland
Archives, ref. no. GN 38, S2-4-1. ( L

: i
]

Wesseling, J.
"Crop Growth and Wet~Soils", Drainage for Agricul-
ture, ed. J.V. Schilfgaarde;” Agronomy Serisa Mo,
17. . Madison, Wisconsin:  American Society of
Agronomy, Inc.; 1974; pp. 15-37. .




Zaltnan, G. and N. Lin
B "0

T 9-17 -

WLllinms, G. e
‘report f_o :h: Director of Agriculture regarding a
<bogland project in Lethbridge, June 2lst, 1963.°

Ref. no. NDFA/MF-F/ 26/861-40/19/1963. -

Williams, G. .
report to the Director of Agriculture regarding
the Bishops Falls bogland project, February 3rd,
1964. Ref. no. NDFA/MF~-F- 26/861-40/1964.

: wnuams » G

report to the Director of Agriculture regarding a
bogland survey of the Winterland and Marystown
-sareas, February 8th, 1961. ' Ref. no. NDFA/MF-F/26/
861-40, Vol. 1/195 N

Wood, R. N

A report to the Director of Agri.cullure on the

. Bishops Falls bogland project, October 22nd, 1953.

Lo Ref. no. NDFA/MF-F/26/ 861-40/1963. ;
wood, R. '

A letter to. the Directcr of Agriculr_ure.-regurding
the Bishops Falls bogland project, November l7th,
1963. Ref. no. NDRA/MF- F/26/861-: 0/1963

>

n the Nature of Innovations," Amerxcan Beha\'ioral
ke ¢ scientist, 14, 1971: 651-674.




Appendix A |

r \ ' %
e
- o .
Dt . s
% N :
. . - s
o used for eving farmers in’ ‘
- -
. . > N .
. ' -
. % N o
a (R 3 4
. ' . 3 p
3 . i .
N - 2 S ———



furime T o
. - .

a) . Bow looghave youdéen faraing? B . was

b o o temt

9 tow otdan rout

|

W A ———

) Do youdm the fim youradfl (D)% ____ (1) Tes
n/ ar o 20) s noC oming che fare had wy affect o your
& operaconst (3 (1) Yea
Explata: - . %
i
o), " latfors ru bacest s tareer had you wetad oa ¢ tira?
YO Y ()
B)  (If yes) Now Losg! LI & “
®  Bere yeubeen comagriniunel scheilt £ a s 4
© Yoo ___ () e . . Ay S

B) (If yes) Vbare isd vhent

o else works 0o Che (e mnd it vac tiss of the yer! '
uife

0

1) Oldre

l

1) Other *

1) e
Spectty: 3 "

Are you & 3ear of aoy organimtions assoctated with farming!
@ 2

Hov do you warket your productal

Approxtmataly bov much fand graln dd you mrchasa for your cattls
and shaep Lo 19807 p




- 10-3 L .
. ¥ . .
0. joplmnas i LB S
0. 0 aver s, idritiet Sogiat foc piatsee S aai Yooy
¥ (l} lt —_— (e To 1) C11) T
: M At o presetly astos belaad! | ‘ v
W% X P
v : € Hovmsy scres dd youws? | |c) Bow mumy acras hewyou | sy
" . - had ia wal % .
¥ O Vs dtd you e te?
: §) How losg have you been W
3 : |7 e 5
. . N i
s . 9 dtd you ettt
3 ) ; :
) - o) What do you use it for? | ° e
| " Gn Paseure W) Eay b
. ©(41) rasture
: R 07 wydld you wtep umdng et e :
T 1) Arm there .ny 'l"lml-l! .
) - problews ta v, ik
ot " B
_ ¢ 11 0 Hive you mvaer ipplied 1o have bogland dratoed? ' b .
X KON © TO W), (i) Yes *
¢ % . B meat - 2 -
© @) Wt we che aponse © rous splicattont
12. W¥an youspplied fn vhy did you do 1t & v g
0 ow L (1) Ouly slcarmative for apussion g
- . i41)  Other (Specity)
5 . %
. . ”




4 yau sass-aay deaiaad boglhed batore ou .nnuv ;
@ e R T

Vhare? (1) Other farms ___ (11) Descuscratfon'plo

(@11) Coltast (xv) Zlsevhere 4

(spacity)

to culetvate bog-

©) . Hov fwporesst vas this tn your dects:
Land?

