+ 1 (Soils), 2013, 45(1): 1-7

E iR L IRBF I RBVFHER

SI5  X53
2001
(1
[1
4]
21
(1SSS)
(1Uss)
2010
8 19
4
21
2]
1
1.1 (o201
1985—1990 (pedosphere)
(1930—)

E-mail: ggzhao@issas.ac.cn

210008)

[4]

(critical zone)

ce7417”

2)

[5.8]

[5-71

[3]



2 45

(
) (
)
2009 10
: 2007
e (Southern Sierra CZO)
(Boulder Creek CZ0O) /
(Susquehanna/Shale Hills CZO) 2009

(Jemez River Basin-Santa Catalina Mountains CZ0O)

(Christina River

1 HbIKIE SR (Critical Zone)#t & [E Basin CZO) (Lequillo CZO)[M]
Fig.1 Conceptual framework of the Critical Zone (CZ)

11.1

AW AR S8R

HERE|
WEREEE:

i 5 SRS TR

B2 ks REEFErERD
Fig. 2 Characteristics schematic of the Critical Zone (CZ)



112

[12]

[13]

DNA-SIP

DNA
MRNA

113

[14]

50

2000—2005

40%
1.3Pg+0.7 Pg
1.1.4
18]
narG, napA)
(norB)
(nos2) (nif)
(hao)
(hh)
HONO
OH
(POPs)
1.2

1990—2007
C24Pgx04Pg
[16]

(RS)
(17

(nas, euk-nr,
(nir, nrf)

(amo)

(nxr)
1970—2005

[19]

HONO pH
[20]

[21]



45

1.3

1.4

[1

(

2020

)



[22]

3.1

ce3g>>

3.2

()

3.3

3.4

35

3.6

3.7



45

3.8

)

O]

®)

(4)

o))

(2=

(3)*

[1]

[2

[3]

(4]

(5]

(6]

[7]

(8]

[°]

[10]

[11]

[12]

[13]

[14]

B W RO AN RO ARG T B TR

, 2009, 46(6): 1 140-1 145
— 19
[ , 2010, 42(5): 681-695

. [J].
1994, 26(1): 4-7
National Research Council (NRC). Basic Research
Opportunities in Earth Science[M]. Washington DC, USA:
National Academy Press, 2001

Lin HS, Bouma J, Wilding L, Richardson J, Kutilek M,
Nielsen D. Advances in hydropedology[J]. Adv. Agron.,
2005, 85: 1-89

Richter D deB, Mobley ML. Monitoring earth’s critical
zone[J]. Science, 2009, 326: 1 067-1 068

Xu JM, Tang CX, He JZ. Molecular environmental soil
science at the interfaces in the Earth’s critical zone[J].
Journal of Soils and Sediments, 2010, 10: 797-798

Lin HS. Earth’s Critical Zone and hydropedology: Con-
cepts, characteristics, and advances[J]. Hydrol. Earth Syst.
Sci., 2010, 14: 25-45

Young IM, Crawford JW. Interactions and self-organiza-
tion in the soil-microbe complex[J]. Science, 2004, 304:
1634-1 637

National Research Council (NRC). Frontiers in Soil science
Research Report of a Workshop[M]. Washington DC,
USA: National Academy Press, 2009

[J]. , 2010,
32(5): 723-728.

Akob DM, Kiisel K. Where microorganisms meet rocks in
the Earth’s Critical Zone[J]. Biogeosciences Discuss, 2011,
8:2523-2 562

Selosse MA, Rousset F. The Plant-Fungal Marketplace[J].
Science, 2011, 333: 828-829

Schmidt MW, Torn MS, Abiven S, Dittmar T, Guggen-
berger G, Janssens IA, Kleber M, Kdgel-Knabner |, Leh-



[15]

[16]

[17]

[18]

mann J, Manning DA, Nannipieri P, Rasse DP, Weiner S,
Trumbore SE. Persistence of soil organic matter as an
ecosystem property[J]. Nature, 2011, 478: 49-55

Harris1l NL, Brownl S, Hagen SC, Saatchi SS, Petroval S,
Salas W, Hansen MC, Potapov PV, Lotsch A. Baseline map
of carbon emissions from deforestation in tropical
regions[J]. Science, 2012, 336:1 573-1 576

Pan YD, Birdsey RA, Fang J, Houghton R, Kauppi PE,
Kurz WA, Phillips OL, Shvidenko A, Lewis SL, Canadell
JG, Ciais P, Jackson RB, Pacala SW, McGuire AD, Piao S,
Rautiainen A, Sitch S, Hayes D. A large and persistent
carbon sink in the world’s forests[J]. Science, 2011, 333:
988-993

Smith P, Fang CM. A warm response by soils[J]. Nature,
2010, 464: 499-500

Canfield DE, Glazer AN, Falkowski PG. The evolution and

[19]

[20]

[21]

[22]

future of earth’s nitrogen cycle[J]. Science, 2010, 330:
192-195

Hietz P, Turner BL, Wane WG, Richter A, Nock CA,
Wright SJ. Long-term change in the nitrogen cycle of tro-
pical forests[J]. Science, 2011, 334: 664—666.

Su H, Cheng YF, Oswald R, Behrendt T, Trebs I, Meixner
FX, Andreae MO, Cheng P, Zhang YH, Pdschl U. Soil
Nitrite as a source of atmospheric HONO and OH
radicals[J]. Science, 2011, 333: 1 616-1 618

Teng Y, Xu ZH, Luo YM. How do persistent organic
pollutants be coupled with biogeochemical cycles of carbon
and nutrients in terrestrial ecosystems under global climate
change? [J]. Journal of Soils and Sediments, 2012, 12:
411-419

. [ , 2009, 41(5):
681-688

New Advances in International Soil Science
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Abstract: Soil science plays an important role in national natural resources protection, agricultural sustainable

development and ecological environment construction. According to international research advances and development trend of

soil science, this paper puts forward the future development strategic objectives & tasks, priority research areas of soil science in

China. Meanwhile, it discusses the overall development ideas and thought-provoking questions of Chinese soil science, which

will provide academic guidance for further promoting soil science development in China.
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