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Table 1 Responses of soil N,O emission to reclamation of forest into farmland or grassland
Hb - bR 2R - H ] 2 Ak 5 Z: 2% (R
Site Land use 1 Land use 2 Change rate Reference
EEE A AT R AR AR H +224% [30]
French Guiana Rainforest Cropland
HRF L7LRIN A +28.6% [31]
[taly Populus L.forest Cropland
NN A RPN i +55.6% [32]
Australia Drysclerophyll eucalypt forest Grassland
SRl L)Y AN 4% +15.8% [16]
Guizhou, China Pinus massoniana forest Cropland
YL SN A H +99.3% [17]
Spain Pinus halepensislL.. forest Cropland
IE DN fem TR —44% [24]
Canada Cropland Forest
8 JK A H EATL /NN —-66.7% [25]
Iran Rice paddy Taxodium distichum plantation
L F R IR VAN +200% [26]
New Zealand Grassland Pinus radiata plantation
F2  TIEN,OHER M R AMEEIR A REWN . A THREMm 5
Table 2 Responses of soil N,O emission to replacement of natural forest with secondary and artificial forest
Hb g TR ISR iR A2 A Ak E RPN
Site Land use 1 Land use 2 Change rate Reference
SREskipiN PR H Lt A b BTN TAH +247% [28]
Zhejiang, China Subtropical evergreen broadleaf Phyllostachys pubescen plantation
forest
r ] S KIRMK LA N AR +17.9% [16]
Guizhou, China Natural forest Pinus massoniana forest
SRRy AN (AR /7N AR AN +360% [15]
Heilongjiang, China Broad-leaved korean pine forest Larch forest
T ZLHERR ERI) SV AN -24% [33]
Guangxi, China Castanopsis hystrix forest Pinus massoniana forest
Hp [ W AR KR i bR MRS A bR —-25.4%M63.1% [29]
Zhejiang, China Subtropical evergreen broadleaf Pinus massoniana and
forest Cunninghamia lanceolata forest
Hh AL AR S i bR HEAR R A AR A A [34]

Hubei, China Subtropical evergreen broadleaf Betula and Pinus massoniana forest

forest
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Table 3 Responses of soil N,O emission to N fertilization

it S

A Fodrazin gl e o Ak E =P
Application rate
Site Forest type Fertilizer type . Change rate Reference
(kghm™a )
PRETAR AT AR A NH,NO, 150 +48% [48]
Guangdong, China Subtropical pine forests
HA TR T A N TR NH,NO, 50 +69% [39]
Japan Temperate larch forest
i+ TR = A2k NH,NO, 25 +260% [40]
Switzerland Temperate spruce forest
HETAR (LA NH,NO, 150 +13% [45]
Guangdong, China Broad-leaved korean pine forest
SRR TRl VR S AR CO (NH,) , 10~ 140 +264% [37]
Jilin, China Temperate mixed pine and
broadleaf forest
HE= AN CO (NH,) , 75 +60% [52]
Yunnan, China Rubber plantation
o ELY Y /NAN NaNO,#INa,SO, 40 ~ 45 -213.5% [46]
Jiangxi, China Pinus massoniana forest
PE) AR JE AR NaH,PO, 50 ~100 -20.9% [47]
Guangdong, China Eucalyptus urophylla forest
o AR P HEMFN A7 A8 bR NH,NO,4 50 AN [37]
Jilin, China Betula platyphylla and Populus L.
forest
IE SN TR AL AR PR CO (NH,) , 200 AN [38]
Canada Temperate douglas-fir forest
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Table 4 Responses of soil N,O emission to burning

HA AR AL 275 3k
Site Forest type Change rate Reference
eS| FEA BRI +354% [55]
USA Picea mariana forest
H A PR +30.1% [58]
Japan Betula platyphylla forest
SHEIRES PLLLTE AN +69.2% [54]
Inner Mongolia, China Larix gmelinii ( Rupr.) Kuzen forest
ERN BECZN -6.6% [60]
Japan Betula platyphylla forest
[LEI%y BRSSO ARAN AR A bR ~10%#1-50% [61]
Spain Hardwood and black spruce forest
S| LT AR -50% [64]
USA Boreal forest
PUBEF K TR B [61]
Spain Pyrenean oak forest
252 W SR AR B [63]
Finland Pinus sylvestris forest
RS LEN,OHERIX K A% B 0@ [
Table 5 Responses of soil N,O emission to felling
Ho AR AR e PEN
Site Forest type Change rate Reference
752 ST /AN +60% [71]
Finland Pinus sylvestris forest
o5 TR s AR +33.9% [72]
Finland Peat forest
LA PG TR AR +685% [66]
Malaysia Rainforest
SHEINE PLLLTE AR +74% [69]
Inner Mongolia, China Larix gmelinii ( Rupr.) Kuzen forest
SHEHIPN LZLER -51.5% [70]
Jiangsu, China Populus 1.. forest
PIEPN Ja Al AR AR —-60% [73]
Canada Temperate forest
IEPN LR B WA [74]
Canada Red spruce forest
SHEIs LT R NAE [69]

Inner Mongolia, China

Larix gmelinii ( Rupr. ) Kuzen forest

http: //pedologica. issas.

