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THE INFLUENCE OF HEAVY EQUIPM ENT USED IN APPLE 
ORCHARDS ON COMPACTION OF SOIL

Instytu te of Pom ology, S k iern iew ice

In the spring tim e in m any orchards, and particu larly  those located 
on heavier tex tu red  soils w ith  insufficient drainage and in clean culti­
vation there  exist extrem e difficulty  to m ake passing of trac to r w ith  
sprayer. The num bers of trips over the  soil in orchards becomes steadily  
increasing, and m odern m achines are now usually  bigger and heavier 
then  they  were before.

For the satisfactory control of diseases and insects Polish fru it 
growers use sometimes sprayers six teen th  to eighteenth  tim es per year. 
This very  high stream  of traffic  w ith heavy m achines over the w et soil — 
as it is well know n in the world — leads to compaction of soil, and 
this changes the properties of soil and its productivity .

The m ain purpose of this investigation on compaction problem  in 
orchards was to find to which ex ten t physical properties are changed 
under heavy equipm ents on d ifferen t soils.

LITERATURE REVIEW

There are d ifferen t sources of compaction of the soil. Some soils 
become compact na tu ra lly  as a resu lt of their tex tu ra l composition and 
m oisture changes, particu larly  drying [4]. In na tu re  processes in some 
soils lead to the developm ent of genetic hard  pans, clay pans, silt pans 
etc. These layers are developed usually  in deeper parts of the profile. 
Field excavation in orchards m ade by G r u z d i e v ,  [3], S ł o w i k  and 
W i l l i t s  [9], V a l k o w  and N i e g o w i e l o w  [14] and others has 
shown evidence of lack of penetration  by fru it tree  roots w here higher 
densities occur naturally .
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Sources of compaction of the soil surface are rain, irrigation, pasture of 
anim als, and m achinary traffic  — probably the most im portant [1, 2, 7, 
13]. The compaction becomes real problem  in intensive orchards, where 
fru it trees are p lanted more densely than in trad itional ones.

One of the most im portant factors on which the degree of compaction
depends during use of m achinary is the m oisture of soil at the tim e 
of tracto r operation [1, 13]. Usually less compaction occurs when trac to r 
operations are perform ed on dry  soil than on soil at or about field 
capacity.

The depth to which soil can be compacted by the use of tractors 
depends on soil, its m oisture, and data varies according to different 
investigators [2, 13]. Doneen and Henderson [2] showed th a t soils compac­
tion m ay occur to a depth of 50 cm when the tracto r passes were done 
soon after irrigation.

Usually slow penetration of w ater into the soil is the first sym ptom  
which shows tha t soil is compacted. This is particu larly  very often
observed in orchards. D o n e e n  and H e n d e r s o n  [2] have
shown th a t in filtration  rate  on the non passage area was almost 1.4 in.p.h., 
and after two passages of trac to r soon after irrigation was only
0.6 in.p.h.

It is generally  accepted tha t compaction increases bulk density, low­
ers porosity, gets the diffusion of soil air slower, decreases non-capillary 
porosity, and ra te  of perm eability, and restric ts p lan t growth. Review 
of litera tu re  on that m atter is presented by R a n e y  et all [5], R o s e n ­
b e r g  [8], V e i h m e y e r  and H e n d r i c k s o n  [12].

Increased compaction makes root extension more difficult. R estriction 
of roots to shallow depth reduces the soil reservoir of nu trien ts and 
m oisture which would norm ally be available to the plants. V o l z  [13], 
has observed tha t particu larly  roots of M IX rootstock could not penetrate 
into dense soil while some other rootstocks could. Wa 1 к o w and N i e - 
g o w i e 1 o w [14] concluded th a t for fru it trees the bulk density should 
not exceed 1.6 g/ccm. The results of several investigations [12, 14] indicate 
tha t root grow th tends to be restric ted  in fine tex tu red  soils w hen bulk 
density  gets m uch above 1.4 g/ccm. In coarser tex tu red  soils root grow th 
m ay not be noticeable restricted  at bulk densities less than  1.6 g/ccm.

