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Urban belowground community

Still unknown

Natural belowground community
Well understood
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Research object: Oribatid mites
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/Classification of oribatid functional traits

Vertical distribution
(After Krivolutsky, 1995)

Feeding preference
(After Siepel & Ruiter-
Dijkman, 1993; Kaneko,

Surface dwelling

Litter dwelling

Soil dwelling
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Pilot Study

 Coastal city: Shenzhen

* Number of sites: 24 Shenzhen Urban Shenzhen Nature — {%2%"
Urban: 12 e _
Natural: 12

 Distance gradient:
Class 1: 15-68m,
Class 2: 800-913m,
Class 3: 2332-3847m,
Class 4: 4559-4706m.

2130 individuals, 57 morphospecies
Urban: 29; Natural: 51

7 new reported species or morphospecies in
China (based on Liu & Chen, 2024)
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Fig. 1. Abundance of functional level
oribatid mites per urbanization class
along the distence from the sea by
vertical distribution traits. X axion as the
distance from the sea, Y axion as the
density per square meter.

* Litter dwellers
demonstrated a nearly
significant positive
trend in the natural
area going away from
the sea coast. Such
trend was not revealed
In the urban area.
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Fig. 2. Abundance of functional level
oribatid mites per urbanization class
along the distence from the sea by
feeding preference traits. X axion as the
distance from the sea, Y axion as the
density per square meter.

 Omnivorous mites
showed a significant
positive trend in the
natural area along the
distance from the sea,
while no such
significance was
detected in urban
habitats.




12000

10000
3
8000

6000

]

4000
2000

0
0

8000
7000
6000
5000 =
4000

3000
2000
1000 o

0
0

. R2=0.1149, p=0.291

s R2=0

. el : h .
0379, p= 0.5705, - ‘b
]
2000 3000 4000 5000
* Nature - \rtagiy' = Hature
ﬂ.

....... Frbiag, T iNega, o . d
R2=00109,p=08017, 4
LN ‘

2000 3000 4000 5000

e Urban ¢ Nature - Urban Nature

sexual

Key Results

900
800
700
600
500 |

[

400 R2=0.157, p = 0.1997

300 ®
200

100 R2=0.4515, p=0.0013

e R e

4000 1000 2000 3000

e Urban e Nature - Urban

500-900 pm

1600 |,
1400 o .
L]

1200
1000
800 o

®
600 ° ®

R?=0.0263, p = 0.6065 ,
400
200
0 =
0 1000 2000 3000

e Urban ¢ Nature - Urban

parthenogenetic

b8, REZ 0.0216, p = 0.6457

4000 5000

Nature

4000 5000

Nature

Fig. 3. Abundance of functional level
oribatid mites per urbanization class
along the distence from the sea by body
size traits. X axion as the distance from
the sea, Y axion as the density per
square meter.

Fig. 4. Abundance of functional level
oribatid mites per urbanization class
along the distence from the sea by
reproduction mode traits. X axion as the
distance from the sea, Y axion as the
density per square meter.




PCA2: 25.64%
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Fig. 1. Principal component analysis results for each trait
of oribatid mites after z-score transformation of all data,
isolated distance gradients and habitats with

Population Density

Urban . . .
population as passive variables.
i e Fungivorous
_«15-68 . . .o, » .
f___’f"_':-;—l__ Non-specialized d Tralt-d rlven part|t|0n|ng Of the
i 7] > community and respective
B0 : Sexual . . . . .
P N N filtering associated with either
Kb urbanization or natural gradient
Surface
Omr‘nivcwousl_ltt
e  The factors associated with
- ik _huma!n_ populatiqn density may
" Envronmentalparameters identified the trait groups with
-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

tolerance

PCA1: 38.52%




o, Stage 2 research

What are the differences between landuse types
within a city (local scale)?

How universal are the trends across biomes
(continental scale)?




Study Area and Sampling

Model cities:

Petrozavodsk » MOSCOW
» Kazan
* Yekaterinburg
Yekaterinburg » NOVOSibirSk
Moscow " * Petrozavodsk
ovosibirsk :
* Sochi

In each city:

Roadside greenbelt (5)
Urban park (5)
Residential area (5)
Natural forest (5)

Sochi

2,000 km

L 1 ]
T T 1

Sampling for two consecutive
years using standard methods
at the most phenologically
optimal time.

2 — up to 240 samples

Landuse Typ es. Urban Park Roadside Residential Natural

Greenbelt Area Forest




Data Analysis

Step 1

Step 2

Sampling & dataset
STEPCAM model

Calculation
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/\ Generalized additive
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Step 3

RLQ & fourth-corner
analysis

Environmental table (R)
Species distribution table (L)

Trait table (Q)
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Petrozavodsk
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Complementary data from China
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Anticipated results

* A unique, process-based framework for urban soil quality assessment
« Testing general ecological theory for soil ecosystems

+ Investigating mechanisms of soil functional stability in urban
environments

« Addressing the fundamental question of linking soil biodiversity and
function in novel ecosystems

LOOKING FORWARD FOR YOUR FEEDBACKS!




Thank You for Your Attention!

Please feel free to ask any questions
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