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INLEDNING Introduction

Foreliggande rapport ar den fjdrde delrapporten i serien ''S&b3ddens
utformning pa varsaddda fait''. De tidigare rapporterna har f31jande inne-
hatl:

1) Beskrivning av anvdnd metodik (Kritz & Hakansson, 1971).
2) Genomgdng av maskinanv3ndningen (Kritz, 1973).
3) Redovisning av primirdata frdn varje provplats (Kritz, 1976),

Datamaterialet fran de 300 provplatser, som ingdr i denna stickprovs-
undersdkning har visat sig kunna ge en god bild av de fdrutsdttningar
for sabdddsberedning och s&dd vi har att arbeta med under varen hir i
landet. Dessutom har bilden klarnat vad betr&ffar hur man utifrdn dessa
forutsdttningar lyckats eller misslyckats att erhdlla en god och j&mn
uppkomst. Denna rapport &r en OBversiktlig studie av f8rutsdttningarna
f6r och resultaten av varsddden. Det insamlade primdrmaterialet har med
datorns hj&lp kunnat bearbetas utifran flera utgédngspunkter, men endast
de resultat som pd ett askadligt sdtt kunnat belysa viktiga sidor av
problemkomplexet har redovisats hir.

Observationsvdrdena har indelats i klasser och for att kunna ge en
karakteristik av variablernas fdrdelningar, har f&ljande fordelnings-
karakteristika redovisats: minimumvdrde, f8rsta kvartilvirde, median-
virde, tredje kvartilvdrde och maximumvdrde. Vid studiet har de aktuella
variablerna satts in i de generella funktionsuttrycken y = f (xq) och

y = f (x1, xz), ddr den beroende variabeln y 3r en funktion av de obe-
roende variablerna X, och Xy -

En viktig indelningsgrund f&r provplatserna &r jordarten. Det har d§
visat sig lampligt att ha tvd huvudgrupper, ndmligen mineraljordar,

=< 20 procent mullhalt, och mulljordar, > 20 procent mullhalt, se tab 1.

Tabell 1. Indelning av provplatserna i huvudgrupper. General grouping
of the investigated sites.

Grupp Group Antal Number
Mineral jordar <20 ¥ mullhalt 284
Mineral soils organic matter

Mulljordar > 20 % mullhalt 15
Organic sotils organic matter

Icke analyserad 1

Not analyzed

Summa 300
Sum




En vidare indelning har sedan gjorts inom mineraljordsgruppen i fem-
procentsklasser efter lerhalt, se tab -2 och fig 1. Lerhalten, L, har
ndmligen som oberoende variabel visat sig vara den mest ordnande och
darfdr den mest anvdndbara. De medianvdrden som erhdllits f&r de be-
roende variablerna i varje lerhaltsklass har visat sig kunna ge en god
karakteristik av de olika f&rhdllandena. Som exempel kan anf&ras den
beroende variabeln procentuell andel aggregat > 5 mm i lager 2, Su5.12>
som funktion avden oberoende variabeln lerhalt, L, sdledes s,c |9 = f (L).
Denna funktion finns grafiskt &tergiven som en av kurvorna i fig 5

Om antalet observationer blivit litet, < 4, inom en viss lerhaltsklass
har medianvdrdet och andra karekteristika normalt e redovisats. Resul-
tat fran vattenhaltsprovtagningar senare #n sddagen har uteslutits,
- Tiksom mediansddjupsvdrden f&r andra grddor 3n strdsid.

Tabell 2. Antalet provplatser med mineraljordar fSrdelade pd lerhalts~
klasser med klassbredden 5 procent. Number of sites on mineral soils
distributed in clay content classes with a range of 5 per cent per class.

Lerhalt, % Antal Summa Jordtyp
Clay content, % Numbexr Sum Soil type
0~ &4 11 1 Lerfattiga jordar, 1f
5= 9 55
10 - 14 Lo 95 Leriga jordar, 1
15 - 19 34
20 - 24 34 68 Littleror, LL
25 - 29 29 '
30 - 34 16
35 - 39 22 67 Mellanleror, ML
Lo - h4i 15
45 - 49 13
50 - 54 b
55 - 59 7 39 Styva leror, SL
60 - 64 3
65 - 69 1 _ b Mycket styva leror, MSL
284




Figur 1. Procentuell f8rdelning av provplatser med mineral jordar pd ler-
haltsklasser med klassbredden 5 procent. The percentage distribution of
the sites with mineral soils in clay content classes with a range of

5 per cent per class.
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The present report is the fourth in the series "Seed bed preparation and
properties of the seed bed in spring sown fields in Sweden'. The earlier
reports deal with the following aspects: :

1) Description of methods used. (Kritz & Hdikansson, 1971. Swedish text
with English summary.)

2) Machinery used for seed bed preparation. (Kritz, 1973. Swedish text.)

3) Primary results from 300 sites. (Kritz, 1976. Swedish-English parallel
text.)

The data from the 300 sites included in this sampling investigation give
fairly good information on the conditions for seed bed preparation and
drilling of spring sown cereals in Sweden. We also get good information
on whether these conditions result in good or poor emergence. The pre-—
sent report is a general survey where a number of variables are used in
an attempt to describe the conditions for, and results of, drilling in
the spring. The primary material has been treated in the computor from
many different angles, but only the results that clearly demonstrate
important aspects of relevance in this respect have been used in the
present context.

The observations have been grouped into classes where the following
statistics are given: minimum value, lst quartile value, median value,
3rd quartile value and maximum value.

An important classification base is the soil type at the sites. Two
main groups have been made; mineral soils, < 20 per cent organic matter
and organic soils, > 20 per cent organic matter, see Tab 1. The mineral
soil group has been subdivided into percentage classes based on the

clay content, see Tab 2 and Fig 1. The clay content, L, has namely

been found to be the most useful independent variable. The median values
given for the dependent variables in each clay content class give a
good characteristic of the conditions.

If the number of observations within a certain clay content class has
been less than 4 the median value and other statistics have normally
been omitted. Moisture content values, if sampling <s done later than
the day of drilling, have also been excluded as well as drilling depths
of erops other than cereals.

BEARBETNINGSDJUP OCH LAGERGRANSERNAS DJUPLAGE. Depth of the seed bed
and the depth positions of the sublayer limits.

F&r varje provplats fdreligger normalt tvd uppgifter angdende bearbet-
ningsdjupet, dels en f&r mdtt, z , dels en f&r av den intervjuade vid
provtagningstillfdllet, normalt brukaren, beddmt, z . Dessa béda
variablers fdrdelningskarakteristika aterfinns i taB’eB.



Tabell 3.F8rdelningskarakteristika f&r bearbetningsdjup i cm. Distri-
bution statistics of the depth of the seed bed in cm.