G r u z d i e w  [3] studied a wide range of orchard soils in Russia and 
em phasised the im portance of the m echanical im pedance of different 
horizons in the soils. He found tha t the resistance to penetration of the 
probe (Golubievs penetrom eter) is a good index of penetrab ility  of soil 
for the roots, if the determ inations were m ade near field capacity. Apple 
tree  roots penetrated  readily  into the soil which resistan t values did not
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exceed 30 kG per square centim eter. At 30-60kG/sq«cm few roots were 
found. Above 60 kG /sq-cm  roots penetrated  only along the holes made by 
earthw orm s and by the roots of some other p lants like alfalfa.

MATERIAL AND METHODS

The study of the influence of heavy equipm ents used in apple orchards 
on physical properties of soil and particu larly  their compaction started  
in au tum n of 1964 in Field Experim ent Station at Dąbrowice. N ext 
year two other Stations nam ely Sinołęka, and Nowa Wieś were under 
investigation too. The m echanical composition of soil in investigated 
orchards are presented in Tab. 1.

T a b l e  1

Mechanical composition of surface s o ils  under investigation

Diameter in mm

Field
Experiment

Station

1-
0.5

0 .5 -
0.25

0.25-
0.1

Q.I-
О.05

0.05-
0.02

0.02-
о.ооб

о.ооб-
Ü. 002 o75ö2

Percentage

Dąbrowice 8 21 26 15 9 6 9 6

Sinołęka 3 6 21 13 7 14 14 22

Nowa Wieś 2 7 20 18 33 13 2 5

The orchards ranged in age from  17 to 30 years. T ractor w ith sprayer 
was used in studied orchards at least 20 to 30 tim es yearly. The orchards 
represented  two system s of culture — perm anent sod and clean cu lti­
vation kept for a long time. Two sam pling positions were selected in 
perm anent sod; one track area betw een rows and the second around 
edge of crone canopy of apple trees, and one in clean cultivation in track  
area.

In 1964 undisturbed  soil samples were taken only at Dąbrowice and 
at depth of 0-10 cm, from  both system s of cultivation. In 1965 soil cores 
w ere taken at Dąbrowice, Sinołęka, and Nowa Wieś from  the depth 0-10, 
10-20, 20-30, 30-40, 40-50 and 50-60 cm to find to which depth  soil is 
compacted. To find out highest compaction soil samples were alw ays 
taken in late autum n.
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From  each position and depth were taken 6-10 cores of 100 ccm for 
determ ination of bulk density, to ta l porosity, non capillary porosity 
etc., and 6-10 cores of 200 ccm for hydraulic  conductivity m easurem ent. 
Non capillary porosity was m easured by determ ining the w ater loss of 
the soils betw een complete sa turation  and 60 cm w ater suction according 
to R i c h a r d s  [6]. Bulk density  was calculated from  the volume of 
the cylinder and oven dry  w eight of the soil. H ydraulic conductivity 
was m easured using hydraulic gradient of 2.5 cm in the m ethod described 
by U ’h l a n d  [11].

In addition in field condition determ ination of resistan t to penetration 
of pneum atic type of penetrom eter described by R z ą s a  [9] was used. 
Using this penetrom eter we determ ined soil resistance in vertical direc­
tion to the depth of 40 cm, and horizontal direction to the distance of 
20 cm at in tervals of 1 cm. The horizontal penetration was m easured 
in the w all of the soil profile in the depth of 10, 20, 30 and 40 cm. 
I t was 10 tim es replicated  in each depth. The determ ination was done 
in Septem ber in soil m oisture condition near field capacity. In th a t tim e 
soil m oisture was also determ ined.

The differences among obtained data betw een traffic  and non tra f ­
fic area were so large in most analysed properties th a t it was not need 
to m ake statistical analysis, and results presented are average from  6-10 
replications.

RESULTS

Data from  Dąbrowice presented in Tab. 2 illustrated  th a t in traffic  area 
bulk density  m arkedly  increased in comparison w ith  non traffic  area. 
This increase of soil compaction in traffic  area is particu larly  observed in 
clean cultivation w here average bulk density  in surface layer was 
1.74 g/ccm. H igher bulk density caused by tractors and sprayers lowers 
to tal porosity, non capillary porosity and particu larly  hydraulic 
conductivity Tab. 2. H ydraulic conductivity at Dąbrowice in perm anent 
sod in non traffic  area is about 2 tim es greater than  in traffic  
area. Also in traffic  area in perm anent sod the hydraulic con­
ductiv ity  is m ore than  4 tim es greater than  in clean cultivation. 
In 1965 sim ilar studies were made also at Sinołęka and Nowa Wieś. 
H ighest values for bulk density  in traffic  area were obtained at Sinołęka 
in clean cultivation, although perm anent sod does not protect against 
compaction by tractors as it was observed at Dąbrowice in 1964 
(Tab. 2).



