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INTRODUCT ION
The dbjecfiveé of.éoii.sufvéjé.agéboth.fuﬁdamenjéi and_applied. The
bfuﬁdéméntél'gbjective i; basicaiiy o eipéﬁaﬁour knowlgaée of the
 é£§i£bhmén£. This'may héve.no_iﬁmediafe practical béﬁefit. The major
applied objective is the imbroveﬁént’df égricﬁlture. We make the
assumption ﬁhaf'experienée with élpéffiédlaf kina ofisoil'insdhe piacé
" ‘can be applied to that partiéular kind of soil wherevéf.if.existé if”

consideration is taKen of any climatic difference.

The natural soil classification provides the ground-work for any
practical classification.devised to meet some practical objective. The
soil survey.through the sygfeﬁ of ciassificétioﬁ édopted>seeks essentially
to isolate the disdrdered aspects of land into orderedMSpatial;frameworks.
We map. the soils of a region to enable us to make more precise statements
- about. the mapped. subdivisions than we can make about the region as a whole.

The objective .is to categorise: the region ig@o_grea§ Qﬁﬂapproximatéiy
§}§§£§§;}§Q§;g§g;pgjgnjial.. The landscape is resolved ifto a number of
units each defined as accurately as thé knowledge available allows and as
precisely as the mapping scale allows. Sometimes it is not the defined-
units. .which are mapped but groups of them i.e. soil associations in generail
reconnaissance mapping. However, in our systéematic approach to the
mapping of the soils of the country on a county basis the defined units
which are soil series are mappgd. These, are morphologically rélatively a
“uniform and as will_beﬂillustréted in. this. paper, they provide a valuable---
pathway for extension of knowiédge on soil prqdugtivityiﬂi'“
:ﬁbur basic programme Ofblgnd resoﬁrcg appraisal hé%.quiatéd a?:th;g§;?

lé;éis of organization:

(1) Detailed studies of experiméntal stations éﬁd"élso extension experimental
 sites (1:2,500). ! | | |

(2)" Detailed reconnaissance studies of counties (1:126,720)
'(3)” A éombinafibﬁ of detailed fecpnnaissance and general reconnaissance
. to arrive af”é national bicfuré (General.Soil Map of Ireland 1969)

(1:575,000).



-2 -

The major emphasis in our soil survey programme is @irected to
1.detéiiéakrécgﬁhaisséncédﬁéépiné‘on a céqnty bésisf: Soiixmaﬁpigg-?s_carried
out on ﬁégsjof 1?10,566 ;éaléwwhi;h are'reduced fé 12{é6;720 for_pﬁbiiéation.
Theimaiql?g;pose of this presentation is_to sumnarize some of the
resgaréﬁ_f;nqings on.soil suitability in Ireland. The:findings_are‘based
maiﬁi&.onlﬁhéwrgégltgrof_research carrie@zgpﬁ.ipvthg_soil survey department

as part of the national programme of land evaluation.

| QUALITATIVE APPROACE TO SOIL SUITABILITY ASSESSMENT

.Tillage‘and grassland.
This is.essentially a classification of soils according to the potential
_ use or uses to which they are most: adaptable, It is based principally‘dn
the significance of the more permanent characteristics of the $o0il and is
largely qualitative in nature. . Although ‘the permanent characteristics ™
of the soil provide the basis for the classification, envirommental factors
such -as elevation aspect cnd local climate are also. counsidered.
~ The approach adopted can be best illustréféd'by-giving an example;f'

from a recent-soil_survey.publication‘(1);h

Table 1¢ Suitability classification of soils of County Clare

Suitability Class Cee Sub Class . Percent of
. 5 - e total area
Tillage* Grassland®™* = =  Type of Limitation : :
a No serious limitations _— R 2.44
.f o A b Occasionzl steep slopes ' ) 10.91
¢ Light texture ... = L e 3T
4 Shallow soil over calcareous till - 3.63
2 A e f.newhat shallow soil over bedrock:» Lt 0.08

f VWeak structure 6.09




Table 1 contd.

Suitability Class

Sub Class

Tillage® Grassland*¥

' Type of Limitation

Percent of
tctal area

3 A g ‘Veak structure, moterate drainage 0.52
h Shallow soil over bedrock, liable 0.17
to drought
. Some steep slopes, weak structure
B A & X H . 2 O._
3 J 1low base status o
k Moderate drainage, weak structure, 0.94
severe wind exposure _
. . i
3 c o ?oor drainage, weak structure, 5.47
heavy texture
n Yeak strﬁcture; liable to floods 0,07
A . . .
Weak structure, heavy texture,
o . S 1:89
- poor drainage
"p Poor drainage, weak structure 23.70
4 D '
q Very light texture 0.09
5 B r lMany boulders 1.82
s Heavy texture, weak structure, o5
liable to floods ‘ o
x HMany houlders, weak structure, 0.17
some steep slomes, low base status :
u Weak sw';ruc‘T,ure.7 high altitudes, 0.23
some steep slopes
w Very shallow soil over bedrcck, 9.66
7 liable ¢ drought o
< Alkalinity, trace element prob- 0.16
7 lems, light texture ' ‘
Weak structure, some steep slopes, '
¥y . ! 0.36
- low base status, peaty surface
6665 - -- - -
1Variable v 9.37
Unclassified -(Mostly
* Tillage 1 =Very Good 2 = Good 3 = Moderate 4 = Poor 5 = Very Poor
** Grassland A = Very Good B = Good C = loderate D = Poor E = Very Poor

1 . o .
Areas described as variable are soil ccmplexes.

poor suitability for tillaze or grassland in County Clare.

