THE STATE OF AGGREGATION IN VARIOUS SOIL TYPES
IN ISRAEL*
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INTRODUCTION

In the investigation of the soils of Israel, little attention has been directed
to the study of the structure and state of aggregation of the various soil types.
The definition of these physical properties is of importance in the evaluation
of the soils from the genetic, morphological, and agricultural standoints (8, 10,
11, 29). The favorable water and air regimes of the soil, which largely determine
the possibilities for crop development, depend on structural properties. Hence,
if’ structure is faulty, moisture and air balance are impaired and yields
may be low; this despite the presence in the soil of adequate quantities of
available nutrients. The microflora and its activity are likewise affected by
soil structure. The relation of size and stability of aggregates to yield levels
has previously been established (3, 4, 6, 7, 13, 24, 26).

In soils subject to the dangers of erosion, structural properties largely
influence the acceleration or retardation of this destructive process. Soils
of unstable structure erode more easily. The improvement and stabilization
of aggregation constitute an important means for the prevention of cros;ifm
(5,9, 12, 15, 16, 17). The form of structure and the degree ofaggrege'uc Sl:’..lbl‘]l[y
differ in various soil types. Soils are differentiated into those having distinct
and developed structure, undeveloped structure and no structure. Thc dn
racter of the aggregates depends on the presence, amoun.ts, and. ;?loiacrms
of binding and stabilizing agents, such as mineral and organic colloids, € ec’troc;
Iytes, and exchangeable cations; it depends also on the extent of wetting an
drying,

Although there
the great importance of organic m . :
there are disagreements as to the manner in which or

(27, 28) claims that cohesion of soil particles into aggreg
Rehovot. 1957 Series, No. 148-E.

are no differences of opinion among investigators as to
atter in the building of stable aggregates,
ganic matter acts. Sideri
ates is accomplished
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through the physical — chemical bonds which Ijorm at the contact areqs
between the organic and inorganic colloids. Martin (11), on' t‘hc other hand,
holds that the organic matter serves as a medium for the nulrm‘on and activity
of soil microorganisms, that the actual binding of soil particles into aggregates
is accomplished with the aid of their secretions and through the participation
of the cells of microorganisms and fungi mycelia themselves.

In addition to the natural factors which act on the soil and determine
the character of the aggregates, the forms of mechanical cultivation, fertilization
manuring and liming, crop rotation and irrigation, change the stuctural pro-
perties of sotls.

The aim of this work is to 1) determine the character of aggregation in
the principal soil types of Israel, 2) elucidate the relation between the degree of
stability of aggregation and the organic matter, percentage of lime and mecha-
nical composition of the soils, and finally 3) to study the influence of cultivation
and irrigation on the changes in aggregation.

METHODS

Size and stability of the aggregates were determined with the aid of the
wet sieving method according to Yoder (31); the sieving was done on sieves
whose openings were 1.0, 0.5, and 0.25 mm in diameter. The determination
of aggregates was carried out in six sample-replicates from each plot. The
mechanical composition of the separated aggregates was tested. The mecha-
nical analysis was carried out according to Beam (30) and the aggregation
index was calculated according to van Bavel (2): organic matter was analysed
according to the method of Scholenberger, as modified by Tiulin (1); the pH

was determined electrometrically. Results were evaluated statistically. All data
are on the dry matter basis.

THE SoILS

The character of aggregation was determined for different soil-types
taken from non-cultivated locations. In some of the soils, the aggregation was
determined in the various horizons of the soil profile: in others, the samples
were taken only from the uppermost layer to a depth of 20 cm. in order to
determine the influence of soil cultivation on aggregation. For this pur-
pose, samples were gathered from non-cultivated, dry-land farmed and irri-

gated lands respectively. The soil types tested for aggregation were:
a) terrarossa

b) rendzina

¢) loess and loess-like soils
d) brown-red sandy soils
e) grey calcareous sojls

{) alluvial soils of Mediterranean red-earths origin
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RESULTS

THE AGGREGATION IN VARIOUS SOIL TYPES

Terrarossa

From this soil type two profiles were examined, one from Eilon in the
Galili mountains, and the other from Ma’aleh-Hahamisha in the Jerusalem
mountains. These soils are formed from hard limestone (23). Vegetation plays
an important role in their formation (21).