The in fluence of heavy equipm ent 37

T a b l e  2
Influence  o f  heavy equipment used in orchard on some p h ys ica l  

p r o p e r t ie s  o f  s o i l  in 0-10 cm depth

F ie ld
Experiment

Sta t io n

S o i l
management

Samples
taken
place

Bulk
d ens i ty

g/ccm

Total
p o r o s i ty

%

Non • 
c a p i l la r y  

p o ro s i ty  
%

Hydraulic 
condu ct iv ity  

cm/hr i
1

Dąbrowice Permanent T ra f f ic  area 1.56 41 .4 15.5 2.876

1964 sod Non t r a f f i c  area 1.48 44 .2 16.3 5.365

Clean
c u l t i v a t i o n

T ra f f ic  area 1 .74 34.3 10.5 0.671

Sinołęka Permanent
sod

T r a f f ic  area 1.75 33.4 8 .0 1.245

1965 Hon t r a f f i c  area 1.43 45 .8 17.2 4 .278

Clean
c u l t i v a t io n

T ra f f ic  area 1 .78 32 .6 7 .2 0 .629

Nowa Wieś Permanfint
sod

T r a f f ic  area 1 .66 36 .2 3 .4 0 .232

1965 Non t r a f f i c  area 1 .30 50 .9 10.7 3.684

Clean
c u l t i v a t i o n

T r a f f ic  area 1.72 35 .1 3 . 1 0.102

* -  Under 60 cm of water tens ion

T a b l e  3

Influ ence  of heavy equipment used in  orchards in  permanent 
sod on changes of  bulk dens ity

F ie ld
Experiment

Sta t ion

Samples
taken
place

Depth in cm

0-10 10-20 20-30 30-40 40-50 50-60

Bulk dens ity  in  g/ccm

Sinołęka T ra f f ic  area 1.75 1.83 1.70 1 .71 1 .7 1 1.76

Non T ra f f ic  area 1.43 1 .56 1.57 1 .55 1 .61 1.66

Nowa Wieś T r a f f ic  area 1 .66 1 .64 1.68 1.72 1 .71 1 .66

Non T ra f f ic  area 1.30 1.43 1.43 1 .53 1.55 1 .52

The depth to which soil is compacted by heavy equipm ent at Sinołęka 
and Nowa Wieś is presented in Tab. 3. The highest compaction was 
reached at Sinołęka in the depth of 10-20 cm and at Nowa Wieś in the 
depth of 30-40 cm. These data  indicated also th a t heavy equipm ent used 
in both orchards increases compaction, in comparison w ith  non traffic  
area to a depth of 50-60 cm.

Results concerning soil resistance to penetration  of pneum atic penet­
rom eter done in 1965 in traffic  and non traffic  area at Sinołęka and
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T a b l e  4

Influence of heavy equipment used in orchards on s o i l  r e s i s ta n c e  to penetration in v e r t i c a l  d irec t ion
October I 965

Field
Experi­

ment
Station

S o i l
manage­

ment

Samples
taken
place

Depth in cm

2-4 4-6 6-8 8-10 10-12 12-14 14-16 16-18 18-20 20-22 22-24 24-26 26-28 28-30 30-32 32-34 34-36 36-38 38-40 Avera­
ge

2
S o i l  r ee is ta n c e  to penetration  in kG/cm

Sinołęka

1

Perma­
nent
eod

T raff ic
area

66 ,0 115.0 157.6 162.6 162.3 162.9 I 60 .6 164.3 167.1 170.0 175.0 185.0 172.0 170.0 162.0 158.6 156.0 159.2 I 60.0 157.2

