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Composition and nested analysis of pedological assemblages in Nanjing
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Abstract The impact of rapid industrialization and urbanization on soil resources and the environment has been increasing
in the Yangtze delta area over the past 20 years. More and more natural soils have been occupied by urban uses in many
cities like Nanjing and original soil distribution patterns have been changed greatly. Studying and analyzing soil composition
and nestedness helps to understand the distribution of pedotaxa better estimate the aftermath of urbanization more
accurately and indicate further theoretical and practical implications in protecting soil resources and pedodiversity. Soil
composition and nestedness of 70 town level units in Nanjing were analyzed with a software tool called Nestedness
Temperature Calculator Version Nov 1998 . Results show that in Nanjing there are 47 pedotaxa types grouped into four
classes superior common rare and endangered with 6 13 25 and 3 members respectively. Pedological assemblages show

the existence of an incomplete nested pattern in other words most pedotaxa present in the less rich sites are also present in
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more rich sites. A power law fit is satisfactory for a pedotaxa S -area A relationship in Nanjing and is S =0. 72844% %,

Thus in Nanjing there exist taxa-area positive correlations. Area size landform type as well as geographical position are
considered to be the main factors forming the nested pattern. The town level units with larger area have more pedotaxa types
due to the wider habitat range and more habitat diversity such as water or landform conditions . As the area reduces

some habitat types are gradually lost and the related pedotaxa type decrease produces the observed nested pattern.
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Table 1 The composition and distribution of pedotaxa in Nanjing
hm? hm?
Pedotaxa Area Frequency Pedotaxa Area Frequency
Clay loamy typic-arp-udic 81447.2 57 o . . Light clay loamy car-typic- 29121 6
argosol Superiority hapli-stagnic anthrosol Rare
Los ic-Fe-leachic- lay 1 ic-Fe-accumu-

- oamy typic-Fe-leachic 91852, 3 5}) o 4 Clay Oémy typic-Fe-accumu 2314.8 6
stagnic anthrosol Superiority lic-dark-bottom-stagnic anthrosol Rare
- Loanry inferior-typic-Fe- 85486 5 4:7 o 4 Lighl- gravel loamy typic-Fe- 1935. 1 6
leachic-stagnic anthrosol Superiority leachic-stagnic ant Rare

Clay loamy eutric-arp-udic 20311.0 43 o Sand loamy typic-hapli-stagnic 1717.9 6
argosol Superiority anthrosol Rare
' Light gravel loamy typic-ferri- 227220 34 o Loamy cho-typic-ferri-udic 1572.5 6
udic cambosol Superiority cambosol Rare
Clay 1 typic-Fe-accumulic- 30 5
. ay foamy fypiezReraceumuiies - 39755 2 . Clay typic-hapli-stagnic gleyosol 5645. 1
stagnic anthrosol Superiority Rare
Clay lo tric-typic-ferri- 23 5
. ay foamy eufric-ypie=iernt 25638.6 . Clay typic-gleyic-stagnic anthrosol ~ 5105.3
udic argosol Common Rare
Clay vertic-gleyic-stagnic 13064.0 16‘ ' ' Loamy typic-Fe-leachic- 28986 5
anthrosol Common lime-stagnic anthrosol Rare
lay 1 ic-gleyic- 1 L -aqui-mottlic-fimic-
. Clay loamy vertic-gleyic 4032.7 6 . oamy car-aqui-mottlic-fimic 2429 9 5
stagnic anthrosol Common orthic anthrosol Rare
Clay I r-typic-hapli-stag- 14 5
. Ay foamy cariypiethapieshagT - 307049 Clay typic-hapli- aqui-cambosol 1959.5
nic anthrosol Common ’ Rare
Light gravel clay lo d-fer- 14 5
L. 1T gravel clay Joamy rec-er 3998.8 Clay cho-typic-ferri-udic argosol 1864.5
ri-udic cambosol Common ’ Rare
Loamy albic-Fe-leachic-stag- 13 5
. oAty aile-TerleateT g 34267.6 Clay loamy car- hapli-stagnic gleyosol ~ 898.4
nic anthrosol Common : Rare
Gravel loz ic-ferri- 13 Clay typic-hapli-podzol- 4
. ravel loamy typic-ferri $212.0 ' ay typic-hapli-podzo 2157.8
udic cambosol Common stagnic gleyosol Rare
Loamy albic-typic-Fe- 12 4
. o.amy abierypiestie 18989.8 Loamy eutric-red-ferri-udic argosol ~ 871.4
leachic-stagnic anthrosol Common Rare
. Liglﬂu clay loamy typic-Fe-accu- 13226. 4 11 . Clay car-hapli-vertic-gleyic- 85141 3
mulic-stagnic anthrosol Common stagnic anthrosol Rare
L sutric-dark-typic-ferri- 11 3
. oAy eutriecarieypie-ient 6469.2 Loamy car-aqui-alluvic primosol 2359.8
udic cambosol Common ’ Rare
. Clay loamy car-aqui-alluvic 13004. 8 9 Clay car-vertic-gleyic-stagnic 1653.9 3
primosol Common anthrosol Rare
. L'lght loamy car-aqui- 4042.9 8 Sand clay loamy typic-hapli-stagnic 14041 3
alluvic primosol Common anthrosol Rare
4 Clay loamy fimic-ferri- 50196 7 4 Clay loamy Fe-leachic-gleyic- 37013 2
udic argosol Rare stagnic anthrosol Rare
' Poamy mollic-car-udic- 23358 7 Clay loamy typic-dark-aqui-cam- 2852 2 2
orthic primosol Rare bosol Rare
Clay loamy red-ferri-udic 9154.5 6\ A ‘ Clay loamy vertic-gleyic- 244.2 2
cambosol Common lime-stagnic anthrosol
. . Clay loamy Fe-leachic-gley- 5186.0 6 . Sand loamy car-typic-Fe-leachic- 580.7 1
ic-stagnic anthrosol Rare stagnic anthroso
. Loamy car-mottlic-fimic- 47231 6 . Clay Dm-typic-gleyic- 350.7 1
orthic anthrosol Rare stagnic anthrosol
' band' clay loamy car-typic-Fe- 3500, 4 6
leachic-stagnic anthrosol Rare
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Fig. 1 Pedotaxa distribution matrix of 70 sites in Nanjing City
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Fig.2 The results of the Nested Calculator Program for pedotaxa of 70