Table 1 presents the results of the analyses of the mechanical composition,
organic matter percentage, lime and pH of the soils. The terra rossa soils are
clays. Their upper layers are rich in organic matter, which is typical of most
soil of this type; they are poor in lime or lacking in it. The structure is granular
in the upper layers and nutty, passing into prismatic, in the deeepr layers.
Structure of the upper layers, therefore, provides favorable conditions for
plant growth. The analysis shows that in the uppermost horizon of the soils,
the amount of stable granular aggregates with a diameter greater than I mm
attains 80—90%; in the B,-horizon also the percentage is appreciable. In the
horizons in which the granular structure is followed by nutty and prismatic
structure, there is but a low percentage of aggregates with a diameter greater
than 1 mm, and the soil is principally made up of aggregates of 0.5—1.0 mm
and even smaller diameters.

The large amount of colloidal organic matter, high percentages of mineral
colloids, high exchange capacity, the cation composition in which calcium
predominates and sodium is nearly absent, and the specific climatic conditions
of alternate wetting and drying, all formed conditions which brought about the
creation of stable aggregates of larger diameter. These soils are classed as
productive, their favorable structure being one of the factors on which their
productivity is based. This good structure also serves as a bulwark against the
extreme activities of water erosion which prevail in the mountain regions.

Rendzina soil

This soil belongs to the group of dark rendzinas formed from hard chalk
of the Eocene age (32). The soil, according to texture, is a clay; it is rich in
organic matter and poor in lime. In the A-horizon a granular structure deve-
loped; the percentage of stable aggregates greater than 1 mm attains 70, and
the total stable aggregates form 90 9 (Table 1). Structure in the rendzina soil is,
therefore, of high quality, as in the terra rossa soils. The presence of an appre-
ciable percentage of organic matter aggregated the soil particles into a stable
granular structure. The soil is endowed with a good water infiltration capacity

and is resistant to erosion during the winter. It is classed among the productive
soils.
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Loess and loess-like soils

These are acolian soils formed under arid and'sem'i-arid climatic condj-
tions. They originate from desert dust material deposited in th.-c northcrn Negey
(20, 23, 32). Fine silica sand constitutes over half of the weight of the loess:
the rest is silt and clay. The soil is poor in organic matter (Table 2). Texturally,
(he soil varies from a loam to a sandy clay loam. Under the arid climatic
conditions the soil did not mature, and the horizons in its profile are not
clearly defined. The structure is undeveloped; it is crL‘:mby-dusty or dusty,
and its aggregation is weak. The percentage of aggregation of the larger class
(1 mm) is small and lies between 5 and 10. Of the smaller aggregates, those
having a diameter of 0.25—0.50 mm. are more abundant. A prolonged drying
during the year, low organic matter content, excessive sandiness, and an appre-
ciable percentage of exchangeable sodium — all formed conditions unfavorable
for the formation of stable and large aggregates. The soil is subiect to the
action of wind-erosion since the protective vegetation is destroyed during
cultivation: it is also casily carried away by water. During the rainy season
and when irrigated by sprinklers, the soil becomes compacted and forms an
upper crust which is only slowly permeable to water, thereby aiding erosion.

The soil of Hatzerim is loess-like; it is texturally poorer in the finer fraction
than typical loess, and is classed as a sandy-loam. It is very poor in organic
matter; lime content is appreciable. The soil is loose and practically structure-
less. The percentage of aggregates greater than 1 mm is negligible, and the
smaller aggregates are also scarce (Table 2). The soil is unstable and subject
to erosion.