Observationer Antal Minimum 1:a kvartil Median 3:e kvartil Maximum
provpl

Observations  Number Minimum 1st quartile Median 3rd quartile Maximum
of sites

Mineraljordar Mineral soils

Mitt 284 2.6 4.3 5.6 6.3 9.3
Measured

BedOmt 268 3.0 6.0 7.5 10.0 20.0
Estimated

Mulljordar Organic soils

M3tt 15 L.2 'h 6.8 7.9 11.3
Measured

BedOdmt 13 5.0 6.4 7.5 | 10.0 13.0
Estimated

F6r mineraljordarna aterges grafiskt i fig 2 de b3gge variablerna Zh m
och zp,e som funktion av lerhalten, L, enligt uttrycken zh m = f(L)

resp zp o = f(L). Medianvirde och kvartilavvikelse i varje lerhalts-
klass har infdrts i diagrammet. Medianvdrdet f&r zp m varierar fran 5.9
f6r jordar med den l3gsta lerhalten, till 4.9 cm f&r jordar med den hdgsta
lerhalten i diagrammet. Medianvdrdet f&r zp,e varierar kraftigt mellan
6.3 och 8.0 cm oberoende av lerhalt. Motsvarande vdrden &r angivna for
mulljordar, vilka har ett medianvérde f&r zp n péd 6.8 och for zp ¢ pé

7.5 cm. Fig 2 liksom tab 3 visar att bearbetningsdjupet i allminhet Sver-
skattats bdde pd mineraljordar och mulljordar. | fig 3 redovisas median-
virden for lagergrdnsernas djupldge som funktion av lerhalten.



Figur 2. BedBmt resp mdtt bearbetningsdjup f&r mineraljordar som funktion
av lerhalten (medianvirden och kvartilavvikelser). Motsvarande virden

for mulljordar anges till hdger i diagrammet. Estimated depth and mea-
sured depth of the seed bed for mineral soils as a function of the clay
content (median values and quartile deviations). Corresponding values

for organic soils are given to the vight in the diagramme.
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Figur 3. Lagergrinsernas djupl3ge som funktion av lerhalten (median-
varden). Depth positions of the sublayer limits as a function of the
clay content (median valves).
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Two items of information are normally available about the depth of the
gseed bed at each site; one for the measured depth, = > and one for

the depth estimated by the interviewed person, normal%g the farmer him-
self, 2 ot The distribution statistics for these two variables are given
in Tab &

For the mineral soils the two variables 2y and 3y , are shown in Fig 2

as fUnctzons of the cZay content, L, accorﬁ@ng to the expressions
Ao " f (L) and Ao T f (L) respectively. The median value and quar-

t%Z@ deviation in each clay content class are given in the diagramme.
The median value for =z vartes from 5.9 for soils with the lowest clay
content, to 4.9 cm for s0ils with the highest clay content in the dia-
gramme. The median value for z varies widely between 6.3 and 8.0 cm,
independent of clay content. Co%%esponding values are given for organic
soills, which have median values for z m of 6.8 and for z o of 7.5 cm.
Fig 2 and Tab 3 show that the depth of the seed bed is genérally over—
estimated by the farmers. Fig 3 shows, as functions of the clay content,
the depth positions of the limits of the sublayers taken out at the
sampling.



BEARBETNINGSBOTTNENS OJAMNHETSVARDE. Roughness value for the bottamvof
the seed bed.

Ojdmnheten i bearbetningsbottnen karakteriseras genom medeltalet av
differanserna mellan den h8gsta och den l&gsta punkten inom var och
en av de provytor, normalt tre stycken, som mdtts pd varje provplats.
Detta medeltal bendmns h3r ojimnhetsvidrde, Az. P3 fuktiga jordar med
1&g lerhalt har det varit svarast att fa en sdker bestdmning. Virden
f&8r f&rdelningarnas karakteristika aterfinnns i tab 4.

Tabell 4. F&rdelningskarakteristika for bearbetningsbottnens ojimnhets-
virde i cm. Distribution statistics for the roughness value for the
bottom of the seed bed in cm.

Jordar Antal Minimum 1:a kvartil Median 3:e kvartil Maximum
provpl

Sotls ‘ Number — Minimum 1st quartile Median 3rd quartile Maximum
of stites

Mineraljordar 284 1.5 2.8 3.3 h.o 6.3

Mineral soills

Mulljordar 15 1.7 2.5 ‘ 3.2 3.7 4.5
Organic soils

Variabeln Az kan betraktas som en funktion av variabeln lerhait, L, si-
ledes Az = f(L). Medianvdrde, kvartilavvikelse och variationsvidd i varje
lerhaltsklass aterges grafiskt i fig 4. H&r anges medianvirdet 2.9 cm

f&r jordar i den l3gsta lerhaltsklassen och 3.8 f&r dem i den h&gsta

som &r aktuell | diagrammet, d&remellan &r variationen stor och av allt
att déma oberoende av lerhalten. Motsvarande vdrde f6r mulljordarna &r
3.2 cm.



Figur L. Bearbetningsbottnens ojdmnhetsvdrde f&r mineraljordar som
funktion av lerhalten (medianvirden, kvartilavvikelser och variations-
vidder). Motsvarande virden f&r mulljordar anges till hdger i diagrammet.
The roughness value for the bottom of the seed bed in mineral soils as

a function of the clay content (median values, quartile deviations and
varitation ranges). Corresponding values for organic soils are given to
the right in the diagramme.
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The roughness of the bottom of the seed bed is characterized by the
average of the height differences between the highest and the lowest
point in each of the three replicates taken from each site. This average
18 here called the roughness value, Az. It was most difficult to deter-
mine the roughness in a soil with a high moisture content and a low
clay content. The distribution statistics are given in Tab 4. Az can

be regarded as a function of the clay content, L, thus Az = f (L).
Median value, quartile deviation and variation range for each clay
content class are given in Fig 4.
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AGGREGATSTORLEKSFORDELNING. Aggregate size distribution.

F5r mineral jordarna f3religger mitvirden f&r den procentuella fdrdel-
ningen av aggregatfraktionerna <2, 2-5 och >5 mm fran de tre lagren. |
tab 5 &terfinns de tre lagrens fdrdelningskarakteristika och i fig 5
&terges den procentuella andelen aggregat f&r de tre storleksfraktionerna
i de olika lagren d v s variablerna S<p,L1s S2-5,L1» S»5,L1s S<2,12 etc

som funktion av lerhalten. Vad man da tydligt l3gger mirke till &r att
variabeln s ¢ har ett tydligt maximum i lerhaltsklasserna 35-44 pro-
cent med vérgét 60 procent. Vid l&gre lerhalt kan man se att andelen

gr 18gre p g a l&dgre aggregatstabilitet och vid h8gre lerhalt syns frost~
ens inverkan genom den finare strukturen d& vdrdena hdr avtar med Okad
lerhalt. | lager 2 och 3 planar kurvorna ut ndr lerhaltsklassen 15-19
procent passerats. Variabeln s_, varierar mellan f8ljande vdrden:

Lager Procent
1 19-69
2 36-80
3 L7-84
Tabell 5. F8rdelningskarakteristika f&r den procentuella andelen aggregat

>5 mm i lager 1, 2 och 3 (mineraljordar). Distribution statistics for
the percentage of aggregates >5 mm in sublayers 1, 2 and 3 (mineral soils).