They are generally of
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-d--number-of ~soil series 1§ included in each suitability class. . Although
there may be-diversity im the type of limitation applicable Lo soils
_within any suitability class, nevertheless, the s0ils iX any one class

have sufficient important characteristics in common in their use potential

to werrant their inclusion in the same class. The type oi limitation

is gpecified at sub-class level and the geographic . .distribution of the

sub-classes is shovmn con the scil suitability mep.

:

the classification only the ncrmal or dominant phase

"In drar

of the soil series is considered..  For instance, .some of-the -series may:
contain small inclusions of soils that are too shallow or too rocky or
that Gecur on slopes too steep for successful cultivation or management.

Consideration is not given To thHese exceptions. In any systenm of

clasgification involving multiple variables,. it .is not possible to fully

accommodate all exceptions without impairing the purpose of the class-

ification. Impiicit in the classification is.that the degree of

limitation becomes more proncunced as one projresses dowvn the scale of
sUitability classes. In addition, there is an implied quantitative

hierarchial order in the grassland suitability classes intuitively-derived

from productivity information from benchmark experinental sites.

QUANTITATIVE APPROACH TO SOIL SUTTABILITY .ASSESSUENT

Wheatf&}g;@utlgqil series relationshiﬁs
A study was carried out in Wéxfordf(Z)liﬁtoithe potential use of
the series takonomic unit of thé?sdii_cléséificatién’scheme as an aid
to“t%éwug§grsﬁg?§ipg;qf_hheéﬁ'Yieldfiistributioh.and.quality.differenees;ih
.wtﬁourmcontras$ing-soil'seriesg“ClonrOChe;'Screen; Rathaﬁgah éhd;fi“
Hacamore vwere selected for study during 1964~"68. Brief:details of . ...

these scils are given in Table 2.
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Table 2: Details of soils selected Tor study

Series . Texture. © Drainnge | " Classification
Clonroche Loéﬁ | " Well ' Brovm Tarth (Entio Dystrochrept)
Screen Coarse sand ILxcessively Brown Podzolic (Entic Normorthbd)

well
Rathaigén Loan Poor | Gléy (Ortﬁic Frogaqualf)
Macanore Smﬂydmy ?@f Ghj(@ﬁMpAﬂmmmH)
loam - . : S .

Clonroche Series veg subdivideld intc a southern area
(Clonroche A) and a northern.area-(Clonroche B). The surface horizon is
about 20 cms deeper-in Clourcche A than in Clonroche B ané whereas
Clonroche B soils are_stony-below 25 cms, the deeper Clonrcche A soils
do not become ctony.. until below 50 cmz,  These subdivisions would be -
separate taxonomic units in detailed mapping but such differences were not

defined in the detailed reconnaissance survey (3).

Ten farms under a gocd level of management were. selected on each soil
series., Yields from the variety Atle were studied from 1964 to 1966.

In 1967 the variety Quern vas introduced cn a large scale and 1t was

necessary to study yields Trom this variety in 1967 =dd 1268. -Harvestings
were made at 10 random points in each field and yields calculated. The

yield resulits are summarized in Table 3.

Table 3- Grain yields over 21l years from each soil series (tonne/ha)

Soil series 1964 1965 19686 T1967 . 1988 Hean g¥3
Clonmroche A = 3.35  3.57 3.85  4.61  5.32 .16 20,2
Clonroche B 2.99  2.78  #4.16 4.9 7 5.81°  4.13  30.4
Sereen 2,68  2.80 = 3.62 4.66 5.48 3.84 ©  31.3
Rathangan 2.36 2,797 3.28  4.23 4,86 2,50 33.0
Macamore  © 2.23 © 2,90  3.10 5.16 5.68 3,81 39.7
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Over the S-year period the mean yields from Clonroche A and 3 were

similar, In 1964, 1965 and 1966 Cloaroche 4 soils gzave higher (p< 0.01)
yields than d natn ngan and Macamore scils, — In 1967, however, with .the

introduction of tqe 7‘“1euy Qaefp *’e ylelu pa oern changed and Macamore

soils hada the highest yields.. The yields oun Rathangan soils were

consistently lov.