Son
t r a f f i c
area

26.5 35.3 42.2 46 .2 50.8 55.2 57 .0 6О.6 67 .7 78.5 97.5 100.5 I I 5 .6 111.0 116.0 121.0 128.6 126.3 128.2 82.4

Clean
c u l t i ­
vation

T raf f ic
area

135.0 130.0 above 200.0

Nowa
ЪШ

.

perma­
nent
sod

T raf f ic
area

54 .2 79.$) 104.2 126.5 140.2 158.5 166.0 176.0 188.0 185.0 186.0 189.0 180.5 175.0 179.0 172.0 169.0 175.0 176.0 156.8

Non
t r a f f i c
area

10.2 18.3 22.8 27.4 30.3 30.8 35.0 39.4 46 .6 45 .5 51.6 58.3 70.5 75.8 80 .6 84.0 84 .0 90.8 101.0 52.8

Clean
c u l t i ­
vation

T raf f ic
area

1

32.5 51.5 63.0 84 .2 115.5 138.0 I6O.O 162.0 171.0 I 60 .0 158.4 166.2 175.0 182.5 above 200.0

!. 
S

łow
ik
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Nowa Wieś illustrate  Tab. 4. At Sinołęka in clean cultivation and in 
traffic  area soil resistance below 6 cm depth was higher than  200 kG/sq*cm 
and it was impossible to m easure it. The same value was reached at 
Nowa Wieś below 30 cm depth.

In both orchards g reater differences existed betw een traffic  and non 
traffic  area in soil resistan t to penetration of probe in surface layers 
than  in deepper ones. In surface layers soil resistance is greater some-

Influence of heavy equipm ent used in orchard on soil 
resistance to penetration in vertical direction: a) at S in o łę­

ka, Ъ) at N owa W ieś. October 1965
1 — p e r m a n e n t  s o d  t r a f f i c  a r e a , 2 — p e r m a n e n t  so d  n o n  t r a f f i c  a r e a , 3 — c le a n  c u l t i v a t io n

t r a f f ic  a r e a

tim es three to four tim es in traffic  than non traffic  area. In Nowa Wieś 
soil resistance in surface layers in perm anent sod and traffic  area was 
higher than  in clean cultivation but it was opposite bellow 30 cm depth. 
It is in teresting to note th a t soil m oisture in tim e of study in each 
orchard is very sim ilar in both soil m anagem ents (Tab. 5).
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T a b l e  5

S o i l  moisture in  time of  measurement of  s o i l  r e s i s ta n c e  
to penetrat ion

F ie ld
Experiment

Stat ion

S o i l
management

Samples
taken
place

Depth in  cm

0-10 10-20 20-30 30-40

1 Weight percentage

Sinołęka Permanent sod T r a f f ic  area 10.0 11.1 12.8 11.4

Non t r a f f i c  area !! ô ‘ 6 10.8 12.6 12.5

Clean c u l t i v a t io n T ra f f ic  area i S.6 10.2 12.0 12.6

Nowa Wieś Permanent sod T ra f f ic  area 13.1 14.7 14.6 1 2 . b

Non t r a f f i c  area 15 .1 14.9 14.1 14.0

Clean c u l t i v a t io n T ra f f ic  area 14.6 13.2 12.4 12.2

T a b l e  6

Influence of heavy equipment used in orchard kept in permanent sod at Sinołęka on s o i l  
r e s i s ta n c e  to penetra t ion  in hor izonta l  d ir e c t io n  

October I 965

Samples
taken
place

Distance from the w a ll  of  s o i l  p r o f i l e  in cm

Depth
cm 2-4 4-6 6-8 8-10 10-12 12-14 14-16 16-18 18-20 average

2-20
S o i l  r e s i s ta n c e  to p enetra t ion  in kG/cm2

T ra f f ic
area

10 135.0 152,5 149.0 159.0 I 6O.O 161.0 162.0 169.5 162.5 156.7

40 130.0 145.2 150.0 149.0 152.0 I 6O.4 159.7 165.2 167.8 153.3

Non
t r a f f i c

10 52.0 60 .5 50 .2 4 5 .5 51 .2 6O.5 55 .0 4 9 .O 46.2 52.2
area 40 89 .0 92.5 101.2 109.0 112.8 109.7 105.2 IO6 .5 109.3 103.9

Soil resistance to penetration of probe in horizontal direction for 
Sinołęka in perm anent sod in traffic  and non traffic  area in d ifferent 
depth is presented in Tab. 6. In traffic  area highest soil resistance was 
m easured in the depth of 30 cm but the greatest differences exist in the 
depth of 10 cm (Tab. 6).