(1) Noae (11) Soma __ (tad) Alor __ (tm.all _

1s. i

1
(1) Mo bogland svatlable _  (11) ¥o need for axpanston

Fiag sisaral soti wactar dlternative __ (i0)

lnllnur hay eron toglends "(v) tafertor pascura on boglands

Lat) el

112 Suptog by bectr alcarutive . (ri1) Too sxpansive

¢ (vith) Too rtaky " (ix) Other (Spectty),

My 4o you think the boglasd teclamstion programe in the 1960s
vasa anstul?

Lf you vare o compare draioad boglund o aiseral soil:
Box Mo, Abiui Don't
lagd Sotl Sems Know

2) Cenerally spesking, which ts more
coduceival

5) Which s more expasiatve to being
tato productio

©) Which needs more fertiliser?

4) Wbtk gives wote bay per scra? 4
@) Which gives betcer hay

LI

£) Weh La beter for grastag?

macter (s chis respece?-
(ixplata)

Doss tha Livastock wpects
) v ¥

u)

e




7.

Afe nru say spectal sntmal beslth problems assoclated with bog="

(1) Don't know " (11) e  (111) Yam

(Rxplata)

the sane machinary be used (n farning boglisd as:compared to

atvacal soll?
(1) Doa't bmow __ (1) Mo _  (Zmplata)
(L44) Yes _ (asy problema?)

4) Do staile gec stuck La the bog ot ia dLechest
Mo " (a4) oa'e e - (&

b (xe
ety

) Is chat s serious probleal (1) No __
I uny

) Do you thiok that the goverseeat should be eacoursging bogland
culttvatlon?

(1) Don't kmow _ (14 %0 __ () T,

b) CT€ yas or no) Wyt

Quastions 21-14 for boglasd (armars ealy.

n

22

)

4) Compared to'mineral soil, do you thisk that draised boglends
are:

(1) rore
eLimati

(1) Lias __or (111) tqually
e (o-g- 4T
D

atfected by

ta, loog wet or told pariods)!

BB ek e i lands are:
(14) Equally ___ or (111) More

wincerkill as comared € ineral setll

__atfectad by

4) Ts your boglacd dratoed by opea ditches cmly!
Wt __ (1) o __ (rplata)

1) How 1sd vhen vare the ditcs dug!

©) Wmat 14 the

aciag of the dicchest

P

4) Now dsep vera they!




ut

10- 6 .

) How deep are they nowt

£) Have the dicches nesded asy matatenssce? (1) ¥o __

8) (1f yeu) How have they been matataised?

ration of your bogland,
£ diftecancly sov 1f you vare to & L& agstat
) v (Explatn)

Lookiag beck on the draatag sed cul

would you do
)Mo __

=) It e vare co expend che Carm sou and you bad @ chotcn bytvaen
glands and ainecal sotl, vhich would you ct
a Soglinds __  (11) Minaral sefl

) Wyt

Tacatsg (o general S I
Do you thizk that governassal assistasce to sgriculture ia New-

foundlend ta:
(1) Meqsate __  (14) Lass than sdequate __or (144) are than

adequate __ P ]

What do you Ehisk of cradit available to Carmats tn Newtoundland? o 2

Vhat do you thick of the futare for faraing ia Newfouodlasd?

T 5 ;

Do rou thisk thae lm...u-mu 1 geseral constder farming to .
:

(1) More __ (14) Lass __ or (11) Kqually __ respactable se

say other occupation? .




—
: 30.
g I

o

1¢ you had mot goss faco facatag, that you vould bei
(1) Battar __ or (11) Worse __ off fiaancially of aboue the seme
¥hy are you fafutag? -

) Have you comstdared leaving faraing? (1) o __
» ar

) byt




)
¥
N
LIRS0

—
used for




-~ i “Tog

- ‘MA. verkefni €1 vid Memorial University of
} . = § C < .
Nafn jardar s =
Nafn bSnda
Aldur bonda
-
. . 1Y .




B

6.

u.
o

BSndia:

B

B Tharaf & chess

Hvarsu lengt hatuc

o Lengt bafur U vertd Wndt?

ears fBedt

36edia vertd tana f

Hver or elgand! jerdartonsr?