Brown-red sandy soils

Soils of this type are formed from calcareous sandstone called “kurkar”
(19, 23) or directly from shifting sands (22). Texturally, they are sands, sandy
loams, loams and sometimes clay loams. The A-horizon is generally sandy.
The soils are deficient in organic matter, most of them are lacking in lime,
and their exchange capacity is limited. Table 2 presents the mechanical com-
position of the sandy soil in which the aggregation was determined.

No aggregates greater than 1 mm in diameter formed in the soil in question.
To the extent that they are present, the aggregates are of the fine sort.

! The deﬁcm.:ncy in clay and in organic matter, as against the high content
of coarse fractions, prevented the formation of any structure worthy of note

in thc? sandy layers of the brown-red soil. It may, therefore, be considered as
practically structureless.

Grey calcareous soils

These soils found in the Jordan

and Beisan valleys e formed primarily
through the weathering of the Lis R

an marls which are prevalent there. This
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weathered material received admixtures of cal.careous erosional materig| from
the adjacent mountains. The soils are deep, 'thﬂ_f PfOﬁleS genemlly. undevelope
and their horizons not marked. They are rich in lime, and contain a relatively
appreciable percentage of organic matter. Téxturallly they are classified g
clay-loams and clays (Table 3). The structure 1s lTTCdllln-'l nutty orlcrumh_\‘; in
the heavier soils it becomes prismatic in the B-horizon. The quantity of aggre-
gates greater than 1 mmis but medium in the A;—Aj horizons; it decreases with
depth. The aggregates which form the nut and crumb structure of these soils
are largely of small size. The appreciable percentage of lime, particulary in the
clay fraction, endows the soils with favorable physical properties from the
standpoint of water infiltration and aeration (18). The soils are fairly stable
toward the action of erosion. Their cultivation with various mechanical imple-
ments is relatively easy.

Alluvial soils

Table 4 presents data on the mechanical composition, organic matter and
lime content of a group of alluvial soils and of a colluvial soil. They developed
from the alluvium of Mediterranean red-earths, formed principally from
limestone formations; in one case there is an admixture of alluvial material
of basalt origin. The alluvium of Mediterranean red-earths may in some cases
have received additions of rendzina alluvium or aeolian deposits.

All of the alluvial soils, except that to which aeolian deposits were added,
are clay soils, and heavy throughout their profile. The soil which contains
aeolian material is a sandy clay loam in the A-horizon and a sandy clay in the
B-horizon. All of the soils contain lime, in various amounts. Except for the
terra rossa colluvium, they are relatively poor in organic matter. Their structure
is granular or nutty in the upper horizons, becoming crumb or prismatic with
depth. All of the heavy alluvial soils contain but limited percentages of aggre-
gates greater than 1 mm, although the percentages of smaller stable aggregates
are high. The fine aggregates which are present in appreciable percentages

impair the physical properties of the soils. The soils in question are noted

for their slow rate of water infiltration and impaired aeration during irrigation.

The terra rossa colluvium differs in these respects. This soil is rich in organic
matter and contains appreciable percentages of
particularly in the A-horizon. With depth, the
gates increase, as in the heavy alluvial soils, Th
occurs in the lighter alluvial soil to which aeoli
fine aggregates constitute appreciable percentage

aggregates greater than 1 mm,
percentages of smaller aggre-
e least developed aggregation
an desert dust was added; the
s in this soil.

