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Objektives of part B

Creation of spatial soil resource database on:

Spatial distribution of soil substrates
Dominating soils

Soil functions in the ecosystems

Soil quality and yield potential
Suitability for agriculture

Vulnerability to degradation
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Leptosols

(Top) slopes and Exposed areas
Shallow soils

High proportion of Coarse fraction,
increases with depth

Land use:

- Pasture

Agricultural potential: very low

CAkhaltsikhe
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Skeletic Cambisols/ Regosols

P12 Regosol on Debris

- Dominating soil type of Talus fans
- Low-moderate depth

- Loamy Top Soil, sandy sub soil

- High proportion of coarse fraction,

increases with depth Agricultural potential: (very) low - moderate
- Low soil depth, but grave-pure

underground -m Corg [%] | CEC [cmol_ kg]

Land use: Top Soil 5,8+0,5 6,8+3,2 24,7+9,4

— Grassland / Pasture .
(Potatoes, Gardening) Sub Soil 5,0+0,3 2,1+1,5 9,816,0




Cambisols

- Moderate depth

- Sandy-loamy texture

- Moderate coarse fraction, increases
with depth

Land use:

- Grassland / Pasture

P42\ P 44

P43,
‘Akhaltsikhe

Agricultural potential: low - moderate

ST e | ceclomol ke

Top Soil 4,7 £0,9 9,7 15,3 14,1 £5,5
Sub Soil 5,3 +0,8 2,5+1,5 9,5%4,9




Soils in flood plains

P3 Calcaric Fluvisol on alluvial
sediments (loam over debris)

P29 Fluvic Calcaric Regosol on alluvial
sediments (gravel)

P26 Gleyic Fluvisol on alluvial sediments

g aeAh (Iam‘overgravel)

‘faAh

.ﬂ aeGo-M
i llaeM-Go

raAh-Cv ﬂ

; 2 4
= raeCv A

raexCv

- Soil depth and texture depends on
underground: Loam or gravel?

- Enriched in CaCO,

Land use:

- Grassland / Pasture

- (Potatoes)

Agricultural potential: low - moderate



Catena

Lhg, t
~ 2.020 Prallhang t+an, +dz
< . Kanobi ggg
5 2.0004 Mittelterrasse
£ ‘ —
] P34
1.9804
_ Niederterrasse
i Ao
1.960 ; P35
| ft
1.940- +an, +dz, Mo
_ (AT
1.920+ ] SRS T
. Tergi
SO ; Mo W
T T T T T T T T T T T T T I
0 200 400 600 800 1.000 1.200

10



(R i R IR R
¢¢¢¢¢¢¢¢¢¢¢¢¢

¢¢¢¢¢¢¢¢¢¢
oooooooooo

Siiierites X - Volcanic rocks of Kazbek (IV phases)
i 3) IV <50 ka

)
4) Il Beginning of phase 90-120 ka
5) lll End of phase 90-120 ka
6) 11 200-250 ka

7) 1395-433 ka

~ 8) Late Quaternary andesite dikes and
necks of copper deposits

- 9) Pliocene granodiorite and quartz
diorite

10) (early-middle) Jurassic sedimentary
and volcanic rocks

11) Jurassic gabbroic rocks

12) Late Paleozoic metamorphic and
volcanic rocks

13) Carboniferous granitic rocks

14) Ledge of caldera (paleo-Kazbek)

15) Quaternary volcanic apparatuses

/ Arabian Plate

2 5 [=1s [ [«
B e x99 BE312 [x]15 o 11
B 7 |03 [« 16 Lebedevat. al, 2014 (modified)




Protoandic Umbrisols

Slope loam of / colluvium on Andesit-
Dacit

Bulk density <0,8g/m
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— Grassland / Pasture
— (Potatoes)

Agricultural potential: low - good

TN e, | cec ool kg

Top Soil 58+0,7 8,8 +4,1
Sub Soil

35,3 £11,8

4,8+0,5 3,2 £1,3 16,3 £10,3
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il Legend

,4‘;: Soil Explorations
","; Exploration
&  Auger
®  Profile
I:l Expanded Study Area
Synthetic Soil Map
Soil_type
57 Loptosals
m Calcaric {Gleyic) Fluvisols
- {Humic) Calcaric Regosols
J Skeletic Humic Regosols
- Skeletic Humic Regosols associated Skeletic Humic Cambisols
:| (Skeletic) Humic Regosols or Cambisols
:l (Skeletic) Humic Cambiscls and Skeletic Humic Regosols associated (Skeletic) Umbrisols
1 :l Humic Cambisols associated Humic Skeletic Regosols and Umbrisols
“ Humic Cambisols
B colluvic Cambisols
- Colluvic Cambisols an Colluvic Umbrisols

- Humic Cambisols associated (Skel Umbrisols, Humic Skeletic Regosals, Leptosals

‘ Humic Cambisols and (Cambic) Umbrisols
| Cambic Umbrisals

| Protoandic Umbrisols
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Soil Quality Rating (SQR)*

Basic soil indicators Soil hazard indicators o 9 L o > ‘ B19 Hap|IC Cambisol
1. Substrate (3) 1. Contamination e = on Loamy slope

2. A horizon depth (1) 2. Salinisation ‘ % . .

3. Topsoil structure (1) 3. Sodification dep05|ts (over tlll)

4. Subsoil compaction (1) 4. Acidification [Gerget/']

5. Rooting depth (3) 5. Low total nutrient status

6. Profile available water (3) 6. Soil depth above hard rock

7. Wetness and ponding (3) 7. Drought

8. Slope and relief (2) 8. Flooding and extreme

waterlogging
9. Steep slope
10. Rock at the surface
11. High percentage of coarse
soil texture fragments

A 4

step | Basic soil score of 12. Unsuitable soil thermal
1 0..34 basedon 8 regime
indicators (weighted of 13. Miscellaneous hazards
1...3) P10
v )
siep | Hazard multipliers of ) ‘ Skeletic Cambisol
2 01..3, ‘ on
(Lowest = valid multiplier) .
If no hazard factor, Debris
multiplier = 3 (2.94) [Stepansminda]

pd

stp | Soil score (SQR score) of
3 0...100 under

- Cropping
- Permanent grassland

o N

[ s
Classes of SQ are < 20 = Very poor, 20 - 40 = Poor, 40 - 60 ={Moderate, 60 - 80 Good,

- 80 - \Very good.