Lager Antal Minimum 1:a kvartil Median 3:e kvartil Max imum
provpl
Sub-  Number  Minimum Ist quartile Median 3rd quartile Maximum
layer of sites
1 283 4 33 Lk 60 97
2 283 6 19 27 34 7h
3 283 5 13 18 26 53

| ett antal hjdlipdiagram, ett f8r varje lerhaltsklass, har s>5~v§rden

for de olika lagren infdrts och en kurva som visar s, som funktion

av djupet lagts in. Genom avldsning av vdrden i dessa kurvor har sambands-
- kurvorna i fig 6 kunnat uppr&ttas. Figuren visar hur andelen aggregat

>5 mm varierar med djupet och lerhalten. D3r kan avldsas att det h&gsta
virdet f8r andelen aggregat >5 mm drygt 80 procent ligger vid en lerhalt
p& omkring 40 procent.

11



%o

)
3 g% - o8
o ~ - Q0 W
SRR O NN ] o & °
0 < @ T+ >
" & .5 T 8%
R £
IlL .
l_w CS .m E QO
= 3 £ 0
© o = Y
< N Qo
| 5 . A O
~ — v B
w % 5 .=
2 - = ozr
] n 03
~ ¢ T <
~ g NS
- @
- 5 ~ > &
= ~ .
z e v T a™
) 017.8
Olesere 14 + T Q
T O 0 I
I o E &=
~ U~ 9 J
= D
- o e 3
OO 2
3 R
_ c @© 03
) [ W
—_— e
- 0 OS —
< —
_ c g
© > & g
S o 0w N
: o — g4
= F - PREEEIR
o % Ut_m
HXE >
. _ cec ~ 8
eu:_uz
QO Y
= le) 20
“oE V
T T T T ¥ T T T T = T = T T T T T T - pw2:_.m
o o
g &8 8 8 8 8 3§ 8 8 & < Lo & 8 B 8 8 2 8 8 g °© c v
Q =i !
[ORNea
> 2 28 28 88 8 8 8 °© e g 828 882 8 8 8 87y &
- A o Q
R
AEES
. QB
= SR
o
o - u
F]@f

12



Lerhalt

Lf | L | LL | ML | SL | Clay content
5 10 15 20 25 30 35 40 45 50 55 60 %

Andelen

3~

aggregat
20% >5mm

Percentage
of aggregates
=5 mm

Bearbetningsdjup

Figur 6. Detta diagram visar hur strukturfdrhdllandena kan variera i

sdbddden. H&r anger nidmligen sambandskurvorna pd vilket djup man nor-

malt har en viss andel stora aggregat. Den vertikala axeln i diagrammet
anger djupet i sabddden medan den horisontella anger lerhalten. Sam-
bandskurvorna som bendmns 10, 20, 30 etc procent anger det djup pa vil-
ket man har den angivna andelen aggregat >5 mm. Vid omkring 40 procent
ler kan man aterfinna den st8rsta andelen av aggregat >5 mm, den &r n3m-
ligen mer 3n 80 procent. Vid ldgre lerhalt &r andelen l&gre p g a ldgre
aggregatstabilitet. Vid h8gre lerhalt 8r andelen l&gre p g a frostens
gynnsamma inverkan pa strukturen. :

This diagramme shows how the structure conditions can vary in the seed
bed. The coordination curves give the normal depths at which a certain
percentage of big aggregates is found. The vertical axis in the diagramme
gives the depth in the seed bed whereas the horisontal axis gives the
clay content. The coordination curves called 10 %, 20 %, 30 % etc give
the depth at which the indicated percentage of aggregates >5 mm is found.
At about 40 per cent clay can be found the biggest percentage of aggre-
gates >5 mm, 1.e.more than 80 per cent at the soil surface. At lower
clay contents the percentage 1s lower because of lower aggregate stabi-
lity. At higher clay contents the percentage 1s Lower because of the
positive influence of frost on the structure. The percentage of big
aggregates decreases rapidly with the depth.
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Det fdreligger uppgifter om hur den intervjuade beddmt det erhdllina
bruket pd de aktuella platserna. Tre alternativ anvdndes vid beddm-
ningen n3mligen: fint, normalt eller grovt. Om man Onskar att utvdrdera
den intervjuades beddmningsm&jligheter kan man jamf&ra bed®mningarna
med de faktiska aggregatstorleksfdrdelningarna. Variabeln s ¢ |4 vdljs
hir som funktion av variabeln erhdllet bruk enligt den intervjuades be-
démning, s, sdledes syg 11 =f (se). F6rdelningskarakteristika fér

de tre bedémningsalterna%iven 3terfinns i tab 6, dir vissa skillnader
mellan f&rdelningarna kan iakttas.

Tabell 6. Karakteristika fdr den procentuella andelen aggregat >5 mm i
lager 1 f6r de tre f&rdelningar som motsvarar den intervjuades tre alter-
‘nativ vid bed8mningen av erhdllet bruk, ndmligen fint, normalt eller
grovt. Statistics for the percentage of aggregates >56 mm in. sublayer 1 for
the three distributions corresponding to the three estimation alterna-
tives given by the person interviewed about the structure, namely fine,
normal or coarse.

OmdGme Antal Minimum 1:a kvartil Median 3:e kvartil Max imum
provpl

Estimation Number Minimum lst quartile Median 3rd quartile Maximum
of sttes

Fint 71 4 28 4o 56 88

Fine ‘

Normalt 171 7 33 45 59 97

Normal

Grovt 33 23 39 59 78 ‘ 96

Coarse

Variabeln Su5, L1 kan ocksd betraktas som en funktion av variablerna
lerhalt, L, och sg, sdledes Sec L] = f (L,se). Insdttes de tre vdrdena

i variabeln s, erhdlles de tre funktioner vars medianvirden motsvaras

av kurvorna i fig 7. Vid hdgre lerhalt kan man iaktta i diagrammet att
omdbmet grovt bruk motsvaras av en medianvdrdeskurva med f&rhdllandevis
stor andel aggregat >5 mm i lager 1, fint bruk motsvaras av en kurva med
forhdllandevis liten andel av den aktuella aggregatfraktionen. Detta
visar en rdtt god Overensstdmmelse mellan beddmningsresultaten och mdt-
resultaten:
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Figur 7. Den procentuella andelen aggregat >5 mm i lager 1 som funktion
av lerhalten. Den kraftigt markerade kurvan i figuren representerar det
totala antalet aktuella platser (medianvdrden och kvartilavvikelser).