114



6L L91 600 SZ  Ieh 08l 9 1p0 9l onewsud g gg—g9 uonsodap
8L 8LI 090 0C 01y 061 08¢ 940 TSl Aqunudosieod g g9—g¢ uerjoor
08 8'tl 99°0 | S Pel 1°LC oF'0 P91 s Y S$S—Ic pue yiied pal
L'L $El 1870 LYy 9°9¢ rds )| SvC 0£°0 €01 Annu wnipaw UBAURLIDIIPIN jO
pueasieod vy [z WNIAN|[B Wwo.j
padopaaag anig
8L 96 LT 'l SEl 6'61 +°¢9 €570 891 Y 0T—0 QA0Qe Sy [B[eyeN
8L 69  $90 Sl VEl LoL] ¥'L9  89°0 881 o 4 06—0L (eurzpuai pue
L'L 8¢ ¥L0o 01 9¢l S8l 699 L0 oI Ienuess UI110 duojsauu|
‘Paw pue [[ews q 0L—LE JO) yures pas
9L  ¥9 €60 'l £l €8I 299 050 0TI Jejnuesgasieod Iy e—¢] UBQUBLIIPIN  prae(q
L'L 6§ 'l vl orl 6'81 L'S9 690 8'ST Tenuesdcpawr - Ty ¢[—g  wouj padojaad eWweYy
6L t9] 88°0 £l €¢I £°0C 1'¢€9 8t°0 911 " g4 06—8L
8L 0%l L6°0 80 Pel L'0T ['£9 0 811 ‘e 4 8L—8¢
L'L 091 Il 80 191 90T §T9  9v0 6°¢1  ohewsud Ley (u13Lio jeseq
pue aenuesd A% 8€E—TT pUe QUOISIWI|
Jemnuesd JO) Yjaea pas
8L 8Vl 'l 0’1 7’81 6'81 6’19 $£0 €€l wnipau UBQURLINIPOA
pueasieod vy 77— JO wnran|e
woly padoaAd(q  BIABYIDN
6°L L5C il €1 811 €6l 9°L9 LEO 9L . g4 06—IL
6°L 8t 9’1 Tl ! 961 699  +5°0 I°L1 qunijews g [L—pg
8L ¢ €T Gl 601 0T L9  SLO 8°CE “ Y pe—L1
8L L [56 0l 9°TI 6l L9 $8°0 Sy Je[nuess
wnipaw BSSOI B1IN
pueasieod Ty /1—0 JO wnianjjo) Bs|ey
M 5 i g e 7o) i No.o,_ v e | _ A ,
° | o | —2zp" SR ww o une gy | | X m
; m % |Aaupul b:.m% Bmw@c‘, —¢00°0 |200°0>| & M ” lmmm.oo Im.% ! o< | SRS * s (wa) | add{1 oo
H f00PD  omt aswony| ampy | MS 10 _ . o.vm , Wﬁ | . r s | wPa 4 1tos .
o | % uouisodiuos [patuvyapy g S2ID304330 fo % | A ﬁ

|

STIO0S TVIANTIY NI HY ANV SWIT “YLLYIN DINVOUO ‘NOLLISOdWOD TVOIINVHOIW ‘NOLLISONOD LVOIUOOY ANV TUNIONAULS
v H19V.L



DISCUSSION AND CONCLUSIONS

From the standpoint of their aggregation, the d'iﬁ'e_rent soil l}ypcq which
were examined can be divided into 4 groups. The division was ill‘dcd by the
aggregation index values, calculated accordmg to .the formullac o? van Bavyel
(2). This aggregation index reflects the aggregation in summarized form.,

Soils of highly developed, stable aggregation (>0.5 mm). They are
especially notable for the very high percentage c')f aggregates greater
than 1 mm in diameter in their uppermost horizon, and for a high
percentage in the underlying horizon. To this group belong the terra
rossas and rendzinas (of hard chalk origin). The total amount of
stable aggregates greater than 0.5 mm. in diameter in the upper

/

horizon of uncultivated soils is close to 909 : in the next horizon it

a)

is about 70 9%,.

b) Soils of medium aggregation (> 0.5 mm) in the A; and A, horizons
ranging from 30—509, but limited in aggregates greater than | mm
in diameter. The terra-rossa colluvium, the alluvial soils, and the
grey calcareous soils — are endowed with such an aggregation.

c) Soils of but limited stable aggregation (> 0.5 mm) and deficient in
aggregates greater than 1 mm in diameter. In the loess soils the content
of aggregates smaller than 0.5 mm is approximately 159/,

d) Soils with negligible stable aggregation (> 0.5 mm), practically lacking
in aggregation of this size. The brown-red sandy soils and loess-like
soils come under this category.