The substantially Jl”hef yields from Quern on all soils in 1967-68
contrast markedly with the 1964-66 yields from Atle. In 1967, there were

no significant differences in yields between series and in 1968, Clonroche

B and Hacamore soils gave higher yields (pg< 0.C1) than did Rathangan,

Weather, rotation effects and vheat variety were complicatingz variables
in assessing the soil féctor.'; Tae COOLLlPlEﬂt of Vleld va rlatlon vas
Tover for ulouroclo A than for the othef'soilsy indice®ting that yields
from these soils were least sensitive to anmual weather Fluctuations.
Under similar viecther conditions the s{udy showed that Clonroche and
Screen soils vere cultivated and sowm eaflier'thah the inmpeded Rathangan
and Hacamore soils and the former soils required less'ouifivatioh for seed

bed preparation.

Wheat quality enalyses showed that falling numbers and flcur cclour
figures were better on the free-draining soils. The study indicated that

the soil mep permitted a more precise prediction of productivity than

was previously possible.

lialting barlev - soil factor relationships

Investizations are under way in the soil survey department intc the

DOSSloTc effects of §011 Tyne on yield and.qgaliﬁy_of nelting barley.

ihe purnose of taese 1avest1fat1Jn~ is to ascertain factors which night

7Y nelp to improve the oualltJ and. ylclds of the crop. Preliminary gtudies

based on questionnaires wiich were carried out by An Foras Taluntais’'in

“Go- ~operation with the Malsters and Advisory Officers, showed conclusively:

that the most important factor affecting guality, principally grain
nitrogen, was the number of years that barley was grovm after grass

-(minimumu3/4-years),~-~v' Cee e e
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As the questionnaire survey progressed,; an examination of the soil

7

P . : a e ; N oS 5
factors (scil type, sclum denth, texture ete.) was also carried out to

0

vossible effects on yield and quality. This siudy is

Tindinss are discussed here.

The Tollowing three scils were sslected for study:

R = loderately shallew; well to moderately vell drained, medium to
ﬂbavy loam increasing o clay loam in the B horigorng -weal structure;

-

free carbonates can ve present Throushout the profile; derived from

peniferous Limcatone “la01al ll (Ruvtlc A1fic Eutroc nrept)o

Tg = Shalloy; well and excessively vell dfa;aea, Llrhb to medium
(=]
gravelly loams; sligat textural incresse in oa0501l free carbsnates
often present tahroughout the pxrofile; derived frem Carboniferous

Linesbtone mcrainic sands and grovels (Rendollic Eutrochr,pt),

T. = ©Shallow to mocerately shallow, medium textured component of T

ct

2
Some results of the study are shewn in Table 4. Yields are based
on sample harvestings from fieldswith standardized rotations (4/5 years

after grass)o

Table 4: Tialting berley y*?l” and qu;lit} in relation to soll tywe

Soil Yield - N ' 1000 Corn ¥t Headed

2 L 3 i s o
(xz/ha) (%) - - (g) Tillers/m

O

1972 1973 1972 1973 1972 1973 1972 1973

R 4013 3368 157 1.55 46,1 45.5 514 433

7, 3467 3224 1.48  1.57  44.%5  45.0 504 449
T C37T11 3158 1,42 1.56  40.6  44.7 481 157
b’ .

In 1972 there vere significont differences for grain aitrogen and
1000 corn weight between Tg and R soils, No differences viere significant
in 1973, The interaction of soil and climate can partly explain the

differing results beltween yeors.

T soils have lower Avsilable Vater Conacities (A.W.C.) than R soils.
The deficit between rainfall and evanotransniraticn gave an accumulated

1 -

scil moisture deficit grenter than AVW.C. for T _ soils from middle of

k3

-
(=]
July and from middle of August for R soils in 1972, The gsreater A.%.C.
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Table 5: Tumber of suzar-beet loading areas in each soil association with
average yields os indicated X (avéragg 1966—1968)
Soil association yield category (t/ha)

Soil Princinal soil in the £32.7 32.7=35.2 35.2=37.7 37.7-40.2 40,2-42.7
assoc. Mo, asscciasion

N

7 Acid Brovm Darths - - - 5 3
(Dystro repts )
0 Brovm Podzolics - - 3 S 4
(ormorthods )
38 Acid Brown Lartihs - - 7 4 ’
(Dystrochrepts)
23 Shallow Browvm Zarths - 2 A 2 -
(Eutrochrepts) '
24 Grey Brown Pcdzolics 2 8 11 5 -
(Hanludul?s)
21 Grey Brovm Podzolics - - K 1 2
(ﬂapladalﬁ Tutrochrept)
20,22 Grey Brovm Podzolics 5 5 ~ - -
(Eutrochrept—Glossudalf)
13 Gleys 6 - - - -

(Umbraquepts)

Fig. 1 shows the geographic distribution of yields in the country and
zble 6 lists a number of climatic parameters which are cousidered

representative of the yield zones.

