E3EE 1Y
2016 4F 1 A

i i% i‘» j:li Vol. 53, No. 1
ACTA PEDOLOGICA SINICA Jan., 2016

DOI: 10.11766/trxb201503090019

FERBALETENIRIEREFENES SN
FaM ey kxE B B EAFE AAH

1 E Ol AR 22 B Al B2 I8 5 40l X R FT kb B H AR E R TRELKE, L3 100081)
(2 FEL R2AEIR S35k, dEat 100094 )
(3 JEIIMTE R 2R S M BR R AR08 Be, b3 100875)

B OE BEA19804FE—20134F  [E A I LA HLYPRHE 1 AR OCSCRR, e b 1A L fRdE L T
JEANARAL 25 M A Ay DA [R1 S R HLYRHE i —4F 5 BB B R (hy ) ROHIREN N 7~ 4525 3EH], A [H]
PR b TPEI00.335 g o7, ZEIWRIZERL, BRI K — 8 2 BAEFISE R R A &Sm0 . Bk b, b e
Yot R GIE < FEAF < RA~AHUIE, 76X ERAER =440 <PUdb =~ R4t (Ha 0 DX 5 H Yk
FeM 5o Hob, SRAE . FEFT AR ZER A S R AL < R AIZRAL, A FLAC A A 764 DXCBRR]) 22 5 AR B 35
[, A BB 2R R 25 St DR DI 5 o 7RI IR B0 Ry . ARJURIZRAE ML X, A Y EARTE > RS AT Al
HE s WAET 52T R AP AE X, 2K R RO RRE, AP AR A, 22 53 A B3

BARALRER, KERSARTEZ (lignin © N) ZEEIE | FEFFFIARLE S #7092 7,
71T AF 249 M T 48 8 O T, R T b S A ) P A AL R I A, WPRPE BB I T o 2
(ELXE T 85 e o B AROIR ZS A AT HILIE , FLJE i © A 2 U R RHPE B A 2 35 52 o Ak, B — UM P 7
PR BN h AR S B S B R AL AL AN A 15 %, U FNYPRIE B A 2545 i B 38 1 AR T 40% , 3 W] B2 v il
A H - A HLYPRL T i A%, R 2500 2 L X s LR E (i, IR AR WA v AR ) 1
R

RpEia

FESES

HHAE; FEFF; MR, YRk iR H
S154.2 aktRIR AL A

ALY RHR AR B LA LR SR 2ok PR TR M RHE R R T B B E SR, R

TR o T AR A HL R S A o Rt S IR B R R
XA AN IR, I RO R
ZARBAEENRERE X,

YRk LR 19 8 A 2 £ 3 rh A A k2
AR, ZRNRE . LHE . PR RS A it A
RWLEA M, BT, EERFIE AN C7E RO B
ARG T XIS 2 2R RE A YL RHS 015
I L BUEE S HT ( Meta-analysis ) 45 54iF
S, FEABRRER AR R AR RS, YA

1 4 P J TG T TR A 5 W 1 2 S T
R YR T, RIS 4140 FgE o & AN ] .
SN, ML RGEML, KREZHEA
MBS T, WNAGAR . REMEAREE S, HA
ML Ak 19 65 i 2ok R R S e [ R ] RE TR M B 44 .
M FZAEY A L — AR o £, HAbA4 5
(IR R A E &) FUE et 5 AR Y%
T, AMFITRY, AR —4F A R ik
1.17~1.41 2™, BEHTAREHEY (0.06 ~0.78

* EEARPAEETH (41571298) | [EEE MBI LRI (973) BIH (2013CB127404) | [EGRHL S RITRE
(2012BADO05B05 ) % BhSupported by the National Natural Science Foundation of China ( No. 41571298 ) , the National Basic

Research Program of China (973 ngram) (No. 2013CB127404 ) , and the National Key Technology R&D Program of China

(No. 2012BAD05B05 )

Tﬁiﬂ’ﬁf%corresponding author, E-mail: xuminggang@caas.cn
EZFA: T4 (1985—) , B, BiHtBEM A, WHEoiRd, EENFE AT ¥P5 . E-mail: jwang963@163.com

http: //pedologica. issas. ac. cn



14 EAUAE . AR H L A ML 5 AR A B 5 e B 13

a™) U BN AR AR A HLARH R £ R
VET 5 IR A, O i A 45 32 1) - S P4k 5
i N fln, 2 R A B T %k e E
DT HLIX BT SR T, TEFR S BRI R HAHL
B AR B LT |-, ARRIZEELG HLR S — 4
(1) 65 fe 7 B8 SR B3R 300.45 g o', B M LT RS
34% . FEBEA LA 70 (R Hs . K ERK S
RS ) TR AT KRB T L0 T A8 £k A0 i
ORI, IR [RI R A HE B 0 A ML R T
fip AR 0 AR, 2 b g R —EOE, R
(3 TR WA, A DL B0 I it ot FRAT SR A T
RE T 22 32 BRI R i 5