ac. cn



24 + b1 2 Eird 55 %
BT AR, P LT RRSR R, R IRAR R RIBES R AL AT T
2.4 WRTAEHSEAGERM AR TIEN, OB S SRS A0 XN, 9 ] A PR I, i - HEMBCAN

A FH TG M B AR 70 bR R R [ AU )

AT R P S RS AR SRR R R
1 R 38 SRR R R b M DA W A i R R
e, HEMR I N, O R . EERAR T R B T
AR 2 AR, O IR A 1 R S B R R T
MK T 28 S MR, BRAR T R38R 5 [,
ZERAT AR D T AR R Y R,
ARG 17 200 R0 el o3 M M o R R
Prid A, IMECE T LR W A . 3

RO I EHUA S B, T s AN v R Ak A
T R T BB T Rk TR
RIKPAAE, IR T 222 1A DLBR I S i 1k,
BT HHEN, O HERL s AR R REA ML, +
HERT LU B S B4 R0, M58 T s 4k I I il
TRAEF T8 A, o AR R FE R R I T+
HEAHLBR AN AR A R, 0 R IENLOR P AR R R
JIRIUE G

F6 TIEN,OXHRTHEH EIE A [

Table 6 Responses of soil N,O emission to understory management

Hb A5 PRI MR A = Ak ER PN
Site Forest type Understory management Change rate Reference
o [ Wi LA BEAR SRR FE B +120% [81]
Zhejiang, China Carya cathayensis forest Understory removal
o [ WiV LB S BRART FE Bk +101.3% [82]
Zhejiang, China Castanea mollissima BL. forest Understory removal
PE AR FE R bl N R +40.6% [78]
Guangdong, China Eucalyptus urophylla forest Understory removal
PE AR JEESEAH bR SRR FH Bk +42.5% [79]
Guangdong, China Acacia crassicarpa forest Understory removal
PE AR AR IR AT IR RN E AR +62.3% [78]
Guangdong, China Subtropical mixed plantation N-fixing species addition
o E T GITE N iR k7] +18.9% ~ 22% [82]
Zhejiang, China Castanea mollissima BL. forest N-fixing species addition
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Advancement in Researches on Effect of Forest Management on Soil N,O
Emission in Forest Soils
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Abstract  [Objective] Nitrous oxide (N,O ) is an important kind of greenhouse gas, and forest soil
is the main source of atmospheric N,O, posing a great uncertainty in budgeting of atmospheric N,O. Forest
management, like fertilization, felling, litter burning, understory management and land-use change in
forests would affect soil properties and soil micrometeorology, and hence production and emission of N,O
from forest soils significantly.This paper discussed responses of forest soil to different management practices
in N,O emission, explored major mechanisms of forest management affecting soil N,O emission, and
highlighted shortages of the current researches and focal points of future studies. [ Method] With reference to
the databases of Scopus, Web of Science, SDOS and China National Knowledge Infrastructure ( CNKI ) ,
current studies on N,O emission from forest soils were reviewed, and findings of the researches on influences
of forest management on soil N,O emission in recent 20 years were systematically summarized, mechanisms of
forest management affecting soil N,O emission discussed, and shortages of the current studies and prospects

of the researches in this field in future described. [ Result] Reclamation of forests into agricultural land or
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grassland would increase soil N,O emission, whereas the reverse course would did the other way around.
How replacement of natural forest with artificial or secondary forest to soil N,O emission is still unclear.
The response of N,O emission from forest soils to fertilization exhibited a nonlinear curve, consisting of no
significant response at the early stage, linear increase at the middle stage, and exponential increase at the
late stage, depending on degree of “N saturation” of the forest ecosystems. It was generally held that burning
stimulated soil N,O emission; felling affected soil temperature, water content, organic matter decomposition
and utilization, thus enhancing soil N,O emission capacity; and removing understory increased soil
temperature, sped up decomposition and mineralization of organic carbon in the surface soil layer, thus
promoting soil N,O emission. Planting N-fixing plants also increased soil N,O emission. [Conclusion]

Therefore, future researches should focus on the following four aspects 1) to define sources of soil N,O in
the forests of North China and of South China by means of the ""N-""0 labeling technique in combination of
molecular biology, and workout non-linear curves of the responses of N,O emission to increased N fertilizer
application, through multi-dosage multi-form ( ammonium nitrogen fertilizer, nitrate nitrogen fertilizer
and amide nitrogen fertilizer ) N fertilizer application experiments at different latitudes and under climate
conditions; 2 ) to use molecular biological and matagenomic methods and techniques to determine effects
of forest management on abundance and composition of N,O producing bacterial communities, and quantify
the coupling relationships between soil N,O emission and major soil microbial functional groups, such
as nitrifiers, denitrifiers ammonia-oxidizing bacteria, etc.; 3 ) to extend the observation in period and
frequency of soil N,O emissions after different forest fire chronosequence; and 4 ) to unfold research about
response of soil N,O emissions to select-cutting, especially in North and South China, rich in coniferous
forest and rainforest, respectively.

Key words Soil N,O emission; Forest management; Land-use change; Fertilization; Felling;

Burning; Understory management
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