De Bvriga tre kurvorna motsvarar den intervjuades tre alternativ vid be-
ddmningen av erh&llet bruk, ndmligen fint, normalt eller grovt (median-
virden). The percentage of aggregates >5 mm in sublayer 1 as a function
of the clay content. The heavily marked curve in the figure represents
the total number of actual places (median values and quartile deviations).
The other three curves correspond to the interviewed person’s three
alternatives when estimating the structure, namely fine, normal or
coarse (median values). 5



For the mineral soils, measured values are given for the percentage
distribution of the aggregate fractions <2, 2-5 and >5 mm for the
three sublayers sampled. Tab 5 gives the distribution statistics for
the three sublayers and Fig 5 shows the percentage of the aggregates
for the three size fraotzons in the different sublayers, .e.the
variables s 2,11 S9-5,11° 8.5,01° $<2,12 etc as a function of the
clay content. Here it is clear’ that the variable s. 5,01 has a sharp
maximum in the clay content classes of 35-44 per cent with a value
of 60 per cent. At a lower clay content the percentage is lower be-
cause of lower aggregate stability and at a higher clay content a
more intensive frost influence 1s shown by a fimner structure. In
sublayers 2 and 3 the curves level out when the clay content class
of 15~19 per cent has been passed. The variable s _, ranges between

the following values: <2
Sublayer Per cent

1 19-69

2 36-80

3 4784

In a number of diagrammes not presented here, one for each clay con—
tent class, s 5—Ualues for the different sublayers have been plotted
and a curve showing s_, as a function of the depth has been draum.
The curves in Fig 6 have been compiled from values taken from these
curves. The figure shows how the percentage of aggregates >5 mm
normally changes with the depth and the clay content. It can be seen
that the highest value for the percentage of aggregates >5 mm, more
than 80 per cent, is found in the soil surface in soils with a clay
content of about 40 per cent.

Information 1s also avatilable about how the interviewed person had

estimated the structure at the actual sites. Three altermnatives were
used: Fine, normal or coarse. If the interviewed person’s estimations
are to be evaluated, the estimations can be compared with the actual

aggregate distributions. The variable s 18 chosen here as a function
of the variable structure according to tge wnterviewed person’s esti—
mation, 8 , thus s =Ff (s ). The distribution statistics for the

>5,L1
three estimation alternatives are found in Tab 6, where certain diffe-

rences between the distributions can be noticed.

The variable s can also be regarded as a function of the variables
clay content, f and 8,5 thus s o511 f (L,se). The three possible
3

alternatives for the variable s (fine, normal and coarse) correspond
to three curves in the s L—di%gramme in Fig 7. At higher clay con-
tents we can see that the &stimation "coarse structure" corresponds to
a median value curve with a proportionately high percentage of aggre-—
gates >5 mm in sublayer 1, "fine structure' corresponds to a curve with
a proportionately small percentage of the actual aggregate fraction.
This suggests rather good agreement between the farmers estimations

and the measured results.
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FUKTIGHETSFORHALLANDEN. Moisture conditions.

Fuktighetsfdrhd1landena &r karakteriserade med hjdlp av den aktuella
vattenhalten i viktsprocent i lager 1, 2, 3 och bottenlagret,
Wa 110 Wa,L2s Wa,l3 och Wy BL> tillsammans med vattenhalten i vikts~
procent vid de vattenavfdrande trycken 1, 10 och 150 m vattenpelare,
We 1 W 10 och We 150° De h&r angivna variablerna kan betraktas som
funktioner av 1erhalten L, sdledes Wa Ly = f (L) etc, motsvarande
kurvor anges i fig 8, dar medianvirdend i varje lerhaltsklass infdrts.
Av figuren framgdr det att wy-vdrdena fSrédndras relativt lite med ler-
halten. Detta gdller dédremot inte f&r w,-vdrdena vilka &r starkt be-
roende av lerhalten. Som exempel kan anf8ras variabeln Wi 150 (som
approximativt motsvarar vissningsgrdnsen), som &r 6.3 procent i ler=-
haltsklassen 0~k procent och 21.0 procent i lerhaltsklassen 55-59
procent. D3r kan man utldsa att situationen &r svar vid den l&gsta ler-
haltsklassen i lager 1, f8r att sedan bli bdttre vid de n3drmast 8! jande
och sedan &ter bli svar vid 25-29 procent, vilket fd&rvirras i viss man
med stigande lerhalt. Vid hSgre lerhalter blir situationen dven kritisk
f6r tager 2, det g&8ller dven f&r lager 3 i den h&gsta redovisade ler-
haltsklassen. Det kan ocksd noteras att fr o m 20~24 procent ler ligger
kurvorna for w och w ndra varann.

t,10 a,BL
Det mdste framhdllas att kurvorna i diagrammet visar normalsituationen
f6r olika lerhaltsklasser och att | enskilda fall situationen kan vara
mer kritisk eller mer gynnsam &n vad som framgdr hé&r.

Bildas differansen mellan variablerna w, och We 150 ben&mns den nya
variabeln innehd11 av vaxttillgéngligt vatten, w,. | ett antal hj&lp-
diagram, ett f&r varje lerhaltsklass, har w -vdrdena f8r de olika lagren
inforts och en kurva som visar w, som funktion av djupet lagts in. Genom
avldsning av virden i dessa kurvor har sambandskurvorna i fig 9 kunnat
upprdttas. Figuren visar hur vattensituationen varierar med djupet och
lerhalten. Att situationen inte &r sd tillfredsstdllande hos jordar med
den l&gsta lerhalten besannas h8r. Okar sedan lerhalten n&got blir
situationen mycket god, detta gdller leriga jordar, 5-14 procent ler,
for att sedan bli sdmre  ju h8gre lerhalten blir. Ett fint bruk och en
utsddesplacering ndra bottnen har ju ocksd blivit n8dvindig fér dessa
jordar.

Variabeln innehdll av vixttillgingligt vatten i lager 2, Wy 12> be-
traktas som en funktion av variablerna lerhalt, L, och mullhalt, M,
saledes Wy Lo = f (L,M). | fig 10 finns detta grafiskt &tergivet. De

tre delkurvorna motsvarar mullhaltsklasserna 0-2, 3-5 resp 6-20 procent
mull. Totalkurvan som h&r &r kraftigt markerad, &r en grafisk atergiv-
ning av w, |9 = f (L). Vid 13gre lerhalter syns det tydligt att jordar
med h&g mulThalt kunnat hd1la en f8rhdllandevis stor méngd vaxttillgdng-
tigt vatten.

Det foreligger ocksd uppgifter om hur den intervjuade beddmt fuktighets-
férhdllandena i sabddden pad de aktuella platserna. Tre alternativ an-
viandes vid bedBmningen ndmligen: torrt, normalt eller fuktigt. Om man
Onskar att utvdrdera den intervjuades bedSmningsmdjligheter kan man
j&mféra beddmningarna med de uppmitta innehdllen av vixttillgdngligt
vatten. Variabeln wy,L2 véljs hdr som funktion av variabeln fuktighets-
fSrh&11anden i sdbidden enligt den intervjuade, we, s&ledes wy,L2= f (w).
F8rdelningskarakteristika f6r de tre bedSmningsalternativen Sterfinns ©
i tab 7, d3&r vissa skillnader mellan f&rdelningarna kan iakttas.
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Figur 8. Fuktighetsfdrh&llandena (viktsprocent) i deolika lagren visas
i detta diagram. De hdr &syftade lagren hdrstammar fran undersdknings-
tillfallet dir mdtningar och provtagningar gjordes i tre lager (L1, L2
och L3) i s8b3dden och i bottenlagret (BL) under bearbetningsbottnen.