The most oubtetanding feature of Fig. 1 1s the decrease in yields
which occur with latitude increase, also a tendancy for yields to decrease

with decreasing maritime influence.

The three highest yielding areas (average A40,2~-42.7 t/ha) occur on
tThe scuthern coast. These areas have high sugar-beet densities and are
characterised by well serated, friable soils of adequate depth and of
high suitzbility for tillaze farming (Soils 7, 9 and 21) In general,
the entire southern region of Ireland is high yielding (average 37.7-40.2
t/ha) and is characterised by soils (Soils 8 and 9) with similar preperties

to those cutlined above.

The low yielding area: “on the vesteorn seaboard v41ch avers ea<<92 7

t/ha srovis few suzar-beet crops. In this 2rea the crop is cultivated on
Brief descrintive detonils of ihe soils of Ireland are siven in the
appendix uob ther vith & map shoiny their dlsvtribution.



Yield (mtons/ha.)

] 427-402

[ 402-377

EX] 377-352

(UM 352-327
<327

H Sugar beet absent

¢ Loading Area

8 @ Sugar Factory

Fig.1: Geographic distribution of sugar beet yields in Ireland
(average 1966-68)
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Class 4 tillage soils (Table 1). The lov yieldingz rejions in the north

midlands and to a lesser extent in the north-west also have few sugar-

veet crops. . The soils in these areas gensrally correspond with

.Suitéﬁiliiy,Class 3“(Table'1). '"Sugafibééﬁ'cultivated.on Carvoniferous
" Timéstone derived soils éC; é{land 24;”iﬁ”the hiaiand zone yigld similarly.
These soils are generally Clanses 1 and 2 for tillage.

The averaze vield in the extensive south central and eéétern area
of thé'céﬁn%ry vas 35.2-37.7 t/ha. The‘sOils ih the gsowth céntfal érea
are generally similar to thcse in the Ifidlands. The s0ils in the eaétéfn
area havems;milar properties to those yielding 37.7-40.2 t/ha in the

southern region but tend te Le shallowver.

The low-yielding =zone (32.7-35.2 t/ha ) in south central Ireland has
impeded so0ils. The area is higher than 12C m O.D. The high gielding

zone (37.7-40.2 t/ha) in the sane general area is mainly on scil 20. .

These soils are well-drained, friabie, grovelly, sondy loans of high base

gtatus. This area, which lies sgenerally less thon 65 m G.D. is one of the
mest intensively culitivated in the country (Class 1).

The relovively high yielding zone (35,2—40,2 t/ha) cn the western

lerately structured

o

geaboard is mainly Scil 23, wmich is well serated and mo

writh 2 hizh base status. The eastern extrenity of this soil corresponds

with the demarcation line vith the Iiidlond (32.7-35.2 t/ha) zone which

comnrises predoiinantly Grey Brovm Podzolics. The high yielding area

(37.7—40.2 t/ha) on the scuth western seaboard has a modified version of

Southern coastal areas are about 1 month ahead of inland areas in.
accumulated grovth potential b+ the end of April and over the March—

Septeﬁber weriod (Table 6) have adout a 10% deantage in growth potential
over the lover yielding Hidldnd areas. The friéble, well{gerét?d_soils

and higﬁer spring tempéréfurés unaoubﬁedly Tavour early sowiﬁg‘aﬂd_rapid

gro w"c}:l )

More radiation in the gouthern areas mezis greater potentizl growth.

oL o

Suzor-beed plants 1n southern areas reach a fTull leaf cancpy quicker than

o)
]
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Table 6: ~ Climatic parameters of major yield zones

yield zone (4/ha) -

Climatic paraneter

% 32,7 32.7-35.2 35.2-37.7 37.7-40,2 40,2-42.7
Aecumulated degreé days above 40°TF 430 480 - - 526;570
(Peb.~Apr. ) o
Accummulated degree days above 40°F 2625 2730 - - 20900-2945
(Mare—Sept,) '
Lican daily global sclar radiat- 430-440 440-460 450-500 450-500 490-520
ion (ecals/cn”) (June) ' ' '
iman daily global solar radiat- 370-3G0  380-400 400-4£20 410-430 420-450
ion {cals/cn”) (June-iugz.)
sroving season rainfall — 470-600 440-500  440-500  440-600  440-560
(Mar.—Sept,)
lmen date of last spring frost Hay 15 Hay 1- Avpr. 1- llar. 15~ Ikr. 1-
lay 15 Tiay 15 Lay 1 Har. 15

in northern areas, and have a relotively larzer leaf area index

when radiation is maximal, In the northern areas, plants

maximum leaf area index

vhich limits dry matter production.

Sugar-beet yield -~

soil series relotionship
A commarison vig

1964-1965 on Clonroche, Screen and Rathanion series (previously

described) and Broadvay series

reach

in June,

Later and therefore, the growth votential is less

mace of suzar-beet yilelds in County Wexford in

(well drained, Grey Brovm Podzoliic of

sandy loam texture; liollic Typudalf). As outlined earlier for the
vheat study, Clonrcche series was subdivided into A and B.  Yields were

v 10 wrell mancged farms on ench solil series.