Hh [ BRI T 5 70 A T S5 WL R % 7
T BT T R 7 R Ak g p gy L0
Horb, DIWP A AR Je 48 vk e MM . ¥ e (kL
KAV T E R B RRE AT RR T, LA AR
FAHUIESE, SR, AR 19 k56 2 4 P e
B A AL 37 P9 A [) 4 2K 700 i e ik B R, Bk
JUAS A5 A ) JE5 B B R i 25 5, 0 T IX )% 2 4
ROBE RO SE L o 2% s i 4 01 o ] 2R I X
(CELIFEAAICE IR D50, 0 S5 20 4
FEBEIX ) A HLYPRHE i i e 45 R, R R 2 2
[ A5 HLAAH 04 8 f 5% B 3 P S SRR < RS AT < AR 78
A ALAE T X8 ) 5 A B A 1T S R A A
(BT B2 TR A TG , AR EAG WL R
1) JE3 firk % R 23002 5 A 16 55 2R 30 1 DXORH — B0 AL A 1
R, AR, A YR R 5% B AR
DX 4 2% S5 M LIRS PR R AR R+ 4 B . A RIF ST 4

B I EOITRERA HLYRHE 56 59 32 BT ST AL
A, BB —FRARAV R E R, o
FX 22 5 S KB 1, A TH A S 5 I 5 [Tk i
HER BEHHE

LR i

1.1 BUEXRIR

A FE B TR R E b I R R 4 R
$019) 059 T A5 S 8 A Sk A AL b I i 1) Sk,
JESF ] 24 19804FE—20134F . {5 B0 (1) %
FHRD 84S 15 B8 R4S 1R 5 A5 LR I i ik A
(2) YptS LR GE SR, AUWES L0 L FA
KF1 100, HLPNG ek 13k 28 [0
(3) JEfma K —AF B —4F;  (4) HEHKL
5, HHEMEERSERRAHY; (5) Kbk
RER, F—ERs R kRN ERGE, (U
BH—. B2, TG L L&A OCHRS 6
e CUHLBRESE ), Hb824 ik .

Pz BEOR RN i R R TR, AR SO B ALY
RS> A R REFERAR T . A HLIE AL IR S5 A
Hep, EWEE/INE . TR KFEMAESE; FHil
B EE  F3 DEMBINSE; SIEaiEEs
o, ROAHE, HE. HT. B, SiEWOMED
o S A mEDEEELRLX (£1) . &
R AR X (KYT AR ) DAK R AR
AKHE AT, A X TN b R R AR
S8 (CRURANREK ) i i I 3 A 1 R 3k

R HREEHR

Table 1 Basic conditions of research areas

ER B At R[S T =S £ 8 5 B SR ER R IIEST
Regions (c) (em) Climate zones Major soil types Major crops Land use type
[ SRS K () WA N EK
5~11 10 ~ 40 TR K - FH Upland
Northwest g Wheat, Maize
At . N L AELERK Sk
- 1~10 50 ~ 70 AR Wb RRHE, Byt o
Northeast . KE"Y Upland, Paddy
IS4 Wt Wt N EAK
- 1~15 50~ 80 I i 2 K S Upland
North Alluvial soil, Cinnamon soil Wheat, Maize
g iy - 2 griE . Kk L INFZ K
N 15~22 100 ~ 200 - S kR km®
South Y Red soil, Paddy soil Wheat, Rice

(DMean annual temperature, @Mean annual precipitation, @ Temperate continental climate, @Temperate monsoon climate,

@Warm-lemperate monsoon climate, @Tropical-subtropical monsoon climate, (DChestnut soil, Grey ( Irrigated ) desert soil and

Loessial soil, @®Black soil, Brown soil and Meadow soil, ®Wheat, Maize, Rice, Soybean, @Up]and, Upland-paddy, Paddy
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Fig. 1 Fraction of carbon remaining after one-year field incubation ( 4, ) under different types of organic material, regions and land use types
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Fig. 2 Mean annual temperature ( MAT, °C ) , mean annual precipitation ( MAP, em ) and aridity index ( AI, the ratio of MAP: ET,) at

experimental sites in the studied regions
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Table 3 Stepwise regression analyses of /1, in relation to climatic factors and quality of organic materials