P& den vertikala axeln dr vattenhalten angiven och pd den horisontella
lerhalten. De fyra heldragna kurvorna visar den aktuella vattenhalten i
lager 1, 2, 3 och bottenlagret, Wa,L1’ Wa,LZ’ wa,L3 resp.wa,BL, medan

de streckade kurvorna visar vattenhalten vid de vattenavfBrande trycken
1, 10 och 150 m vattenpelare (medianvirden), wt 1,'wt 10 resp wo 150°

allt som funktion av lerhalten. Den skuggade delen anger (approximativt)
vatten inte tillgdngligt for vixterna.

wa~v§rdena dr svagt beroende av lerhalten medan wi-vdrdena &r starkt be-
roende. | lager 1 finns ett visst innehdll av vaxttillgdngligt vatten
upp t o m gruppen ldttleror, och vid hdgre lerhalt fdreligger en brist
pd vixttillgdngligt vatten. Aven lager 2 och 3 kan lida brist pd vixt-
tillgdngligt vatten vid h8g lerhalt.

The motsture conditions (per cent by weight) in the different sublayers
are shown in this diagramme. These sublayers refer to the investigation
where measurements and samplings were carried out in three sublayers
(L1, L2 and L3) in the seed bed and in the bottom layer (BL) under the
seed bed. The vertical axis gives the moilsture content and the horison-
tal axis gives the clay content. The four unbroken curves show the actual
(measured) moisture content in sublayers 1, 2, 3 and the bottom layer,

wa,LZ’ wa,L2’ wa,LS’ wa,BL respectively, whereas the broken curves show

the moilsture content at matric tensions of 1, 10 and 150 m water column,
W, L, W , W respectively, all values (median values) as functions
t,1° Y, 100 Ve, 150

of the clay content. The shaded part gives (approximately) the water
that is not available to plants.

The w —~values are only weakly dependent on the clay content, whereas the
w, ~values are strongly dependent on it. In sublayer 1 there is some
content of plant available water up to 26 per cent clay content and at
higher clay contents there 1s a defictt of plant avatlable water. Sub-
layers 2 and 3 can also have a deficit of plant availlable water at high
clay contents.
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Figur 9. Detta diagram visar hur tillgangen pad vdxttillgdngligt vatten
kan variera i sabddden. H&r anger ndmligen sambandskurvorna pd vilket
djup man normalt har ett visst innehdll av vdxttillgdngligt vatten. P&
den vertikala axeln dr djupet angivet, medan lerhalten &r angiven pd
den horisontella. Sambandskurvor f&r vdxttillgdngligt vatten &r inlagda
och skillnaden dem emellan &r 2 procent. Kurvan som motsvarar 0 procent
vaxttillgdngligt vatten har markerats kraftigast. Den del av diagrammet
som motsvarar en tillgadng pd vaxttillgdngligt vatten &r fdrgad i olika
b1& nyanser, stirsta tillgadngen &r m8rkbl&, medan den del som motsvarar
ett deficit . &r fdrgad i olika r&da nyanser, stdrsta deficitet &r
mérkrétt. Mediansaddjupets djupldge har ocksd angivits. (Alla virden

i diagrammet &r medianvirden.)

| gruppen leriga jordar nar innehdllet av vdxttillgédngligt vatten ett
maximum, medan innehdllet avtar nagot i gruppen lerfattiga jordar.

| grupperna l&dttleror, mellanleror etc minskar innehdllet av vixttill-
gangligt vatten med Ckad lerhalt. Situationen &r hdr sdrskilt kritisk
i de tre Oversta centimetrarna. .

This diagramme shows how the supply of plant available water can vary
in the seed bed. Here the coordination curves give the depth at which a
certain content of plant available water. is normally found.The ver-
tical axis gives the depth, the horizontal axis gives the clay
content. The coordination curves for plant available water are drawn
with differences of 2 per cent. The curve corresponding to 0 per
cent plant available water has the heaviest line. The part of the dia-
gramme corresponding to asurplus of plant available water is shown in
different shades of blue, the Zargestsurplus being dark blue. The part
corresponding to a deficit is in red, the largest deficit being dark
red. The positions of the median drilling depths have also been given.
(All values in the diagramme are median values, }

In the group of soils with 5-14 per cent clay the content of plant
available water reaches a maximum, whereas the content decreases a little
in the group <5 per cent. In soils with a clay content of >14 the content

of plant available water will decrefise with increasing clay content. The
sttuation s espectally critical in the upper three cm.
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Figur 10. Innehdllet av vaxttillgdngligt vatten i lager 2 som funktion av

Terhaiten. Den kraftigt markerade kuryan i figuren representerar det totala
antalet aktuella platser (medianvdrden och kvartilavvikelser). De Svriga tre
kurvorna motsvarar de tre mullhaltsklasserna (medianvirden). The content of
plant available water in sublayer 2 as a function of the clay content. The
heavily marked curve in the figure represents the total number of actual
places (median values and quartile deviations). The other three curves

correspond to . three classes of organic matter (median values).
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Tabell 7. Karakteristika f&r innehdllet av vdxttillg3dngligt vatten i
viktsprocent i lager 2 f&r de tre f&rdelningar som motsvarar den inter-
vjuades tre alternativ vid beddmningen av fuktighetsf&rhdllandena i
sadbddden, ndmligen torrt, normalt eller fuktigt. Statistics for the
content of plant available water in per cent by weight in sublayer 2 for
the three distributions corresponding to the interviewed person’s three
alternatives at the estimation of the moisture conditions in the seed
bed, namely dry, normal or wet.

Omdome Antal Minimum T:a kvartil Median 3:e kvartil Maximum
provpl

Estimation Number Minimum 1st quartile Median 3rd quartile Maximum
of sites

Torrt 51 -9.9 -1.0 3.7 8.8 27.2

Dry

Normalt 14k -9.2 1.2 5.9 11.1 32.1

Normal

Fuktigt 73 -7.5 2.1 6.8 12.4 28.4

Wet

Variabeln Wy o1 kan ocksé betraktas som en funktion av variablerna ler-
halt, L, och'wg, siledes Wy, L2 = f (L,we). Inséttes de tre virdena pa
variabeln we erhdlles de tre funktioner, vars medianvdrden motsvaras
av kurvorna i fig 11. Man kan iaktta att omddmet fuktigt motsvaras av
en medianvdrdeskurva med forhallandevis h8g procent vdxttiligingligt
vatten, medan torrt motsvaras av en kurva med f&rhdllandevis 1&g
procent. Detta visar en rdtt god Sverensstdmmelise mellan resultaten av
beddmningarna och m&dtresultaten. Om man j8mf&r differensen mellan me-
dianvdrdena for torrt och fuktigt i tab 7 med motsvarande differenser
inom varje lerhaltsklass i fig 11 &r skillnaderna mellan torrt och
fuktigt stdrre i diagrammet &n i tabellen. Denna skenbara motsigelse
beror pd en olikartad f6rdelning av de tre beddmningsalternativen p&
de olika lerhaltsklasserna.