The results of

this study have been published (6) and are swanarized here. (Table 7)
There were signiTicant root yield and sugar contvent differences

—t'l

between a

and Clonroche & solls was particularly notable.

o

hetween Clonroche A and 3 solls was alsc notable.

number of series and/superior performance record of Broadway

The yield differential
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Table T» Sugar yields (tonne,/he ) by 501l series 1964-1965

o 1964 i 1955 _

Soid Series tean
Sugar . . bdugar Sugsr Suger sugar yield
vield  percent yield  percent

Broadvay 8.28 18.0 5.03 16.4 . . B.16.

| A 7.00  17.4 7.08  16.4. 7.04

Clonroche '

B 5.15 16,2 5.30  15.9 5,23
Screen 5.60  16.2 . 5.62 16,0 5.61
Rethangan 4.84  16.9 C5.55  15.8 5,20 4

™

A
[

In 1964 most of

-

ie crops on Broadvay series were sown before the
second veel in April. Sowing was on average 5 days later on Clonroche
A soils, 1C days later on Cloaroche B and Screen and 28 days later on

lathangan. Sowin

or

dates were approximately the same in 1865 but

because of more favourable weather conditions sowing was 20 days earlier

or Rathsngan soils.

" While the'propoftion of the yield variance éttributablé tg soil
“and élimatic factors vas not.elucidated, it was fec&éniséd that Broadway
and Clonroche A soils had a more favoufnble climatic environment than the
remeinder. The occurrernce of Broadway series in thé southéastérn
extremity of the country correspondcs with one of the three higheét
yielding zones in Ireland (Fig. 1) which were showm on_Table 6lto haye
a climatic advenitage. It was concluded from the stﬁdj“fhé£ thé7éb£i
serié§ érovided a valuable pathwey for extension of knowledge.on'sugar—
béet yields.v The étudy aiéo suggeéted that the élimatic.range of a
soil éerieé could Be significant as évideﬁced by the superior performance
record of Clonroche A compared to Clonrcche B soils.

The work of'partitionihg:the'effecfs 6f sbil and climate on yields
was later develdpéd (7,8) and some of the findings ére‘included here.
Yields were studied on Clonroche 4 and B soils over.the 1965-"169 péfiodo
Méan susar yields for the two soil regions were 7.3 and 5;97 t/ha

respectively. The corresponding mean sugar vercents were 16.5 and 16.1.
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These results agreed substantially witkd the results obtained from the
T Y My . LA =3 o
1964-1965 study (Table 7). “hen the accumulated degree days above 42°F

5

were comhared Tor the two regions, it was shown that Clonroche A region

had a.167.ad§aﬁfagé o%erlfhé.ﬂprii—DeceﬁBer ﬁériod and the éav;ﬁfage
was approximatel&«théiég&éiover the chéﬁér:ﬁércﬁ pericd. Sigce.
.neither area wasnéhégﬁ-to—réaéh the variétal constanﬁgwi;e;"the'optimum
number of degree days necessary in order that the crop would fﬁlly
mature, it vas concluded that Clonroche 4 had a 16% advantage in growth
potential atiributable to climate. By adjusting'the meagured yield
for Clenroche B scils accordingly, it was shovm that apsroximately

60% of the yield differential between the regions was attributable to
climate and 40% attributable to soil factors.  The results of this
invegtigationr illugtrate the significance of climate when examining

s0il type ~vield relationships pariicularly for crops with high varietal

constants such as sugar-beet.

IAND EVATUATION FOR GRAZING ILIVISTOCK
Production of grazipg animals is the mest important agricgltural
land~use‘enferprise in Irelgnd. 4s part of the soil survey programue,
a comprehensive study was carried oul to assess the potential of Irish
land for livestock production (9). Some resuyts of the study are

vresented here.

Approach adoptéd

Estimates of potential productivity were obtained from stocking rate
eXperiments'at the experimental stations of An Foras Taluntais and from

ary matter'output'frdm.cutting experiments on selected soils throughout

the country.

The output data necessary for evaluation were extrapolated from
these sites to analagous areas Gefined by soil and climate. The
evaluation was based on the hypothesis that land or soil classes similar

t0 those occurring on the experimental sites will respond similarly to

management technigues for aminal producticn. The method, therefore,



is based uoon the concept of Transfer by analogy.

The extrapolation of eiperiméntal'da%a to The county af large was
made possible by the publication of the Seil inn of Ireland (1:575,000)
ant as stated earlier %he units on this map consisted of associations of
Great Soil Grouss. ilore precise predicticns were possible for a number
of counties (9) vheres fhe“soil series vas the categorio level of clésé—
ification.

oo T Y 5

Pasture output - laad guality relatiznshins (lowland)

‘hile it is outside the scope of this presentation to outline the
findings obfained it is relevant to examine some of them,

Anirmal production eiperiments showed thaﬁ stockinz rates achieved
vithout reducing the perforumance of individual animals ranged from 289
0 126 - I0/100 ha. Stocking rate differences of this magnitﬁde‘coﬁld
not be attributed to differences in erperimental techiniques and, therefore?

the explanation must ve sought elsevhere.