DISCUSSIO N

In m odern fru it tree cu lture it is impossible in practice to elim inate 
using of tracto rs and other heavy equipm ent. W hen w eather is wet it is 
necessary to use m ore sprayers in apple orchards than  in dr:v w eather.
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This very high stream  of traffic  of heavy m achines over the w et soil 
in orchards leads to its compaction. It was shown at Dąbrowice, Sinołęka, 
Nowa Wieś th a t under heavy equipm ent several soil physical properties, 
particu larly  bulk density, porosity, hydraulic  conductivity, soil resist­
ance to penetration  of probe influences adverse in great extent. (Tab. 2, 
3, 4). O btained data agree w ith data of d ifferen t investigators [1, 2, 7, 13].

Soil compaction in the large ex ten t in some soil types m ay effects 
m any problem s in fru it tree  growing. P articu la rly  when clean cultivation 
is kept in orchard there are m any difficulties w ith  passing the trac to r 
w ith  sprayer. Also w ater perm eability  in clean cultivation seems to be 
slowe than  in perm anent sod. In dense soil layer like it was concluded 
by W a 1 к o w and N i e g o w i e l o w  [14] and G r u z d i e w [3] root 
system s of apple trees can not en try  in because of m echanical impedance. 
Increase of soil density  at Sinołęka and Nowa Wieś to the depth of 
50-60 cm m ay adverse root penetration  in area passed by trac to r wheels. 
This can increase difficulties for growing roots in traffic  area particu larly  
in intensive orchards p lanted in sm all distance w hen roots can have 
sm all volume of soil for feeding. This can be particu larly  im portant 
w ith  rootstocks which are sensitive to dense soil for instance M IX  like 
it was found by V o l z  [13].

At Sinołęka in tim e w hen soil compaction was studied there  were 
m ade tranches for tube drainage in this orchard and it was observed 
th a t in traffic  area and particu larly  in shallow layers only few roots of 
Antonovka seedlings penetreated  dense layers.

Using popular Polish sprayers it is necessary to pass two tim es in 
each row  to spray the both side of the trees. It m eans tha t in particu lar 
year when it is need to spray  12 tim es the trac to r and sprayers m ust 
travel th rough given row 24 tim es. In such condition compaction w ill 
increased from  year to year.

No simple relationship could be found betw een the force required  to 
drive a probe into the soil and the soil conditions, and fru it tree  grow th 
and roots. It is obvious tha t in traffic  area in both soil m anagem ents 
is a very  high soil resistance to penetration  of the probe. As the m easure­
m ents were m ade in sim ilar m oisture condition in perm anent sod and 
clean cultivation large differences in resistance depend m ainly on 
higher degree of compaction. Thus high soil resistance found in traffic  
area m uch more exceed values w hich G r u z d i e v  [3] has found as 
a lim ited for the apple tree roots. F u rth e r studies are necessary to explain 
some relation betw een compacted and non compacted soil in relation to 
the root grow th of fru it trees.
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К .  S Ł O W I K

L ’INFLUENCE DE L ’EMPLOI DES M ACHINES LOURDES, D AN S LES VERGERS 
DE POMMIERS, SUR LA COMPACITÉ DU SOL

I n s t i t u t  d ’A r b o r i c u l t u r c  à S k i e r n i e w i c e

R é s u m é

La déterm ination de l ’in fluence de l ’action de pression des m achines lourdes 
(tracteurs et pulvérisateurs) dans les vergers de pom m iers, sur les changem ents 
des particularités physiques des sols.

Ces observations ont eu lieu en dans les vergers de l ’Institut d’A rboriculture  
1964 à D ąbrowice — et en 1965 aussi à Sinołęka et Nowa W ieś. Ces observations 
ont eu lieu  dans des verg’ers de pom m iers de Tage de 17—30 ans. Les particularités
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physiques des sols furent m arquées dans les cylindres dans des échantillons des 
sols prelévés des pelouses et des sol nu travaillé  des bandes de terre pressées par 
les tracteurs et des pelouses non pressées par des m achines. En outre on a déter­
m ine la concision du sol au m oyen d’un pénétrom ètre pneum atique construit par 
R z ą s a  [9].