16
IMiiller, L.,Schindler, U.,Behrendt, A., Eulenstein, F. & Dannowski, R. (2007): The Miincheberg Soil Quality Rating. Field Manual for Detecting and Assessing Properties and Limitations of Soils for Cropping and

Grazing. — Leibniz-Zentrum fiir Agrarlandschaftsforschung



Soil Quality Rating (SQR)
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' Hazards - Persistent Organic Pollutants (POP)

|Prof|Ie L/atlon\ Soil type ?lﬂuralm |HCH |HCB |DDx ‘borg %
Ip3 fruso valley\ [Calcaric Gleyic Fluvisol |b.d.l. bt a1t |b.dl.
I8 / Kanobi \ [skeletic Humic Regosol |b.d.I. lb.d.l. lb.d.I. bb.d.l.
: P9/ |Pkhelsche ‘Klumic Cambisol bb.d.I. lb.d.I. lb.d.l. lb.d.l.
P10/ |[Stepansminda [§keletic Umbrisol lb.d.I. lb.d.l. lb.d.l. lb.d.l.
¢ P11 | |stepansminda|Humic Cambisol bb.d.I. lb.d.l. lb.d.l. lb.d.l.
V. g 7.‘ / Gergeti Trinity lp ‘ ‘ ‘ ‘
" lp13 Church Lebtosol b.d.l. b.d.l. b.d.l. b.d.l.
\ ’,,; P14 Pansheti Skéletic Cambisol lb.d.I. lb.d.l. lb.d.I. Ib.d.I.
j_ yp18 Sioni Hulmic Cambisol lb.d.l. b.d.l. lb.d.l. lb.d.l. 10,45
P20 Sno [Histosol lb.d.I. lb.d.l. lb.d.l. lb.d.I. 28,6|p
b Carpbic Hyperhumic ‘ ‘ ‘ ‘ B .
- Wp23 Juta Umbrisol b.d.l. b.d.l. b.d.l. b.d.l. 17,747 S
= ulp2s Tsdo [Hurhic Cambisol lb.d.l. lb.d.l. lb.d.l. lb.d.l. &
P26 Kobi lcaldaric Gleyic Fluvisol |b.d.l. lb.d.I. lb.d.l. lb.d.I.
below Kazbeg ‘ ‘ ‘ ‘
BB-KAZ lglacier Car#bic Umbrisol b.d.l. b.d.l. b.d.l. b.d.l.
P29 Achkhoti IFluyic Calcaric Regosol |b.d.l. bb.d.I. lb.d.l. lb.d.l.
P30 Toti [Hunic Cambisol lb.d.I. Ib.d.I. lb.d.I. lb.d.I.
4 P31 Juta Icainbic Umbrisol lb.d.I. Ib.d.l. lb.d.I. bb.d.l. 11,8
AN EM O CPp Achkhoti _ |Humic Cambisol bdl.  |bdl  |bdl  |o.d.l 16,7
P03 P34 \ Kanobi |leyic Humic Cambisol |b.d.l. b.d.l. b.d.l. b.d.l.
"‘\ﬂ \ S'tmbic Hyperhumic ()
P36 Ukhati otoandic Umbrisol [b.d.l. b.d.l. b.d.l. b.d.l. 11,3 S
; \ ’ryperhumic Abruptic
=(P37 Sioni Umbrisol b.d.l. b.d.l. b.d.l. b.d.l.
P38 Sioni /IMollic Umbrisol lb.d.l. lb.d.l. lb.d.l. lb.d.l.
P43 :; khItsikh e/ [Fluvic Calcaric Regosol |b.d.I. b.d.l. b.d.l. b.d.l.

F = ’ T eeaiilee
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4,52 16,34 17,27 20,97 1,86 178,12
3,82 4,68




Persistence: obsolete Pesticides
in regions of the former sovjet union
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* Identification and prioritization of contaminated sites
* Development and strategies for risk minimization

* Environmetally sound disposal of organochlorinated pesticides (OCPs)
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OCPs and transformation products

in Caucasian soil
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mrrscnng  HeEalth risks due to soil contamination with POPs
in the Southern Caucasus: monitoring and mitigation strategies

% Bundesministerium
2 fiir Bildung

Integration of regional knowledge

icti i i HOCHSCHULE
Characteristics of sites and soils ] RHEIN-WAAL

Rhine-Waal University
of Applied Sciences

Suitable plant species for phytoremediation

* Remobilization of contaminants by surfactants  hochschule mannheim
\ —p "
lT partitioning, SW / SW — 1 + anKmn + ch1<mc
’\ transformation Zeng et al., 2012
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Summary

High diversity of substrates and soil forming processes
(Relatively) deep soils on volcanic parent material as well as
fluvial and glacial sediments

SQR : Poor — moderate (seldom good) rating

Best soils on slope sediments of weathered Andesite-Dacite:
(Protoandic) Umbrisols; suitable for farming

Trace metals partly increased but not available!

No increased POP concentrations outside greening houses!
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