Wduc ea thT gerdty

£ bSndt hvad hatdir thi unoid vid sveltasedes!

wEre ehi sedlime €
) Bindir

Eh Hvanoayrt

urealag . u et

) Seittargsabisdt baesds o Ji __ Nei

o i 1 et

o n.menk.. Sdurlads 36 Nt _
O Etdbvar jum.idrm £dlegeskag ;

Cengéim Landbinad 11 o dE__ wes

4)  Stusdardu Gumu

% Bverw leogld

€ Hlutur auks

Jord o Ehifa:
Staard (£ bakedrum]

y

r weSee semhlida biskap?  Nef W

ietr - : PN

€a £ aatcitek jual

)t

Alls | Thurrtends far | Acosd (hvadt,
sy
Raaktad 14 T ) SRR (5

canloge T T 1
frr—rrr—— T T




.
Vélaskrs: 1011

Taeki _ £3. Tacki £, Taeki £,
Drattarvél Valtari

He: /elar

Sjalfhledsluvagnar Faeriband i

s1a hyrlur bl Haugsuga -

ittuve Fastir blisarar &

Fiolfaetlur Mitor vid blisara c
Ggave: N, €lar (R)

Yeyvagn | Herfi Annad

Hestaflaf j51d1i drattarvela:




% oy B e
. po 2N
o :
5
' . T
o
- N
J\J ¥ 5
> ; .
L INPITISY [FUIOA | UIINUL [ IATA [ TF [ I0AFA | [ 3 | I0AFA | F3 | 30AFA | 13 | In3JAS | PIaD | USEH | PIowas | FPIPAS
“x@ddnkon “ag-uey 2k Presih 31 anpangy
- e
" _ 20861 UNAIOUPUFT ‘0T

i
i




: & < . N L
. % A o 2 - < L . o .
' g e BN " ’ :
4 e . v ¥ Voo : “
; : ¢ ~ 4 . a
p = : . P =
¥ @ -
% & >
PUVIGY RGN | Uaou-ADR/-3A03g | PO T Y FEEC 7 I L I U I I e N
. “ R 4 g Fesew  Irpams-t
S o " i N
gk = % . £1661 uspys ersevamEal [
L 2 s Wi . o

i
i
H



. ) ) :
# .9 .
i . 5 - - °
. . ‘ . A g & ®
- - # N ’
> 3
_ -
& . \ i :
=
)
=3 3
&
¢ 2 - :
K "
g T33907 JAR | U¥oA 639AW | Gn[39AY 30 'HTuI9Aq T390 pUAR | TPORAS |90 |3y
1661 UPP)S IFpuIvAYEEIjIBIAIRIPIS) ITAPY T *




10 - 15

R

23pnes | Fpusdyy Touwqy | 3y

14561 uupys nSujuadng g1



‘.

B mnor @ beygsedmt o) Mar 30 (Gesk.)

10 - 16 .
N

Alic 3 wyres: - .

Admaaat calad, calar ohd wjratea  a) verct _ b) becrt __

ota ) atarde __

Er atahebe mouc a raaktuasrkoscoadi wjca { semsaburdl vid churr -
lesdtecial o) Mt B) Ji__  (deak.)

Mt W E_ Gem

Er mour § drdarchort? @) Sef __ b Ji __ (Geek.)

Telur thd wjtacin vera a) detrs __ ) verri ___ eda
) Jafagid __ thurelendieciomm c1l beitar? If ) oda b) Geake

s

@) Setpeir € thensu sasbendt mili um bvada bipening er ad rasdal

Telue e ranraest e Graskrad siclends o) verra _ b) betrs _
tt _ Seaskcudu thucrleodl el battar? I a) oda

-
Er etohver miour @ vilavioou vid raektus wyrlesdis sssanborid vid
churrlesds? o) Net __ ®) J&__  (duak.)
- § s . o
" » w ot
. » % .
< { ‘
. i .
i ¢
=\ |
\ 1
i
. N o



»

10 - 17

war sunur & vélavinos vid notkun sftatuss
Churriendiacial 4) feb o B IF o (Geake)

[

Talurdu sd cfkid aacet ad @) soke __ 0 aimka __ea

©) halda Sbreyttus _ hlut sfous € framrseslukostusdi wjcal Ef

a) eda b) eak. [

a) Tl ch
calur thG v

o4 fromzassia afia bopat st tyrix bisdua, Werda
. efkiatos €

b) Evad wad vidhald og eadurnyjual

; E g
+

Telurdu ad Jardrackeacscyckurion sscei ad o) haldast Sbrayteur, _

b) baskks _° oda o) laakka __ I b) eda ) desk.