A comparison vas made of doiry production at lloorepark, Herbertstown
and Iullinshone in relation to soill and climatic conditions. The

es at Iullinshone and Herbertstewn are located on

£
9]

experimental si

o
@)
(o]
=3
]
'_l.
0]
ot
(o]
h

Carboniferous limestone an 65 and 407 wet land respectively
vhich typify the wel compoment of Scil 24 (Geﬁeral S0il ilap of Ireland)°
4

U was artificially drained pricr to the experiments. HMoorepark

7 ol dry land.

Climatic data indicate that the growbth potential of the south (i.e.

. - . . N _ n PO -
Cork, Waterford, south Vexford aress) is greater than that of the mid-

q

lands. This is supported by measurements of pasture dry matter

———

production on many sites which indicate that 5 to 8% higher yields are ob-
taigable in the south. On free-draining scils, pasture utilisation by
amimals snouid show gimilar differences.

The production levels achieved at these staetions parallel the amount

of wet land on the site; This relotionshipy is illustrated in Pig. 2 and

is based on applications of 48 kg and 2%0 kg W/ ha with adequate phosphorus
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() and notagsium (X). Projections based on the above data show that
one can exnect to carry 212 IU on 100 ha of wet land with 230 kg ¥/ha -
and 173 TU vith 48 kg II/ha (?ig, 2). This land is referred to as Class

A wet land.

Research to date shows that the production capacity from the poorer
~ T_>\ - ~As T ~ B T . RN ol A A N . :
Class B, wet soils on carbonifercus snales and drumlin areas (Seoil 17,
Fig.,2) is 136 LJ/100 ha with low I7 application. There are no data
available on arinal responses to high o applicaticn on thege soils but

it is reasonnble to speculate that the economics of high ¥ use are

doubtful in these areas.

The abové data show that soil wetness is a major limitaticn in
livestock intensification. At the other end of the scale, soil moisture
stress 1s also a limitation but is of lesser magnitude. This is supported
by level of pasture yields from light textured soils in the country. The

light textured soils in the midlands gave 7% less pasture dry matter

oroducticn than their heavier counterparts, while the Screen sandy soils

in Wexford, which are the lightest in the country, produced 16% less than

typical free-draining soils in the south of Ireland.

With such data it was possible %o establish production targets for
eachr of the 29 land units (excluding ciimatic and basin,peat) shown on
the Irish Soil iap and thus arrive also 2t a naticnal target. These
producticn targets were grouped into nine grazing capacity classes and

their zeographic distribution showm on a grazing capacity wap.

The grazing canocity estimntes derived were of necessity averages
for the scil associations. Soil classificationTschemes‘are not
structured to give information on the climatic environment. ”Grass
or anizml oubput/he is determincd by soil and climatic conditions and the
treatment annlied. The exvnerimenuzl treaﬁments viere defined and therefore

the production from a soil is modified by the effect of climetic .
' . ' : : : It

.

environnent. 4 congiderable part of climatic variation associated
vith elbitude vas excluded since the study wes mailnly confined to land

below 150 m and therefore the climatic effects are mainly an expression

of latitude ond distance from sea.



Fig., 2: Stocking rate achleved under experimental conditions in
relation to percentage dry land. ‘
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The grazing capacity estimates derived for the soil associztions
and series (Counties Texford, Carlow, ILimerick and Clare) were mainiy a
fTunction of drainage regime with climate as an important determinant.
here was scout izforsiation available on the effect of elsvation and
slope cn carrying capacity and vliere tihese factcrs apnlied the grazing
capacity estimates were reduced ardbitrerily. Howrever, few areas occurred

above 225 m and the error due to elevation would be relatively small.

Grazing cepacity of the lowland mineral soils

The grazing capacity estimates derived for each soil association

are shown in Table 8.

Table 8: Areas (hectares) of mineral soil associaticns in Ireland and
estimates of thelr grazing capacity

48 kg IU/ha 230 kg W/ha
Soil No. freg Grazing capacity Grazing capacity
(000 ha) (L.U./100 na) (1.9./100 ha)
4 187.2 17% 212
6 64,2 207 257
6 (nill) 12.4 185 2%2
© (Screen) 11.0 190 237
7 93.2 227 284
8 (south) 249.3 207 284
8 (Worth) 217.9 217 269
8 (hill) 108.4 185 232
10 11.9 210 264
9 (Kerry) , 50.9 210 264
g 382.4 227 284
11 21.8 136 -
12 79.2 148 _
1% | 459;0 156 -
15 130.1 178 207
17 230,7 136 -~

contd. over/



Table 8 contd,

48 kg /ha 2%0 kg N/ha
Soil No. Area Grazing capacity Grazing capacity
(000 ha) (£.9./100 na) (7..U./100 hna)
18 1427 195 247
15 92,0 165 247
20 240,1 202 252
21 275.7 215 269
22 188, 203 252
23 316.3% 212 267
24 395.5 212 267
25 (Meath) 24,2 150 235
25 193.0 178 217
27 21,0 161 198
28 (Wexford) 3.2 183 027
28 26.8 173 212

Fig. % shows the grazing capacity mep.

