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Why: At ARREEDDEE?

- DERESREFYREIAIREIRNT, SEYE

éﬂz ﬁﬁ*ﬁ % Net primary productivity

- EERERA70%RE A R IR ' :
EYIRN D R)

Retranslocation

Incorporation into ¥
plant tissues

. RERTEITIR (RIS AR t

REMR) F1550-75PgC, ARLIHEHBA TS
FeBKFEHENPPEEY{Eof 50-60 PgC

Plant uptake Al £ LY E3E e § o
N - Decomposition/mineralization/
- Hth St R B R S~ Y =
- 1EMFED
- EEEMESEMSHFGE
Li et al. 2021.



How: WM{dRRIEEDE?

SRELS K (litter bag)
« FRERKIDHEEYIBRENZY

Emiﬁ%ﬁ(incubation)
- TEMSERY—RER, WloHEEMRRICO, ZRRTLEIR

A RERZ(isotope labeling)

ARE®E: Banir. &8RN

Li et al. 2021



EEFEiR(quantitative descriptions)

« EARNS IR
* ﬁ%/ \Ei%(%): M/MO ><100
c TR RFDEE, WCHINZE(%) :

« CBE(%) = ¢/(,x100,

« NE&E(%) = N/N;x100
 RADM] (A+B)

- BHERREEYD= (ADAKRREE%+HDBERREEY) /2

- BAMAGEE = |WNEREES (%) HIEKRREE(%) | = |O - E




EEFEiR(quantitative descriptions)

Litter mass declines almost exponentially with time

B _kt

« Xy YIIRIRYIRE ;

X BTHIERIIRIR,

- k. DREFEZE(the decomposition constant, decay constant)

Berg & McClaugherty. 2007.



FEY 2 RN EF

:I:L%ﬂ' 15 (soil context/matrix)
jﬁﬂdﬂl
- IR BE. 2KE(EE). BREE
(pH). BEM(ORE. HFFER)
- TIERYD ()
- TIEREY): AR, ERE. R, BERE

* DRERHIRHLE
- Apk: M. tR. CWD. necromass
- R
© WS
(recalcitrance/decompositability)
- 1BY-TERIR (PSF)
*E? /Z‘&f@ T
- FEYIRESFOEN
- S

* EIBLIETJ%ZE\Z Krishna & Mohan. 2017

Atmosphere
(T, Rain,
Humidity)

Li et al. 2021.
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available car

Phase 1

Regulated by
nutrient level

and readily

N/P/S
solubles

Remaining mass

Decomposition (%)

bon

Phase 2 Phase 3
Regulated by lignin Fina!
decomposition rate slages

[ Solubtes |
Nonlignified carbohydrates A

Lignified carbohydrates
Lignin

Lignin level

[T e

Time

* Phase 1: Leaching dominates

* Phase 2: High value of k: labile substrates
broken down

* Phase 3: Low value of k: recalcitrant
substrates predominate

*Time scale depends on environment
(tropics vs. arctic)

Berg. 2000. Env. Rev


http://www.sciencedirect.com/science/article/pii/S0378112799002947
http://www.sciencedirect.com/science/article/pii/S0378112799002947
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Forest-floor biomass and aboveground litter inputs for selected evergreen forests. Lines show the
relationship between forest floor mass and aboveground litterfall for selected decomposition
constants (k).

Chapin et al. 2011
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S ERAIINFISAENFIAR (SHFIEXER)

- NOF0RL ( additive effects) : 1 + 1 = 2 (much less frequent)

- IENNFOA ( non-additive effects) : 1 +1 # 2

« WERINL (synergistic interactions) : 1 + 1 > 2 (most frequent)

- FEIZAL (antagonistic interactions ) : 1 + 1 < 2 (less frequent)

H/EEM%HEHH

R
- [REBHNIEEE
- HIEMEYHTANEN, WiiTEFERRERNRYIEkS 5 R RIEY
-+ DRRIRIRIE




pHSSHE: SEXRINNERTEE

Tree community traits

Tree community
composition

T~

/

Litter traits

FD-CWM-Var FD-CWM-Var

Herbaceous
plants

. Soil . >
microorganisms /

Litter decomposition

Soil fauna

ZFEMultiple (bio)diversity

EEPEZ N

- YIFheERL: KRASEX;

- 1BYITNRERE (PFT) : BERAENM,

« 4> (N) ZREUERS: AMEcM, SRVAESR
TIERRR SN

. . MY

- MEYIThEEEE: HE. EE. MEE. BER
TheetE A2 TheEetE:

- TEYIEEEIEIR

- DREERYIMER . RIS R
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SCEAR1: EiEY o iR

- 5K HMEIWREEER

FE H IR RTBIERC—, EPEMIBES
RREPHEZE(FR.

i }fﬁfﬁf , WEXE, SRR AIZTHEL
AR o

- BFERE: ~AEPFGRISEIEISEAR? SRHEVIHY
{EFaN{a]?