Figur 11. Innehdllet av vaxttillgdngligt vatten i lager 2 som funktion
av lerhalten. Den kraftigt markerade kurvan i figuren representerar det
totala antalet aktuella platser (medianvirden, kvartilavvikelser och
variationsvidder). De 8vriga tre kurvorna motsvarar den intervjuades
tre alternativ vid beddmningen av fuktighetsf&rh&llandena i s&bddden,
ndmligen torrt, normalt eller fuktigt. The content of plant available
water in sublayer 2 as a function of the clay content. The heavtly
marked curve in the figure represents the total number of actual places
(median values, quartile deviations and variation ranges). The other
three curves correspond to the interviewed person’s three alterna—
tives when estimating the moisture conditions in the seed bed, name Ly
dry, normal or wet.
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The moisture conditions are characterized with help of the actual mois—
ture content in per cent by weight in sublayers 1, 2, 3 and the bottom

Llayer, w , W s W and w, , together with the moisture content
a,01° Yo 12 ,L3 a, BL
n per cent by weight at the matric tensions 1, 10 and 150 m water column,

t,]’ t,ZO and wt,ZSO These variables can be regarded as functions of

the clay content, L, thus w = f (L) ete. Corresponding curves are
found in Fig 8, where the médliin values in each clay content class have
been entered. The figure clearly shows that the w -values are changed
relatively little with the clay content. However,athis does not apply
to the w,-values, which are strongly dependent on the clay content. An
example Cf this is variable w (approximately corresponding to the
wilting point), which Zs 6.3 p&r cent in the clay content class 0-4 per
cent and 21.0 per cent in the clay content class 55-59 per cent. It can
be noticed that the actual content of plant available water is low at
the lowest clay content class in sublayer 1, increases at higher classes
and then decreases again. In the clay content classes over 25 per cent

a 7q %8 Lower than wt 150° At higher clay contents the amount of plant

available water will also be eritically low for sublayer 2, and this

also applies to sublayer 3 in the highest clay content class From 20-24

per cent clay upwards the curves for w and w are sttuated close
t,10 a, BL

to each other.

It should be noticed that the curves in the diagramme show the normal
sttuation for the diffevent clay content classes and that the situation
from site to site may be better or worse than that shown here.

By calculating the difference between the variables W and wt 150 Y

get a new variable, content of plant available water, w . In a number
of diagrammes, not presented here, one for each clay content class,

the w, ~values have been plotted for the different sublayers and a
curve showﬁng w as a function of the depth has been drawn. The values
in these curves were used to draw the curves in Fig 9. The figure shows
how the moisture situation changes with the depth and the clay content.
Here we can verify that the situation is not so satisfactory in the
sotls with the lowest clay content. If the clay content increases a
little the situation will be much better. This applies to soils with
5-14 per cent clay, but after that the situation will become worse

as the clay content increases. A fine structure and seed placement
near the bottom were necessary for good emergence on these soils.

The vartable content of plant available water in sublayer 2, W rgs
3

15 regarded as a function of the variables clay content, I and

organic matter, M, thus w, L = £ (L,M). This ie graphically Zllustra-

ted in Fig 10. The three curves correspond to the three classes: 0-2,

3=6 and 6~20 per cent organic matter. The total curve, heavily marked,
18 a graphical reproduction of w = f (L). At lower clay content it
seems clear that soils with higher content of organic matter can hold

a relatively larger quantity of plant available water.

Information is also available on how the interviewed person estimated
the moisture conditions in the seed bed at the actual sites. Three
alternatives were possible: dry, normal or wet. If the interviewed
person’s estimations are to be evaluated, the estimations can be com-
pared with the measured contents of plant available water. The variable
L2 has been chosen here and is given as a function of the variable

moasture conditions in the seed bed according to the interviewed person’s
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estimation, W thus w 1o = f (we). The distribution statistics for
the three estimation altétnatives®are found in Tab 7, where certain
differences between the distributions can be noticed.

The variable w can also be regarded as a function of the variables
clay content, L, and W, thus W, 7o T f (L, we)' If the three alterna-

tives are put in the variable w we obtain the three functions, the
median values of which correspon% to the curves in Fig 11. It can be
seen that the estimation "wet' corresponds to a median value curve WLTh
proportionately high percentages of plant available water, while "dry"
corresponds to a curve with proportionately low percentages. This
suggests rather good agreement between the estimated results and the
measured results. If however the median values for dry and wet for all
mineral soils in Tab 7 are compared with corresponding values for each
elay content class in Fig 11, the differences between dry and wet are
bigger in the diagramme than in the table. The reason for this apparent
disagreement 1s an unegual distribution of the three estimation alter-—
natives on the different clay content classes.

TEMPERATUR Temperature

Under &ren 1971 och 1972 gjordes vid provtagningstillf&illet temperatur-
madtningar vid djupet 20 cm pd 135 av de 300 provplatserna. Tvd avlis-
ningar med hj&lp av tva kvicksilvertermometrar gjordes p& varje prov-
plats. Medeltalet av de tvd m3tv&rdena per provplats har anvénts till
att berdkna de fordelningskarakteristika, som 3r angivna i tab 8. Det
hade varit Snskvdrt att kunna redovisa temperaturfdrdelningsvdrden for
olika omradden, men detta kan inte anses 18mpligt p g a det begrinsade
antalet observationer. Temperaturvdrdena publiceras hdr f&r f&rsta gdngen.

Tabell 8. F8rdelningskarakteristika f&r temperaturen i °c vid djgpet
20 cm vid sadd. Distribution statistics for the temperature in (
at the depth of 20 cm at drilling.

Antal Minimum 1:a kvartil Median 3:e kvartil Max imum
provpl
Number Minimum 1st quartile Median 3rd quartile Maximum
of sites

135 2.9 6.6 8.7 10.4 14.1

In 1971 and 1972 temperature measurements at a depth of 20 cm were in~
cluded in the investigation in 135 of the 300 sites. In each site two
mercury thermometer readings were taken and the average value was calcu—
lated. The distribution statistics are given in Tab 8. Unfortunately the
temperature distribution values for different regions cannot be given
since the measurements were too few. The temperature values have not
been published earlier.
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KORHASTIGHET VID SADD. Driving speed at drilling.