The average grazing capacity of the three major categories of

lowland mineral soils is shovm in Table 9.

Table S: Average grazing capacity of major categeries of lowland

Grazing capacity (L.U./100 ha)

lia jor lend unit 48 kg N/ha 230 kg N/ha
Dry 217 272
Tet A 173 212
fet B 143 -

' et A = et components of the Carboniferous Limestone, Sandstone and

Ordovician Shale soils

Wet B = Tetv soils occurring on drunlins and Carboniferous 3hales
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DIFFICUIT LiYD ARTAS

The extent of difficult farming land in the country is snown in

Table 10.

Taple 10: Extent of difficult farming land in Ireland

Extent Percent of
. - . R A .
land unit (million ﬂu) country

et mineral lowlend (et B) 0.74 11.1
tountain and hill 1.47 5.1
Lowlevel peat 0.78 B

Total 2.99 | 4t .9

Vet mineral lowland (et B)

The soils zre largely heavy iupermeable surface water gleys

associated with Carboniferous shale. The land-use options consist
mainly of livestock production from grass or forestry. The problems

associated vith thisg land sie repreiented in ftheir more extreme form
in County ILeitrim. This i1s & county in north—central Ireland with a
rapidly declining popuLation, An interdisgipl;nary resource survey is
underway in An Toras Taluntais with a2 view o maldnz recommendations

o

for the improvement of the welfare of the people in this county. The

i

basic s0i1l survey has been completed (10) ana interpretive mans shoving

the productivity of defined areas for grazing (11) and foresitry (12) have
been prenred. These will play an integral role 1n the formulation of

recommendations for the future land-use of the countiy.

The productivity study showed that intensive grazing of livestock

> 235 1.U,/100 he is possible on only 6% of the land. lloderate stocking

[

ntensities ranging between 125 and 200 L.U./100 ha are possible on_60%

ct
5
[0]
o}
0]
b
L]
1=
V=
[}
o
0]
R
]

wnile A il I the land, consisting of climatic pest, is -suited
only to low intensity livestock production.

Heasurements of forestry potentiz

i
=

were made in order to compile

basic data so that The economics of forestry versus agriculture could
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be assessed. This work was carried out by the soil survey department
in conjunction with the Forestry Division, Department of Iends. In
contrast %o the poor suitability vattern for grassland, the forestry

study showed that 43,0 of the county is capable of very

o

by

igh yields
PG IR o 3o L , .
(24-26 m’/na), 28% of high yield (20-22 m”/ha) and 16% of moderate vields
o _3 5 \ 3 . . -
04—18 @ /na/,.m.Tao1es were published showing the grazing capacity of
. . 3 r
each mineral soil, ond potential forest production Yield Class (m”/ha/annum)

for ‘both mineral soils and peats.

lHountain and hill

Because. of the complexity of thre geology, ecology, climate and
SullS oL tneqe areas 1%t follows +’¢b there. is considerable varication in
their procuctivity. These zones correspond with land above 150 m 0.D.
Their soils may be diviced into five groups namely okeletal soils,
blanket peats, podzols, pealy gleys and brown podzolics.

The transforming eifects of drainage, fertilizing and seeding hﬁve
been demonstrated for some of these areas. Iﬁ the more-favourable

upland enviromments in the east and south, reclained rotavated podzols

at 300 m 0.D. have been showm to nave 750 of the oroduction potential

=)

good lowland for pastures. Yhile rotavation is _heqaute on the

shallow relatvively free draining podzols, under more extremely podzolized

deep ploughing is required. This is illustrated in ithe reclamation

N . . o A0
of Calluna-dominant easy land (5 -127 ¢

[

z10 pes) arecs 2t 120 m-200 m O.D.
in the south of Ireland. These areas (e° . Soil Assoc. 4) have also

beenn showm to have 75 é of fthe potential of loland.