Telurdu ad musurinn & Jardcaekrarstyrk vegna raektusar -m...u
thurrlandts hics vegar setci ad 4) a

b) baldase Soceyceur __ oda c) mianka _ Ef 4) oda citsk.

Telur thi ad Sveajulest vedurfar hafl ) mioal.__ b) miri _

ot o). dats asdd __ dnest @ wyeatun of thurrlendtitial It 4)

oda b) G

@) fved ua al?

rars konar fraarseslukecti telur thi ad heacs best & thimat
s8edr




19 - 18
& .
29. ssikdomar { dftum sea etu nlﬂtl notkun wjrlesdis
a) dal. " ®) Ja __ (desk.)
0.

Batur bortd & thvlad &yt fescise (wjrt oda  akurdum?
L M i (dek.)

3. B oo stiwdts trum treic (e o thucts wd thureks sftaeac
fuakss, wpaais €nd stands Sdru © 0 gart vac?
o) et (deek.) -
n.

L1 o oyrteir ol sua
thartla
s e

vid raakcun of o8 gaacts valid faun
s, brort myadir thd kjosal
) Fure.

deak.)




w.

2.7

10- 19

Kite @ lendvdnadt yeselatee:

Tolur ch{ ad studatagur -{u--umu. vid Landblnading & Telandt
& o) haefilequr __ b) Googur eda c) of mikill?

EE 5) eda o) Guak.

VALE th segJe ua framefd landbduadar 3 Taleadt?

Tolurdu ad madal aaenntnge nSéet Soadustactid 1) metrl

b) soms __ada ©) mtent ___ virdiog

a canur stoct €

u uf atusdadir ekki bakap, beldurdu ad th vasrir a) verr _
B oens
\

N
=

©) betur __ settur fidrhagslega en th ert adt

Fhasucis et 4t Nasita Sosbagt 5 5 _ 65 Wat o3 Brere _

vegua (akki)?

‘Mokkur atridi vardandl biskapien 1980:
T ad gioka hversu wiry cona kaypeirdu [fyera af o) todurdasct _
)

S S S




% 10 - 20
. ! ? \
n
s . J
0. Ereraig skipeiat thatts kjaratidur & Wipealnginal ) kfE
S . ) klodur ©) geldnayes I
¥ ) anaso !
AL, Hvert eru bisafurdic seldar? a) wjolk b) cautgripekioe
© kindaxsic ) senad
x s i ’
g 2. Viswkrateur § witou G
frar Casteingt?) | Mt fes | Aldur s
— -
© o
I i W
J x .
¢ 43, Evad viltu segle um thi linatycirgreidslu sen th dee vol &1
Y e A, Kaypeirdy ads saldir bay 4 efdasta dri? o) Nei __ B) A _ " bl
(k) . .
45, Belldacbritedteksur Watas 1980: a) mioas en Su__ b) S-l0w _
. O l0-l3a__ @) 1520m __ “e) 2025 £) 25-30m _ > i
03035 ) 30w __ 1) d0dSe d
'
. Aiealfour .
'
.
1
7 o J o
. » . Lo~ .




se, dited January 29, 1960, announcing a policy of
n, the reclamation of boglands for commercial agricultural

A press relea
o 8sistance 1
purposes. g




Statlar asstatancy  now bel
clesrtog of wineral sotls vill be
raclamation for comercial agriculture
o ¥.J. Keough, Miatatar of Moes aad

1e pa
according to the

the approval of the
¢ wioeral soil becoses

the womssc 4 farser who obeals
the cleariag of aa acreage

1{3ibla for o Lind cleating bonss of $175.00 pat acre

reclata
acre.

bogland

La proposad to mike a boous available to farmars who vish to
ol s sgricultucal uae ac che saxima ace of $125.00 par

s of experinencal wo
feed T e tetiovios

The Mintster explatoed thac four ye
Feclamacion at Colinec has  res

conclustonsi-

L

The average type of bogland fn Newfouodland can be economically
Feclained for agricultural use

2. Sattsfactory crops of hay, pescure and 've
produced.
3 Sheap and cactle can be succassfully pascured oa the racluised
boglaad.
T expertameal vork at Colinet bas also comuleed =
[ the developaeat u! aa effictenc asd .umc.x uate of
efutpment for draisage, tillage sd ‘other
(1) In the traising of 4 uatt of parscael in the tachaigues of
bogland reclamation asd cropplag practice
that the Departmeat of Agriculture of
Canada bar ch statton ac Coliast for

loag-cara expariser

blished an exceast:
work.