Organic matter played a foremost part in the formation of the larger
aggregates (> 1.0 mm); the relation between the organic matter and such
aggregates is notable in the terra rossa and rendzina soils, especially in the
upper horizons where organic matter accumulated. In soils of other types, in
which the organic matter content was lower, the percentages of aggregates
~larger than 1 mm were correspondingly lower. The formation of stable aggre-
gates of the smaller sort (0.5 —1.0) also depends on the organic matter. The
.relation of the aggregation (in the A-horizon), expressed as the aggregation
index and the organic matter percentage in the soil, can be seen in Figure 1.

. A general (il.ependenqe of aggregation on soil texture js evident. The coeffi-
cient of correlation, which expresses the relation of aggregates larger than 1 mm
to the clay content, is + 0.60, and is significant at the 1% level

“ .

The high lime content of the soils did not imp

aggregates larger than 0.5 mm in diameter. The total aggregation in the plow-

layer.of lh'e higl'lly calcareous soils (40—60 %, CaC0,) is similar to that of the
alluvial soils which contain only 2—15% lime

air the formation of stable
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PERCENTAGE OF ORGANIC MATTER

Fig. 1. The relation between aggregation -index and percentage of organic
matter in the soil,

THE INFLUENCE OF CULTIVATION ON SOIL AGGREGATION

The influence of irrigation and cultivation on aggregation was determined
in the plow layer of uncultivated, dry-farmed and irrigated lands. On each
site soils of the specific type were selected; the plots, though variously cul-
tivated, were situated as close as possible to each other. The mechanical
composition, percentage of lime and pH were similar in the uncultivated and
cultivated fields. Aggregation was examined in terra rossa, rendzina, alluvial,
grey calcareous and loess and loess-like soils. The data pertaining to the com-
position of the uncultivated soils are presented in Tables 1-—4. Table 5 gives

TABLE 5.
CHANGES IN ORGANIC MATTER CONTENT OF SOILS UNDER CULTIVATION

) g7, [ r ,
Percent organic matte Years

e Eeope Uncultivated Dry-farmed Irrigated — irrigated

Eilon Terra rossa 7.1 5.9 4.0 5
Dalia Rendzina 5.0 2T 3.2 8
Ashdot Ya'akov  Grey calcarcous soil 1.5 1.4 157 l(;
Nahalal Alluvial soil 1.7 115 1.8 l('
Dorot 0.46 0.61 0.61 8

i 5
Shefayim Brown-red sandy soil 0.67 0.46 0.67 :
Hatzerim Loess-like soil 0.46 0.41 0.46 Sy T

the organic matter percentages in cultivated and cultivated soils. The data
show that in soils rich in organic matter, such as terra rossa and rc':ndz.ma, the
t decreased markedly in the wake of cultivation and

ic matter conten A KN
§ i f cultivation and irrigation of terra rossa soil

irrigation. After only 5 years o
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{tivated, the soil lost over 40, of its organic

(Eilon) that was previously uncu . er 407 ¢
ted soil after 8 years of cultivation lost gyer

matter; a cultivated but unirriga : |
30%, as compared with the adjacent uncultivated plots. A previously uncy|.
0’

tivated rendzina soil (Dalia) after 8 years of irrigation, lost ‘ncarl_\" 4{)"0 of the
organic matter, and nearly 507, follow‘mg sev'eral years of non-irrigated cyl-
tivation. The fact that the irrigated soils received manure regularly must be
taken into consideration.