- SCOgit:
- DIESEK MUDHREREDE

> 2009£E5-98, WAI/REF(SB). FE(LC). WE=(MR). H
FAE(CP). RIE(AT)

> 20108584, &Xigit, AEYLE25*15cm, ANES
> 20105E6-108, 1185, 7. 98B+

ERESREF RN RN &R E 5 XE

L

TC ER

&

B

IAN/RETS (Stipa baicalensis, SB)
ZEE (Leymus chinensis, LC)
HEEE (Carex pediformis, CP)

ZE (Artemisia tanacetifolia, AT)
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IEFEE 2 R S EILAIRE X R

REESPHES | 29.0+1.7° 36.0+1.1b 11.1+0.72 0.66 +0.032 0.53+0.032
ZuRHE 19.1+3.12 36.4+1.8b 11.6+0.32 1.02+0.05b 1.1440.04°¢
& EAE 19.4+2.82 26.0+4.72 22.0+1.2° 1.26+0.11¢ 1.00+0.05b

1.4
a b
R T SR Oy 3
§ 1.0 4 |—§—|
% 0.8 1
g —— HaH
a 0.6 1
—8— A
0.4 1 —— ——
0.2 T T T T T T T T T r
10 15 20 25 30 35 20 25 30 35 40 45
NRE, NRE,

PIREESNEIBGIER (a) K PEIKEIER (b) Z[BRIZ MR R

R ETEMIIHEERERIFR
2 EIEER (N BB
ANRE,, PEIKEEEES
NREy), F=5EIEEN
(NEUBEDFINRA,,
PEIKBESI A NRP)F
DIEEEL
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PRNESENSERHEYNEZER

1.2 1.2 ELC | 12- mSB 1.2 MR
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y F— e MEYITTR SRS R

LC+SB MEASE LC+ME

FENR S IBATNIUANFRN 72 5 20(4)
0SB, LCHIMROBIRRIN/RES, ¥EARES

- HEMRSSEENEENIERS UM
(1 RIS R)
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SCERTR2 . HRIME DR

ﬁﬁ’;ﬁlz: TR RN AT

BARTPERN T FRMEREE, BEAHERABRE, 5
ths!lI]ﬂ SRR R AR S RARE,

BZFEE: [N A EIIRERRIR R R %

MBS D E?

- I DBNE

BPMXESINMNX (20 m x 20 m)
AFENRONSLIE + 13908

FFsFIE: N (40 #0 120 kg-ha'-yr?)
FORIZAS: NH,Cl &1 NaNO;
2012558, B#iERE (122R/5F)

Length

5 mm

. éEEMtE (< me) *Ei;& (*Eé&\ 1‘@}_‘%_) fii@: Pregitzer et al. 2002, Ecological Monographs 18
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\E . .
e . | SIRFFERE4R, 5IREHE;
Tion WERIREE. BAFHES(AUR) . NBSE

FIRESE
RNEEE
Mass remaining (%o initial)

¢ ARNEERPUIURS R, WESRZMAEE

rm———————————

¢ RSN T D HRIERAURTI N 2=,

AUR
AUR remaining (% initial)
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Mass

A

100 -
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70 A
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1

(b) Low NH,Cl S o5

(¢) HighNaNO; = &4

= - o [
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60
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sCiFERSS3: FiE SR

« AR I AT

- BRFEE: FlEERT, BREXNORIERER? HRS
MRD XS BABERINIRN SRR (hE. REIXRER) ?
SRl EEIRHIESERE?