T cpimiual weck 1n bosleed suclomcing, carcisd oo oz
ue of the racomsendations of our Royal Comaiss

The preliataary favestigacions have cow bean conclude

bogland Tesestch programss has aroused considersble
focpars and farser groups in bogland reclemation for

Lacge axeas of suttable

e toglasd

ariLable for reciimation is eviousdiand, sad siach thare Lo dn urgent

and_econoute productto
tatance 1
Purposes wes dastr

fars mpenston ©o mistein sodern exuipeent ded mry etficient
+ Txacutive Covernmmas a1t thut 3 policr o
e Teclinacion of boplands for comarcial et




0 « ¥
13

Cansaguaatly che Execative Covernaeat decided racently upon the

folloving lise of policy o a crial basis. Kodifications will be

from tine to cias as they appest desirables=

B0 Ton Dapecens of Kown s Busscces 1s shcbrtont 12 s

% e scceptable farser or farmer growp to

Teclat ¢ boglesd for commercial agricultural us

2. Such reclatmed boglands vill becoss the' subject of losg-tars ©

o condieional leas ¢

3. The total valus of Departmsmtal ssstscance (n Sogland recleme
ton vill be linited to $6,000 to cae farmer. %

& total valus of rn.m-.mx sasiecence @ ous farmer ia sy

. oBe yesr vill be limtted to $2 |

¢ 5. dns

snce 4t the saxima race of $125.00 aa acre vill be mde |

lable for bogland raclamation as s the case in the clear- |

u:; of dlnaral soll, bt in tha ctse of taclalaed boglands this *

hase ind use of grass sesis, far
nd

- er
. ha iaieted appitcetion of posramtiimes es

50| Usctl euch vime an custon equipesnt opearatars are prapared
l i i satacatn. the mecessery machines wd rtach
voulabrercandboqprrmat g agph o <
P Tha Daperimant vill wuch machisery vhich will be
B charged to sach project 4t cost a Fespect of services Tendar
N

. 7. iDratasge of large bogland aress vill be usdertakas as & Depart-
mantal project and charged at coft to comercisl farmars vhar
& s found sacassacy io drads such lecge sreas o pravide for
che orderly developas

of commarcial boglend (ares.




Appendix D

d

An agreement between prospective bogland farmers and the Newfoundland
« of Mines and



10 - 25

farwer (herefoafter called “the Farmer’) of the one
N__ﬁrz the Deputy Minister of Rasources for the Proviace of Newfound~
land ToF and ou behalf of the Depertas: and Lesources (he:

at the Departaant™) of the othar perti

e Crova for commar—
.ol b b Ao e gt s

AUD VGERLIS che Depastasat sgseas mbfect o the cerse sad con

of this Agraemast to aichar a part or the whole of the
of boglaad beraioafter described fa accordance wizh the policy of
reaeat of Miaes s0d for the reclasation of bogland for
Commarcial facaing purposet on the waderatasdiog thar the Fermsc will
apply for and raceive & Crowa € the satd ares of bogland;

dteto
ary

sou THIS AGurmENT wiTRSsETY

e Deparcmenc will reclate vithia a pariod of three years

T st sooa usprac hereatter tn

Cotiance with the policy of che Duparraeat of Kis outces for

the reclasation of Soglands for cmeretal faraiag porposes A ares of
Dogliad situsre aod belag locaced 1 follove, that 1o fo says

Bounded o the North byt ’
Bouaded oa the South by: 3
Bounded oa the East byt - A .