Mitningar av kdrhastigheten vid sadd, v, fdreligger fré&n undersdkningens
tre senare ar, men didr f8rekommer emellertid ett visst bortfall. Variab-
elnv:s f8rdelningskarakteristika redovisas i tabell 9. Man kan betrakta
variabeln v som en funktion av gdrdsstorleken, A, sdledes v = f(A),
grafiskt 8tergiven i fig 12, d&r det framgdr att hastigheten 8kar med
gdrdsstorleken. Gardar < 25 ha har medianvdrdet 6.5 km/h medan gérdar

> 200 ha har 8.8 km/h. Orsak till skillnaderna kan bl a vara den att de
stora gardarna har stora f&lt, traktorer och sdmaskiner och kan d&rigenom
hdlla hdgre hastighet vid sadd.

Tabell 9. Fdrdelningskarakteristika f&r kdrhastigheten i km/h vid sddd.
Distribution statistics for the driving speed in km/h at drilling.

Antal Minimum 1:a kvartil Median 3:e kvartil Max imum
provpl
Number Minimum 1st quartile Median 3rd quartile Maximum
of sites

197 1.8 6.2 7.0 7.9 14.3

Figur 12. Korhastigheten vid sddd som funktion av gdrdsstorleken
(medianvdrden och kvartilavvikelser). Driving speed at drilling as
a function of the farm size (median values and quartile deviations).
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Measurements of the driving speed at drilling, v, are available from
moat of the places tnvestigated during the three final years of the in—
vestigation. The distribution statistics for the variable v are shown
wn Tab 9. Variable v can be regarded as a function of the farm size, A,
thus v = f (A), graphically given in Fig 12, where it is clear that the
speed increases with the farm size. Farms <25 ha have the median value
6.5 km/h while farms >200 ha have 8.8 km/h. The reason is supposed to
be that the large farms have larger fields as well as larger tractors
and modern seed drills which enable them to drive faster at drilling.

MED IANSADJUP. Median drilling depth

Mediansadjupet, Zo 50 &r berdknat pd grundval av den procentuella f8r-
delningen av utsddét i lagren. Virdena kan tyvdrr ha liten noggrannhet
p g a den relativt grova berdkningsmetod som mdst anvdndas. Med den an-
vinda metoden kan n3mligen mediansddjupet hdr aldrig hamna grundare &n
i mitten av lager 1 eller djupare &n | mitten av lager 3. Detta bdr be-

aktas n3r mediansddjupsvirdena studeras. | tab 10 anges f&rdelnings-
karakteristika for variabeln zS g Variabeln kan ocksd ses som en funk-
tion av lerhalten, L, sdledes 2’7~ = f (L).

5,50

Tabell 10. F8rdelningskarakteristika f8r mediansddjup | cm (str&sid).
Distribution gtatistics of median drilling depth in cm (cereals).

Jordar Antal Minimum T:a kvartil Median 3:e kvartil Maximum
provpl

Sotls Number — Minimum lst quartile Median 3vd quartile Maximum
of sites :

Mineraljordar 272 1.7 3.3 b1 L.,7 6.9

Mineral soils

Mulljordar 15 2.5 3.6 4.9 6.5 8.1
Organic sotls

| fig 13 &r funktionens medianvdrden, kvartilavvikelser och variatioris~
vidder grafiskt atergivna i varje lerhaltsklass. Medianvdrden och kvar-
tilavvikelser har pa motsvarande sdtt angivits i diagrammet f&r mitt
bearbetningsdjup, liksom medianvdrden f&r djupldget f&r grdnsen mellan
lager 2 och 3. Motsvarande vdrden f&r mulljordar anges dven i diagrammet.
Trots berdkningarnas ofullkomlighet kan man i kurvornas f&rlopp 1 de
hOgre lerhaltsklasserna iaktta en str&van hos brukaren att placera ut-
sddet pd den fuktiga bearbetningsbottnen.
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Figur 13. Mediansddjup f8r strdsdd pad mineraljordar som funktion av ler-
halten (medianvdrden, kvartilavvikelser och variationsvidder). H&r har
som jamférelse infOrts motsvarande funktioner f&r bearbetningsdjupet
(medianvdrden och kvartilavvikelser) liksom djuplédget f&r grénsen mellan
lager 2 och 3 (medianvirden). Motsvarande virden f&r mulljordar anges
till hdger i diagrammet. Median drilling depth for cereals as a func-—
tion of the clay content (median values, quartile deviations and varia-
tion ranges). As a comparison the corresponding functions have been put
in for the depth of the seed bed (median values and quartile deviations)
and the depth position of the limit between sublayer 2 and 3 (median values).
Corresponding values for organic soills are given to the right in the
dZagramme.
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Number of sites
(Median drilling
depth)

The median drilling depth, =z » 18 calculated for each site on the basis
of the percentage distribution Oof the seeds in the three sublayers. The
values have fairly low precision because of the relatively crude determi-
nation and the calculation method used. With this method the calculated
median drilling depth can never be shallower than in the middle of sublayer
1 or deeper than in the middle of sublayer 3. This must be observed when
the values of the median drilling depth are studied. In Tab 10 the distri-
bution statistics are given for the variable B, 5o The varzable can also
be regarded as a function of the clay content, 1, thus 5. 5p f (L.

3
Fig 13 shows the median value, quartile deviation and variation range for
the function in each clay content class. The diagramme also gives median
values and quartile deviations for the measured depth of the seed bed, as
well as median values for the depth position of the limit between sublayer
2 and 3. The corresponding values for the organic soils are also given
in the diagramme. In spite of the imperfection of the calculations it
is possible to see from the curves for the higher clay content c.lasses
that the farmer tried to place the seed on the moist bottom of the seed
bed.
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BRUKARENS UPPGIFT OM UPPKOMSTEN. The farmer’s statement on the
emergence.

Uppgifter om resultat av uppkomsten f8religger fran brukarna. Till dessa
13mnades ndmligen vid provtagningstillfdllet under de tre senare under-
sdkningsaren ett svarskort som de ombads sdnda in bl a med uppgift om
uppkomsten p& provplatsen och vilken risk f&r ddlig uppkomst p g a torka
och skorpbildning som de ansdg fdreligga.

Av tabell 11 framgdr det att 76 procent av provplatserna med mineral-

jord fatt en god och jamn uppkomst. Stor skillnad mellan mindre god eller
d&1ig uppkomst p g a torka resp skorpbildning f&religger, 16 resp 2 procent
har n3mligen noterats. En ndgot stdrre andel d&r skorpbildning orsakat
f&rsamrad uppkomst hade varit v&ntad, men vdderfdrhdllandena pa de aktuella
platserna dessa &r blev sdllan sddana att det utbildades en skorpa som
kunde f8rsdmra uppkomsten.