PR ZER Organic materials/ 8] 975 FERegression HEAKn R?
FEFT Straw
~-In (h,;) =0.91840.026 MAT 246 0.152%%:*
~In (&) =0.882+0.054 MAT—0.388 Al 246 0.359%%%*
~In (%) =1.075+0.054 MAT—0.397 AI—0.003 CN 246 0.376%**
HRZERoots
~-In (h,) =1.131—0.241 Al 103 0.126%%**
—In (&) =0.935—0.397 AI4+0.026 MAT 103 0.208%##%*
~In (%) =0.020—0.354 A14+0.034 MAT+0.002 C 103 0.262%%%*
£ HEGreen manure
~In (h,) =1.569—0.037 LN 89 0.053*
FEFF+ARFE+2R AL Straw, Roots and Green manure
~In (h,) =1.431—0.012 LN 439 0.118%%%*
-In (h,) =1.170—0.010 LN40.017 MAT 439 0.166%**
—In (A,;) =1.151—0.011 LN40.045 MAT—0.362 Al 439 0.309%*%*
~In (A;) =0.206—0.009 LN+0.048 MAT—0.356 AI +0.002 C 439 0.364%%*

W AW TaIEEYSE (MAT, C) . BKE (MAP, cm) | WBEZ LR (ET,, cm) MTE$EH (AL, BIMAP : ET,)

s WIRE RIS TAHILK (C, gkg') . A (N, gkg™') MAIEZE (lignin, g kg™') &, L MKlignin: N (LN) . C: N
Il (CN) %% Notes: climatic factors are including mean annual temperature ( MAT, C ), precipitation (MAP, c¢m) , potential

evaporation ( ET,, ¢m ) and aridity index ( AI, the ratio of MAP: ET,) . Quality of organic materials include contents of carbon ( C,

gkg™) , nitrogen (N, gkg') andlignin (gkg™') , and ratios of lignin: N (LN) and C : N (CN)
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Decomposition of Organic Materials in Cropland Soils across China: A Meta-analysis

WANG Jinzhou' > LU Chang’ ai' ZHANG Wenju' FENG Gu> WANG Xiujun’ XU Minggang'’

(1 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, National Engineering
Laboratory for Improving Quality of Arable Land, Beijing 100081, China )
(2 College of Resources and Environmental Sciences, China Agricultural University, Beijing 100094, China )

(3 College of Global Change and Earth System Science, Beijing Normal University, Beijing 100875, China )

Abstract Decomposition of organic materials in cropland soils is critical to recycling of soil carbon
(C) and nutrients. We collected data from the 56 published studies during 1980—2013 that have examined
the decomposition of organic materials across China. Our objectives were to to quantify the fraction of C
remaining after one year’ s decomposition (7, ) and to investigate the impact of types of organic materials
( green manure, straw, root and manure ) and agricultural regions ( Northeast, Northwest, North and South
China ) . Overall, %, ranged from 0.10 to 0.75 g g”', with an average of 0.335 = 0.005 g g”' across China,
and was significantly affected by types of organic materials and agricultural regions and their interactions.

On the whole, in terms of &,, the four major types of organic materials displayed an order of green
manure < straw < root and organic manure, and the regions, an order of South China = North China
< Northwest China = Northeast China. However, the regional variation of 4, was also affected by type of
organic materials. For instance, /&, of straw, root and green manure were lower in North China than in South
and Northeast China, while 4, of organic manure did not differ much between regions. On the other hand,
hy of organic materials also varied with the regions. For example, in humid and semi-humid Northeast, North
and South China, 5, of root was higher than that of green manure and straw, while in the arid and semi-arid
Northwest China, #; did not differ much between types of organic materials, hecause of aridity.

Step-wise regression analyses shows that lignin @ N ratio is the major factor regulating decomposition of
straw, root and green manure, while mean annual temperature and aridity follows in the effect. However,
decomposition of organic manure, which had already been decomposed or semi-decomposed, was not
significantly affected by climatic factors, nor by quality ( chemical composition ) of the organic material.
In addition, a singer factor, either of climate or of quality of organic materials, could maximally explain
no more than 15% of the variability of /,, and the combination of climatic factors and quality of the organic
materials could only explain less than 40% of the variability, which suggests that to predict accurately the
decomposition processes of organic materials in cropland, more attention should be paid to impacts of the
regional or site-specific characteristics, such as soil physic-chemical and biological properties.

Key words Manure; Straw; Fraction of carbon remaining; Litter quality; Land use
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