* Sounded oa the Vest by 3

drave o

rier ageecs to spply foc & lases from che Crown for.
sy oty et e b b

15 titseridacies te eedge it lavsa for oulycare st
subject to such mnmo.- a8 may be'presceibed ta

Tarmer s o cetmbucs Departaeat for any ex-
e incurred by the Departaent fn reclat bareinbafore
Geecrived in wee One hundred nd tweaty-five dollars (5125.00) sa

s Mtvameat shall be Visdisg o aad shall
P B oyt s




. . . .
. . . ) ' 5
10- 26 :
R &
. e WEREOY the parties harato have bavesato chats bacds
. . . and seals subserd Sat the day snd year ficet bafore vrictes >

SIGNED SEALED AND DELIVERED

By “the Zarmer 1n the preséace of: : '
Tacaar
N Witaess . N
/ stam o 0 smsmn . * S I
by the Depucy Min: of Resource - 1 . .
\ . v Tae tae Proviusn st evtassatans So¢ . =
and oa bahalf ul the n-pm.-: of s v
Woas and Rewou the presance - )
: P — - .
oy Dapucy Miatacer of Masources
f ¥itness S




Appendix E

Results of farmers' interviews carried out in Newfoundland 1981.

Two groups of farmers were interviewed in Newfoundland; farmers
who have had boglands reclaimed, and a randam sample of cattle, sheep
and hay-selling farmers. The purpose of interviewing the former group
was to examine their experiences in bogland farming, and particularly
the reasons that led to the eventual abandomment of most of the pro-
jects. On the other hand, the reason for interviewing the randam sample
was to ascertain what perceptions the typical grassland farmer in New-
. foundland has of boglands as an agricultural resource, but the idedtifi-
“cation of these may be critical 1f a future pramotion of this resource
among the farmers will be pursued,

ere were eleven bogland farmers interviewed, and they were
ldenuﬁed from files of the Agriculture Branch of vthe ‘Newfoundland De-
partment’ of Rural, Agricultural and Northern Development, and its prede-
cessors, the Newfoundland Department of Forestry and Agriculture'and be-
fore that the Agriculture Division of the Newfoundland Department of
‘Mings, Agriculture and Resources, and still earlier the Newfoundland De-
partment of Mines and Resources. The random sample of farmers was iden-
tified from the annual farm Survey of the Newfoundland Agriculture
Branch and the farm population fram which the sample was drawn consisted
of all farmers in the province, having annual sales of $2,000 or P
and, having five or more dairy or beef cows, five or more sheep,
selling hay in excess of ten tons fn 1980. The. sample was st.rauﬁed
according to type of famm, ‘and it also turned out to représent propor-
tionally the regional.distribution of farms. There were exactly 200
farms in the population, a 15 per cent sample was drawn, i.e. 30 famms,
and 22 Of the 30 fafmers were interviewed, as eight famers were ot at
hame when the interviewing took place. Instead, six alternative farmers
" Jere intervieved, in most cases on similar nearby fams.

The small mmber of famms in each sample stratum means that’
statistical inferences can rarely be made about the different population
. strata. In order to facilitate some statistical testing, however, the
four types of farms were grouped to famm two kinds of farms, dairy farms
and other fams. This grouping of data is not, entirely arbitrary, the
dairy operations normally -represent the sole octupation of the farmer :
whereas, other types of grassland faming are more of a part-time nature,
either along with non-famm activities, or with other kinds of farming,
. particularly vegetable farming which involves hay production as a part
of a crop rotation. . If a particular sub-type of other farms gives a
markedly different response fram the other two sub-types, this will be
noted in the following analysis of the interviews. The responses fram
the random sample farmers-are also tabulated according to regional dis-
tribution, ‘and- information on the bogland farmers, who are still farm-
ing, is also included for camparison. %y ;

4 s Table A gives some information, on the - farmers, their back-
ground, and their famming operations. The farmers are typically in
their late forties and have been farming for over twenty years. 'hey
own the farm themselves, most of them were raised on farms, but about
half of them took the farm over frag their parents. It should be noted




. .

§

#

n
128 s men poe

Random Sample 28 41450 21 28 26 25 13 20 20 7497 32 17 16"

Dairy farmers 8 41 22 8 7 6 4 i ) 87 i053 72 24 20 68400

Other farmers 20 41 20 20719 19 9 13 63 275 20 ‘14 14 15800

Eastern farmers 14 47 41-50° 22" 14 12 13 8 10 8° 717577 28 14 13 39400 s

West./Centr. farmers 14 46  41-50 19 14 14 12 ' 5 10 12 =71 417 36 19 18 18300 &
= c ; - = .8

Bogland farmers . 6 49 41-50 29 6 5 5 2! 5 1 75 550 20 14 18 18600

*+*Significant difference at 0.0l level of confidence.