Sous l ’in fluence des passages des m achines lourdes dans le verger a lieu  une 
dim inution prononcée de la porosité générale des sols, de la porosité noncapillaire  
et de la perm éabilité (table 2). Dans tous les vergers exam inés dans les bandes de 
passage la perm éabilité dans la couche supérieure du sol éta it de 2 à 4 fois plus 
grande dans les pelouses que dans les sol nu travaillé. On constata un accroisse­
m ent du poids volum e des sols sous l ’in fluence de l ’action de pression des m achines 
jusqu’à une profondeur de 60 cm (table 3). A Dąbrowice on observe une com pression  
m oindre dans les bandes de passage dans les pelouses que dans les sol nu travaillé, 
ce qui ne fut pas observé ni à Sinołęka ni à Nowa W ieś (table 2).

Les d ifférences de concision du sol déterm inées au pénétrom ètre étaient parfois 
très prononcées selon le m ode de culture et selon la profondeur, la concision la 
plus prononcée fut dém ontrée dans le  sol en sol nu travaillé  dans les bandes de 
passage (table 4).

к. S Ł O W I K

DIE BODENDICHTE IN APFELBA UA NLA G E BEI ANW ENDUNG SCHWERER
M ASCHINEN

I n s t i t u t  f ü r  O b s t b a u  in  S k i e r n i e w i c e

Z u s a m m e n f a s s u n g

Zw eck der durchgeführten U ntersuchungen w ar die Bestimmung' der D ruck­
w irkung schw erer M aschinen (w ie Traktoren und Spritzgeräte) in den A pfelbaum ­
anlegen.

D iesbezügliche U ntersuchungen w urden im Jahre 1964 bei der V ersuchsstation  
des O bstbauinstitutes in D ąbrowice, im 1965 auch in Sinołęka und Nowa W ieś an­
gelegt. Es w urden die A pfelbaum gärten im A lter von 17— 30 Jahren untersucht. 
P hysikalische Bodeneig’enschaften  w urden auf Grund der in die Z ylinder entnom ­
m enen Proben bestim m t. D ie Proben w urden vom  gedichteten  R asen und schw arzer 
B rache w ie  auch vom  Rasen, auf w elchem  kein Traktor gefahren war, entnom m en. 
A usserdem  w urde die B odendichte m it dem pneum atischen Penetrom eter von  
R z ą s a  [9] bestim m t.

U nter dem E influss des in den A nlagen arbeitenden schw eren G erätes erfolgte  
w esen tlich e  E inschränkung allgem einer und kapillärer Porosität und der D urchläs­
sigkeit des Bodens (Tab. 2). In den F ahrstreifen aller untersuchten Gärten w ar  
die D urchlässigkeit der oberen B odenschichte unter dem Rasen 2—4 m al grösser  
als unter der schw arzen Brache. Das V olum engew icht des Bodens vergrösserte sich  
unter der D ruckw irkung der M aschinen bis zu 60 cm T iefe (Tab. 3). In D ąbrowice  
w urde in den Fahrstreifen des R asens k leinere B odenverdichtung als unter der 
Schw arzen Brache festgestellt. In Sinołęka und Nowa W ieś hat man andere R esultate  
beobachtet (Tab. 2).
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D ie m ittels des Penetrom eters bestim m ten B odenverdichtungsdifferenzen w aren  
m anchm al, je nach der B earbeitungsart und T iefe, sehr gross, w obei die grösste  
B odenverdichtung in den F ahrestreifen  der schw arzen Brache fe s tgeste llt w urde  
(Tab. 4).

K A Z I M I E R Z  S Ł O W I K

WPŁYW  STOSOW ANIA CIĘŻKICH M ASZYN W SADACH JABŁONIOW YCH
NA ZBITOŚĆ GLEBY

I n s t y t u t  S a d o w n i c t w a ,  S k i e r n i e w i c e  

S t r e s z c z e n i e

Celem  przeprow adzonych badań jest określen ie w p ływ u  ugniatającego działania  
ciężkich m aszyn (jak traktory i opryskiw acze) w  sadach jabłoniow ych na zm iany  
fizycznych w łaściw ości gleby.