The vork of the soil survey is a2 fundamental frcet in our approach
to assessing hill land rescurces. Qur soil maapin” criteria afea A
developed against a bockzround of r@ﬂLﬂx ion_possibilities and mapping
is carried out within the oonstrainfs provided by mapping scale. Avart
from soil type slope is a major criterisn in iﬁpfovemenf'eapaﬁility

) i o LN O 20 .
gnised (i) ) (ii) 6°=127 ‘and

ot
'.l
®
]
[
]
O]
K
o®
Q
@]

and three slope catego
P PNe] . } L. o . Lo o
(111) >127,  In many mountain and hill areas.slcpés represent a major

ation for asricuiture. For ingtonce it has been estimated (13)
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Py

that only 11% of the West Hayo mountain and hill zone is readily

accessible %o machinery ({12° slopes). Our objective is to develop

a loand improvement capabilitj classifié;tion ot thgse areas. which

would incorporate a qua;tifioation of the improvement potential of the

land and also the measures necessary and costs involved in reclamation.

For example the following classes could be distinguishad.

. Imorovable land of sultable slcpe which_(a) requires and (o) does
not require ploughing in the reclamation process.

2. Tand which could be improved by surfacé seeding only

3 Tend suited to rough grazing

4. Iand unsuited to agriculture

Tovilevel peat

Two main types of peat (i} blanket and (ii) basin or raised bog

occur in the country. They are characiterised by excentionally high

moisture contents, low hydraulic conductivity, low porcsity, low shear
strength and very few air-filled pores. Drainage is the main fechnical
problem in peat development. Blanket peats occur mainly in western

Ireland (mean annqual rainfell 1250-1500 mm) while basin peats occur

mainly in the nidlands (850 mm reinfall).

The agricultural techmical possibilities on these peats ore being
researched by an Foras Toluntais and considerable quantitative information
is available on their reclamation possibilities for animal production

N R a e = .
(olanket reats, and for both tillaze and anima

—
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The mapping criteria Tor the peat areas are develcoved against the back-
ground of the use possibilities as determined ot the researcL station.
For instance in the basia veat areas, the following categories are
recogniseds

(i) Virgin bog

reclaimed

[ = N i -
ii Cutover bog . e 4
(11) S ~ not reclaimed

- reclaimed

iii) Fen peat .
( ) P nct reclsimed

.

Research shows that pasture yields on the-reclaimed cubtover basin peats

.

compere favourably with those cobtainable from good mineral soils.



COUCIUDING COIBENTS

It is hoped that this orenentation vill help to illustrate the
retnodology involved in the evaluation of land for rurocl nurposes in

Ireland. OQur apvrozch is multidisciplinery with the soil surveyor taking

the dnitiative. A sequenoe.of steps is invelved: basic soil survey,
quaiitative soil sgitabiliﬁy classificotion based on soil limitations and
envirommental factors and study of crop yields and quality vith a view

to a quéﬁtitative classificat;on, The central enphasis in the research
programme oI An Foras Taluntais has been on livestock production from
pastures and consequentiy from a lénd evaluation viewpoint more DIrOogress

has been made in this direction than for arable crops.

Most current land classification systems are baged unon the concept

e

of transfer by analogy. The basic multistiribute soil classification
system (i.e. the series taxonomic unit in Ireland) has.beeﬁ guestioned
by some workers from the fiewpoint of utility for crop performance
prediction, However,; our experience has shomm it to serve a useful
function for both tillage and grassland assessment. For grassland_this
may.be due to the sisnificant relationshin in Ireland between pasture
production and utilization and soil drainase regime. In addition the
Irish experience éemonstrates that the higher categories of classification
i.e. associations have an importaﬁt notential use in evaluating regional
soil resources vhich is particularly signifiéént vinere detailed soil
surveys and taxa ©of the lower soil categzories have not been established.
However, it is cbvious that iess pfecise predictions can ve based.on

the more general categories.

Three esentially different approaches were adopted in assessing
productivity (1) sample harvestings on well managed farms (wheat and barley)

(ii) study of accurate yield records (sugar beet) and (iii) extrapolation

of experimental data for experimental sites To amalagous areas (grassland).

The question of changing technology presents problems in these invest- .-
igations and was illustrated in the wheat study when the variety Atle

was largely replaccd by a new variety Quern. Similarly any large

L

scale introduction of new high yielding grass varieties would invalidate



the resvlts of the grazing cmpacity study although it is unlikely that
the relativity between soils would aliter. Nevertheless, the grazing
capabity study »rovides targets Tor both naticonal and regicnal livestock

expansion if existing technology was annlied. It also contributes
to creating a pogsitive attitude in the minds of financiers and
planners in their approach to developing our asriculiural econony in

the sense that it remcves uncertainty that the physical environment

is limiting. o f

The Iand Capability Classification developed by the Soil
Conservation Ser?iée_éf'thelUnited Sfates Department of Agriculture‘has
been mcdified for uvsz in Britain (ﬁ&j. This_has beernn a valuable
contribution.from‘the viewpoini of interpretation of soil maps. The
‘M;A.F.F, Lgricultural Tand Classification aims to predict production
potential in relative terms and the question now is how 10 proceed to
a quanfitative.classification-for specifié agricultural uses vhich
would embrace input-oubtput data. .-It is hoped fhat this‘presentation

N

vill stimulate discussion on the problem.

£
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