1 Cattle two years or older equals 20 sheep-equivalent
stem used in Iceland). .

Source: Field research 1981.

wnits, m‘m\:gu- 10 sheep-equivalents wnits (based cn the sy-

Unpublished data fram 1980 annual famm survey, Newfoundland Agriculture Branch. R

. . Pl
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here that in a mumber of cases this referred to sisistence faming
vhich the present farmers have since expanded into a semi-cammercial or
a ful ly commercial venture. About two thirds of the farmers are members
of same farming organization ad in this respect the dairy farmers have
a considerably higher membership rate than the other fammers, it that
difference is not statistically significant. Beef producers have a par—
ticularly low menbership rate, one reason being that there is o beef
producers association (similar to the Sheep Breeding Associations), and
practically all the locally produced beef is sold directly to the con-
smer, i.e. the so-called freezer trade. The only statistically signi-
ficant difference in Table A is in fact in regard to the marketing
system. ALl the dairy producers sell their proudct on an organized
basis which in part relates tohealth regulations onmilk production and
processing, while beef and sheep produwcers sell their products on an in-
dividual basis and usually without formal inspection or grading, but
legislation is currently in preparation to enforce official inapection
and grading of these products. ALl the renaining oolums in Table A re—
flect the bigger scale of the dairy farms in camparison to the other
grasslanl farms, and in fact the difference is even greater than the
table indicates as large scale vegetable production on the hay-selling
fams increases the averages for the other farms category.  Thus,’
average annual ‘gross sles of the seven sheep fams amnt to only
$500. -

Table B contains information on the farmer responses to mny of
the qquestions regarding boglands. One half of the random saple fammers
have used boglinds, most Of them on the regional mastures, but only
about 14 per cent are presently using boglands, reflecting considerable
dissatisfaction with the bogland pstures, particularly by the sheep
.famers. Of the six bogland famers interviewd who had given up using
boglards four cited lewing farming as the reason for giving wp the
bogs, one referred to mchinery problens, and another could not get the
ditches cleaned, Of the ‘ten bogland farmers interviewed six hal seen
reclaimed bogs before they applied it most of these claimed that. that’
in itself was not very important in deciding to apply. _The mjority of
the famers that applied to'have boglands drained they did s
because it was the only altemative for expansion at the time but only
“two mentioned in this respect the inherent alvantages of boglands over
much of the mineral soil in the province, . e.g. levelness and absence of

stones. When the other randon sample farmers were asked vhy they had

net applied to have boglands reclaimed six famers gave no bog available
as a reason, six (five of them on the West ‘Coast) said that enough
nineral s0il was ayailable and thus indicating indirecty ' their
preference for mineral soil, two argued that bogs were poor for psture
and hay, two mentioned machinery problems, and nine gave no specific
reason. There vere generally similar responses to the question on the
reason for the lack of success of the reclamation for the reluctance of:.

farmers to use boglands, but. the absence of an active bogland policy has

undoubtedly been a factor in recent years.

When it comes to specific cogarative questions as to v the
boglands stand up to minoral mil tho overwhelming mijority of the farm-
ors declined to cament aa they had ot had any practical aperiece of
using boglands'on their farms {stically this trend is signi
for all six such comparative qestions at tho 0,001 lovel of confldence

»
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Overall the farmers have more definite opinions on some aspects of bog-
land farming than others; there is a feeling that the bogs need more
fertilizer, are worse for grazing, and, particularly, that they need
speical type of machinery. Slightly more than half of the randan sample
farmers feel that bogland reclamation should be encouraged.

‘The questlons asked of the bogland farmers s'peciﬂnally yielded

mixed responses. ' For instance, three farmers said they would prefer

le ancther three said they would prefer the boglands

Table C wada an overview of the famers' feelings towards
govermental assistance, and farming as an occupation. About half of
them feel that governmental assistance and -availability of credit is
adequate, but there is a feeling that society in general considers fam-
ing as an inferior occupation. Most fammers, however, have no intention
of giving wp farming, and indicate that they are faming because they
like it. Fimally, it is worth noting that scme 63 per cent of the "dairy
farmers think they would be worse off financially if they were rot fam-
ing, but only 15 per cent of other farmers feel that way. Admittedly,
the number of dairy farmers in the sample is too smll to allow for
statistical inference to be drawn, but the figuwres do support the oon-
clusion reached in section 4.5 of this thesis that cnly dairy farming
appears to be an ewncmically visble grssland industry in NewEound-
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