Badania przeprowadzono w  1964 r. w  sadach ZNB Instytutu  Sadow nictw a w  D ą­
brow icach, a w  1965 r. także w  S inołęce i N ow ej Wsi. B adaniam i objęto sady jab ło­
n iow e w  w ieku  17— 30 lat. F izyczne w łaściw ości gleb oznaczono w  cylindrach  
w  próbkach gleby pobieranych z m uraw y i czarnego ug'oru z pasów  ugniatanych  
traktoram i oraz z m uraw y z m iejsc n ie ugniatanych żadnym  sprzętem  m echanicz­
nym . Poza tym  zw ięzłość g leby oznaczano penetrom etrem  pneum atycznym  k on ­
strukcji R z ą s y  [9].

Pod w p ływ em  dokonanych przejazdów  ciężkim  sprzętem  w  sadzie następuje  
znaczne zm niejszenie się ogólnej porow atości gleby, porow atości n iekapilarnej i prze­
puszczalności (tab. 2). W e w szystk ich  badanych sadach w  pasach przejazdu prze­
puszczalność w odna w  w ierzchniej w arstw ie  gleby w  m uraw ie była 2 do 4 razy  
w iększa niż w  czarnym  ugorze. W zrost ciężaru objętościow ego gleb pod w p ływ em  
ugniatającego działania m aszyn stw ierdzono do głębokości 60 cm (tab. 3).

W D ąbrow icach w  pasach przejazdu w ystępow ało  m niejsze ugn iecen ie  gleby  
w  m uraw ie niż w  czarnym  ugorze, czego n ie obserw ow ano w  Sinołęce i N ow ej Wsi 
(tab. 2).

R óżnice w  zw ięzłości gleby określonej penetrom etrem  b yły  n iekiedy bardzo 
duże w  zależności od sposobu upraw y oraz głębokości, przy czym  najw iększą zw ięz­
łość w ykazyw ała  gleba w  czarnym  ugorze w  pasach przejazdu (tab. 4).

к. ел ов и к

ВЛИЯНИЕ ПРИМЕНЯЕМОСТИ ГРУЗН Ы Х МАШ ИН В ЯБЛОНЕВЫ Х САДАХ
НА КОМ ПАКТНОСТЬ ПОЧВЫ

И н с т и т у т  С а д о в о д с т в а ,  С к е р н е в и ц е

Р е з ю м е
Целью проведенны х исследований было определение уплотняющ его дей ­

ствия применяемых в садах грузны х машин (тракторы, оирискиватели) на изм е­
нение ф изических свойств почвы.
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И сследования приводились в 1964 году в садах Института Садоводства  
в м. Домбровице а в 1965 году такж е в м. Синоленка и Нова Весь. И сследования  
охватывали сады 17—30 летнего возраста. Ф изические свойства почв определяли  
в цилиндрах в почвенных образцах отобранных -с муравы и с черного пара на  
полосе сж атия (уплотнения) колесами трактора а такж е с муравы, где почва 
не подвергалась сжатию механическим оборудованием. Кроме того определяли  
плотность почвы с помощью пневматического пенетрометра конструкции  
Ж о н с ы  [9].

Под влиянием многократной езды  машин в садах последовало значитель­
ное уменьш ение общей пористости (скважности) почвы, некапиллярной  
пористости и проницаемости почв (таб. 2). Во всех исследованны х садах в по­
лосе переездов (движения) машин проницаемость верхнего горизонта почв 
была на мураве в 2 до  4 раз большей, чем на черном пару. Повыш ение объем­
ного веса почв под влиянием уплотняю щ его действия машин обнаруживалось  
до глубины 60 (таб. 3). В м. Домбровице выступало меньш ее сж атие почвы на 
мураве, чем на черном пару, что однако не проявилось в м. Синоленка и Нова 
Весь (таб. 2).

Разницы  в плотности почв определяемой пенетрометром были иногда очень  
велики, в зависимости от способа и глубины обработки, при чем самой высокой 
плотностью отличался черный пар в полосах переездов (таб. 4).