- GG ORRE . ARNBEMSHIIRS DR

|

> 20165F7H28H, Mg, HRFEBE, SIXEUE;
> DRERYE: 6 ((RIIAR) X4(QLIE) X4(F
) X [6 FRiBVEEX#) + 2 (BRSMERIE M) +3 (B
B8) 1+24 (W R FE S #7) = 984458,

NH;NO;3
CK NaH2P04 +N8.H2PO4
41 11 120 kg N ha*yr?
0 120 kg N ha™yr 40 kg P ha™yr +40 kg P ha'lyr™
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S T 5o . SIBIE, SRR
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Residual carbon fractions (of initial %)
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(a) Pm leaves
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(b) Ss leaves
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. +N
1 +P
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ns ns

(c) Pm absorptive roots

ns

(d) Ss absorptive roots

d

keH5T) FMMIRUER SR

4+

- ofEREA (15F3) , NSO,

PMAOSsIRIIR D fiERIRAURS
EFNSSIRTRFRIRA LR ELY
=T XIHRA,

PAANFAN + PN, XIPmMFOSSIK
WHRFIRIREDEINAKR, EE
ZIBINSsIRITR DRI R F 414
RRE.
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ERFBRIIT A S RRARRE
HER.
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T

Net N remaining in AUR (%)
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0.3 - (a) Pm leaves s 10 | (b) Ss leaves o N
v a v +P
° 0.5 - A NP

0.0 - e

Y 4 ° 0.0 1 A A

[ ]
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_ v v

e 051 o

v ®

v
A -1.0 +

-0.6

| I ] [ [ [ I I I |

6 -4 2 0 2 4 10 0 5 10

y = 0.234x + 0.007
r*=0.692, P < 0.001

y = 0.014x - 0.008
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Net AUR remaining (%)
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Extracellular enzymatic activities (nmol
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v © U1 O
o O O O
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BG: B-1,4-E&EETE

NAG: B-1,4-ZEtE-EVERGEETSE
CBH: #HEE_1E/KiEEs

AP: ERMEBEERTS

mJl.ﬂ

BG NAG CBH




HR-REDFIE RIR-CFHE

RS (9R15E) FRERKE

__ OREMHE | SRARKR | AEA AR
/, \—E—

= r? P r? P r? P r? P
AIR 0417 0477~ [0.783— 0003 0013 ,0-968. L0796 0.002
BG 0.709 10.010 -0.471 0.123 -0.836 | 0.001 0.579 0. 049
NAG 0.707 |0.010 -0.404 0.192 0.353 0. 260 0. 660 0.020
CBH 0.727 10.007 | -0.405 0.191 -0.776 | 0.003 0. 096 0. 767

— —
AP 0.713 0.009 -0.408 0.188 0.537 0. 072 0. 297 0. 349

- B E, EYSHRESAURE ENHEYEEASEERX.
« PmAISsIt A D RSHMEMEEASEERX, MSAURIETLX.
« PMAISSIRRDHESAURSEREHEXR, MSHEMEEASERDTEX.
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Residual carbon fractions (%) at the 3-year litterbag retrieval
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Net mass loss (%) at the 3-year litterbag retrieval
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Difference of carbon fraction loss (%) at the 1-year litterbag retrieval
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Differences of mass loss (%)
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Difference of mass loss (%) at the 3-year litterbag retrieval
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Cations

| + Hotspots of microbial abundance

where copilotrophs prevail

+ High abundance of Proteobacteria,
Actinobacteria and Bacterioidetes

« Rhizodeposition of labile C (exudates
from plants and fungi) boosts
copiotrophic bacterial strains

- Priming effect increases decomposition
of organic matter

- High influence of ECM fungi
(mycorrhizosphere)

« Selection of bacteria by ECM fungi
(helpers, commensalists)

| « Active decomposers of litter

+ Abundant copiotrophic bacteria from
phyla Proteobacteria and Bacteroidetes

« High abundance of cellulolytic taxa and
degraders of fungal mycelia

- N-fixing bacteria and degraders of toxic
phenolics in deadwood

« High influence of litter and
deadwood-decomposing fungi

« Bacterial communities show

successional stages along the decay
process in litter and wood

+ Bacterial communities show vertical

stratification
+ High abundance of oligotrophic taxa
« Bac i and Pre bacteria more

abundant in organic horizon, Firmicutes
and Chiorofexi in the mineral horizon,
and Acidobacteria in both

- Mineral weathering bacteria

+ Abundance of mineral-weathering
bacteria and bacteria associated with
ECM mycelia

« High level of spatial heterogeneity,
patchiness of activity

Lladc et al. 2017
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