In soils which the organic matter percentages are intermediate or low,
the organic matter losses are slightly marked in non-irrigated fields, while in the
irrigated fields receiving manure, a slight rise was even discernible.

The changes in aggregation through cultivation of the soil are also marked
most in the soils which are rich in organic matter (terra rossa and rendzina)
and generally endowed with good aggregation (Table 6). The decrease in per-
centage of aggregates larger than 1 mm in diameter in terra rossa was large,
amounting to 409 in a cultivated non-irrigated field, and 607 in the irrigated
soil. In rendzina, this decrease in aggregates was not found for the cultivated
non-irrigated field, but amounted to 409, in the irrigated field. In the course
of their disintegration, the aggregates of the larger diameter (> 1.0 mm) were
broken down into aggregates of smaller size (0.5—1.0 mm, or even 0.25—0.5
mm). In some cases, cultivation and irrigation actually disintegrated some of
the larger agggregates into units smaller than 0.25 mm. A limited number of
years of irrigation sufficed to disrupt a good part of the large stable aggregates
and produce a dust-like condition of the soil.

TABLE 6,
THE CHANGES IN AGGREGATE COMPOSITION OF SOILS UNDER CULTIVATION

} Uncultivated Dry farmed Irrigated

% aggregates % aggregates % aggregales

Location| Type |
;>1.0 0.5-1.0 0.25-0.5

mm mm mm
|

>1.00.5-1.0 0.25-0.5
mm mm mm

Aggregation |

index

% |
>1.0 (Lﬁ-l.U. 0.25-0.5
mm mm | mm

index

Aggregation

348 19.8| 21.9
394 22.9| 18.8

Eilon |Temrarossa [88.8| 42| 2.6 |1.45/53.8 16.1] 167

Dalia  |Rendzina (69.5 14.6| 5.8 1.24/69.2 152 6.6
Ashdot Grey calca- | “

Ya'akov | reous soil [24.1 | 10.4 | 17.9 10.58 | 125 7.8|16.7 (037 52 93 247 (029
Nahalal | Alluvial soil|16.8 | 17.3 | 23.1 10.5312.0 22.2| 29.4 |0.49 8.8 17.3| 36.7 0.42
Dorot | Loess 84| 89| 165 |031| 87| 29| 79 |023. 1.9 20 166 0.8

Shefayim | Brown-red ‘

o
w0
L 9O
o = |

9
S
=
=
w o

; - ‘ i
el cvetl| 0.8 1.5] 14.2 [0.17) 0.6 14| 104 0.14 06 1.4 104 0.14
Hatzerim | Loess-like | 1.8| 1.3 5.2 ;0'13[ 23| 13| 43 (013 19! 15| 59 [0.13

soil | |

& Similar changes were also evident in the grey calcareous and alluvial soils.
le ?ﬂcentage of aggregates larger than 1 mm in diameter, which is naturally
relatively low in these soils, decreased in a cultivated non-irrigated soil by 50 700
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i oo . A
and in an irrigated soil by 80%, after 10 years of irrigation. They were turned
principally into small aggregates, and even into a powdery condition. To a
noticeable degree, the large aggregates of the alluvial soil of Nahal

. ; al also disin-
tegrated following cultivation and irrigation.

In the loess soil as well, an appreciable deleterious change took place in the
composition of the aggregates after a few years of irrigation. In this soil espe-
cially, the aggregates disintegrated as a result of irrigation and turned into a
powder-like state. In the other soil types — the loess-like and brown-red sandy
soils — which are light, generally not well aggregated and practically structure-
less — no noteworthy changes took place.

The influence of cultivation and irrigation on the aggregation in the various
soil types are especially evident in the aggregation index presented in Figure 2.

1.5 ’;
E Uncultivated
10 7 4 Q Dry-Farmed .
2 Irrigated
7 —
A I
%
0.5 % —
7 g
g
g 2 i
2 ? 4
AL W wen Wn |
0
Terra Renzina Grey Alluvial Loess Loess-like Bm‘u n-red
Rossa Calcarcous Sand

SOIL TYPES
Fig. 2. The influence of cultivation and irrigation on aggregation in the various
soil types.