Tabell 11. Antalet fradn brukarna insdnda svar och antalet (och den procen-
Tuella andelen) med god och j&mn uppkomst eller med mindre god eller délig
uppkomst uppdelade efter orsaken. Number of answers from the farmers and
number (and the percentage) with good emergence, or with less good or poor

emergencem

Jordar Totalt God och  Mindre god eller dalig uppkomst p g a
Soils antal jémn upp- Less good or poor emergence because of
svar komst Torka Skorp-  Annan « Ej faststdlid
Good Drought bildning orsak  orsak
Total emergence Crust: Other  Not confirmed
number of forma~ . reasons reasons
answers tion
Mineraljordar 202 154 33 b 3 8
Mineral soils 100 % 76 % 16.% 2% 2°% L'y
Mulljordar 13 11 1 0 1 0

Organic soils

Foljande variabler kan betraktas som funktioner av lerhalten ndmligen:

Andelen provpliatser med
1) god och j&mn uppkomst

2) mindre god eller d&1lig uppkomst pg a torka

3) skorpbildning

k) annan orsak

5) ej faststdlld orsak

Hur variabelvdrdena f8rdndras med lerhalten framgdr av fig 14. Hir visar
det sig att jordar med den ldgsta lerhalten har en f8rhdllandevis stdrre
andel platser med mindre god eller da&lig uppkomst p g a torka dn jordar

med ndgot h8gre lerhalt. Torkan har n3mligen en f&rhdllandevis liten in-

verkan pd uppkomsten i lerhaltsklasserna 5-14 procent, men 8kar sedan i
viss médn med lerhalten. Andelen platser med skorpbildning och 8vriga ej
specificerade orsaker som orsak till mindre god eller d&1ig uppkomst &r

stérst hos gruppen 15-29 procent ler och det stdmmer ocksd med allmsn
erfarenhet.
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Det b8r kanske hdr ndmnas ndgot om vad bendmningarna annan resp €]
faststdlld orsak innebdr. Annan orsak har hd&r anvdnts ndr varken torka
eller skorpbildning kunnat komma ifrdga, ofta har det rdrt sig om
probliem med maskininstdlliningen. Ej faststdlld orsak, gdller de fall
dd brukarna angivit mer &n en orsak.

Information on the emergence results has been obtained from the farmers
in three of the four years by means of a reply card given to them at
the interview. They were asked to return the card with information on
the emergence at the iwvestigated site, what risk there was of poor
emergence because of drought and of crust formation, etec.

Tab 11 shows that 76 per cent of the sites with mineral soils had good
emergence. There were large differences in less good or poor emergence

because of drought and of crust formation, 16 and 2 per cent respecti-

vely. A larger percentage had been expected where crust formation had

deteriorated the emergence, but the weather situation at the places in

question during these years was seldom such that a crust was formed.

The following variables can be regarded as functions of the clay
content, namely: Percentage of sites with

1) good emergence '

2) less good or poor emergence because of drought

3) crust formation
4) .other reasons
5) not confirmed reasons.

How the variable values change with the clay content is seen in Fig 14 .
Here it is clear that soils with the lowest clay content have a rela-
tively larger percentage with less good or poor emergence because of
drought than soils with a slightly higher clay content. The drought

has the proportionately lowest influence on the emergence in clay con=-
tent classes 5-~14 per cent, but after that there is an increasing in-
fluence with increasing clay content. The percentage of sites with
crust formation and other not specified reasons as the cause of less
good or poor emergence 1s largest im the 15~29 per cent clay classes
and that s also in accordance with general experience.

An explamation should be given here of the terms '"other reasons' and
"not confirmed reasons'. The first term has been used when neither
drought nor crust formation occurred, often there have been problems
with the adjustment of the drill. The second term has been used

in cases when the farmer stated more than one reason.

BRUKARENS BEDUMNING AV RISKEN FOR DALIG UPPKOMST. The farmer’s
estimation of the risk of poor emergence.

Brukarna fick ocksd som tidigare nimnts gdra en beddmning av risken
for dalig uppkomst p g a torka resp skorpbildning. Av tab 12 framgar
det att brukarna beddmt risken f8r dalig uppkomst p g a torka som stor
eller méttlig p& 42.5 procent av platserna och p g a skorpbildning pé&
23.5 procent. Relationen blir s3ledes 2:1.

31



Tabell 12. Brukarnas beddmning av risken f&r dalig uppkomst p g a torka
resp skorpbildning. Tabellen anger hur antalet (och den procentuella
andelen) svar f8rdelar sig p& f&ljande beddmningar av risken, ndmligen
ingen, liten, mdttlig och stor. The farmers estimation of the risk of
poor emergence because of drought and of crust formation. The table
shows how the number (and the percentage) of answers are distributed
on the following estimationsof the risk, namely no, low, moderate and
high

Jordar Totalt antal Beddmd risk

Soils svar Estimation of risk
Total number
of answers Ingen "Liten Mattlig Stor
' None Low Moderate High

Torka Drought

Mineraljordar 200 39 76 64 21
Mineral soils 100 % 19.5 % 38 % 32 % TQ.S‘%
Mulljordar 13 7 Iy 2 0

Organic soils

Skorpbildning Crust formation

Mineral jordar 200 7h‘ 79 37 10
Mineral soils 100 % 37 % 39.5 % 18.5 % 5 %
Mulljordar 13 11 1 0 _ 1

Organic soils

Andelen provplatser d&r brukarna beddmt risken for ddlig uppkomst p g a
torka resp skorpbildning som ingen, liten, mdttlig eller stor utgdr &tta
olika variabler som kan betraktas som funktion av lerhalten. Dessa &r
grafiskt &tergivna i diagrammen i fig 15 och 16. Av fig 15 framgdr det
att risken f8r dalig uppkomst p g a torka anses vara stor hos jordar med
den ldgsta lerhalten f8r att sedan vara r3tt liten i gruppen 5-14 procent

ler och ddrefter 8ka med lerhalten. | fig 16 kan man l3gga mirke till
att risken f8r ddlig uppkomst p g a skorpbildning anses vara liten hos
de l&gsta lerhaltsklasserna f&r att sedan bli h8gre till en viss niva.

As mentioned earlier, the farmers were also asked to estimate the vrisk
of poor emergence because of drought and of crust formation. Tab 12

shows that the farmer estimated the risk of poor emergence because of
drought as high or moderate at 42.5 per cent of the places and because
of crust formation at 23.5 per cent of them. The relation is thus 2:1.

The: percentage of sites where the farmers estimated the risk of poor
emergence because of drought and crust formation respectively as none,
low, moderate or high constitute eight different variables which can
be regarded as functions of the clay content. These are graphically
gtven in the diagrammes in Figs 15 and 16. Fig 15 Zllustrates that

the risks of poor emergence because of drought are large in soils with
the lowest clay content, rather low in the group with 5-14 per cent
clay and then increase again with the clay content. Fig 16 shows that
the risk of poor emergence is stated to be low in the two lowest clay
content classes and then increases to a certain level.
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SAMMANFATTNING. Summary

Nagon regelrdtt sammanfattning har ej gjorts i denna rapport, utan istdllet
hinvisas till fig 6, 8 och 9 med tillh8rande figurtexter, som innehdller
rapportens viktigaste resultat.

The most important results of this investigation are given in Figs 6, 8
and 9 and consequently these figures fulfil the function of a summary.
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