sites in Nanjing City with 2000 Monte Carlo simulations
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Fig.3  Pedotaxa-area relationship in Nanjing
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Fig.4 Hollow curve for pedotaxa frequency in Nanjing

1 Clay loamy typic-arp-udic argosol 2 Loamy typic-Fe-leachic-stagnic anthrosol 3 Loamy inferior-typic-Fe-leachic-stagnic
anthrosol 4 Clay loamy eutric-arp-udic argosol 5 Light gravel loamy typic-ferri-udic cambosol 6 Clay loamy typic-Fe-
accumulic-stagnic anthrosol 7 Clay loamy eutric-typic-ferri-udic argosol 8 Clay vertic-gleyic-stagnic anthrosol 9 Clay
loamy vertic-gleyic-stagnic anthrosol 10 Clay loamy car-typic-hapli-stagnic anthrosol 11 Light gravel clay loamy red-ferri-udic
cambosol 12 Loamy albic-Fe-leachic-stagnic anthrosol 13 Clay loamy red-ferri-udic cambosol 14 Gravel loamy typic-
ferri-udic cambosol 15 Loamy albic-typic-Fe-leachic-stagnic anthrosol 16 Light clay loamy typic-Fe-accumulic-stagnic anthrosol
17 Loamy eutric-dark-typic-ferri-udic cambosol 18 Clay loamy car-aqui-alluvic primosol 19 Light loamy car-aqui-alluvic
primosol 20 Clay loamy fimic-ferri-udic argosol 21 Loamy mollic-car-udic-orthic primosol 22 Clay loamy Fe-leachic-

gleyic-stagnic anthrosol 23 Loamy car-mottlic-fimic-orthic anthrosol 24 Sand clay loamy car-typic-Fe-leachic-stagnic anthrosol
25 Light clay loamy car-typic-hapli-stagnic anthrosol 26 Clay loamy typic-Fe-accumulic-dark-bottom-stagnic anthrosol 27
Light gravel loamy typic-Fe-leachic-stagnic ant 28 Sand loamy typic-hapli-stagnic anthrosol 29 Loamy cho-typic-ferri-udic
cambosol 30 Clay typic-hapli-stagnic gleyosol 31 Clay typic-gleyic-stagnic anthrosol 32 Loamy typic-Fe-leachic-
lime-stagnic anthrosol 33 Loamy car-aqui-mottlic-fimic-orthic anthrosol 34 Clay typic-hapli- aqui-cambosol 35 Clay
cho-typic-ferri-udic argosol 36 Clay loamy car- hapli-stagnic gleyosol 37 Clay typic-hapli-podzol-stagnic gleyosol 38 Loamy
eutric-red-ferri-udic argosol 39 Clay car-hapli-vertic-gleyic-stagnic anthrosol 40 Loamy car-aqui-alluvic primosol 41 Clay
car-vertic-gleyic-stagnic anthrosol 42 Sand clay loamy typic-hapli-stagnic anthrosol 43 Clay loamy Fe-leachic-gleyic-stagnic
anthrosol 44 Clay loamy typic-dark-aqui-cambosol 45 Clay loamy vertic-gleyic-lime-stagnic anthrosol 46 Sand

loamy car-typic-Fe-leachic-stagnic anthroso 47 Clay Dm-typic-gleyic-stagnic anthrosol

Due to the difference between

classifications the soil names mentioned above are the subclass under soil family not soil series
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