In addition to mechanical cultivation of the soil with VLH‘IO‘US llmr])llcm[?nls,
5 ally n
destruction of the favorable granular structure resulted principally lra: )
‘ganic m ich ¢ ates
decomposition of the organic matter. The organic matter which accumul .
il f i cgetati S progressiv
i Ve the natural vegetation, decomposes p
in a non-cultivated soil from atic | = gl
il i ivi ing the eradiction of this vege 1
il is cultivated following . e
o diameters begin to lose their organic nmlter: tho'ugih
i i i i 5, up to a certain limit,
i able: this continues It seems, '
selves remaining stable; 2 : . o e
tl}fm hich the aggregates begin to disintegrate intensively. Thfi \pp o
after whi : o e Speiny
differences in the organic matter contents in aggregates offneary qSsa o
o irri S terra ro é
meter size in cultivated, dryfarmed and irrigated fields o

aggregates of the various
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rendzina soils, can be seen in Table 7. The greatest loss in organic matger
occurs in the aggregates of irrigated soils where the aggregates apparently
reached the stage where their binding is already weakened. The process of
the disintegration of the larger aggregates into smaller ones is most accelerated
in the irrigated fields. In such lands the sodium of the irrigation water, which
is absorbed by the mineral and organic colloids, may also aid in their
removal from the aggregates during the rains, by disrupting the stability of
the aggregates.
TABLE 7.

THE INFLUENCE OF CULTIVATION AND IRRIGATION ON THE CHANGES IN ORGANIC MATTER
CONTENT IN THE AGGREGATES

= 1.0 mm 0.5— 1.0 mm 0.25 — 0.5 mm
Loca- . Sl S " .
ion Soiltype  ypeul-  dry-  irri- wncul-  dry-  irri- uncul-  dry-  irri-
tivated farmed gated tivated farmed gated  tivated farmed gated
Eilon Terra rossa 5.9 4.8 3.7 6.0 4.1 3.6 6.2 4.3 3.5

Dalia Rendzina 4.8 3.6 3.4 4.5 3.4 34 4.8 3.3 3.4

The appearance of the very fine aggregates, and those in a pulverized
condition, impairs the physical, chemical and biological properties of the soils
and lowers their level of productivity. Along with the deleterious changes in the
infiltration capacity of the soil, the process of soil erosion is enhanced, es-
pecially in the mountain region.

SUMMARY

The structure was defined and the degree and character of the aggregation
in the principal soil types of Israel were determined. The influence of cultivation
on the aggregation of the soils was investigated.

The terra rossa and rendzina soils were found to excel in their very high
degree of stable aggregation (> 0.5 mm).

A_n intermediate degree of stable aggregation (> 0.5 mm) typifies the
colluvium of terra rossa, the alluvial soils of Mediterranean red-earths origin,

and the grey calcareous soils.
The loessial soils posses a limited degree of stable aggregation (> 0.5 mm).

Loess-like and brown-red sandy soils have but negligible aggregation.

A correlation is discernible in the upper horizons between the amount

of organic matter and the degree of aggregation, especially with respect to the
aggregates larger than 1 mm in diameter.

_Stable and well developed aggregation also forms in the soil in the presence
of high percentages of lime (40—60 9% CaCO,).
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brought in its wake losses in organic matter mainly in t

The cultivation of previously uncultivated soil for a period of 5—10 years

erra rossa and rendzina

soils; as a result of this, far reaching changes took place in the aggregation.

Along with the cultivation and irrigation, a large percentage o

f aggregates

larger than 1 mm in diameter disintegrated into fine aggregates. In addition,
a good part of the aggregates were pulverized into powder-like form (0.25
mm). The quality of aggregation was most impaired under irrigation.

»
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