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HER —kMA sl 0.976 1.643 1.788

RE N 46%, TBEREG & P,0s 18%, BN & K,0 50%

H 19904101 6 H H- ik #h 4 /N2 ( Triticusp
aestvum L.), VIJFVEYIII A /NE-H T K ( Zea
Mays L.) #4E. fEPEFP: EARLRI08; &
/NZE1990—20064F 4 22 %906 ; 2007—20084F A fii
529; 2009F AWk A22, Hirh, Z/NERER]
YK (K, $07, 2288, A A BFSFFAN IS H
oAt BUBHE S5 R AR
1.3 HEEE., MEFERITERE

KRBT 65, AFEREAR2K, 35186
A2/ WG . 10 H 4 B KGR 5 /N2 4
B o HUREIREE #0~20. 20~40. 40~60 cm, H—IF
BER3SIRARE . AER—F/ NG, SRENT
ki, ZE0F, B—ZEEORIREE, SREEFRL . 250,
AN AR TR RS R IR R T T
0 Je R AT R O U OV A T
BU LA AR = 5 a2 . SOMIMERT, ek +
FERT, 190.25 mmififL, SR J5 R FHE IR A ik
NI E

AHFFE B SOMATH 1

KT R FIEA TR, B30
m” IKH/NX 0~60 cm I EA) SOM it R 1%
JR i I3 SOM fitig 7 skt 307 H g A st
mr.

k
Td = Z piPiDiS /1000

i=1

A, TAHESOME (kg), KRFEES, o+t
W45 (gem™), PAHSOME HE(gg"), Dily 3
B (cm), SH/NX A (em?).

Mann-Kendal(MK)JEZSE46 5 -

MK 56 5 22 B[] ) 270 580 A8 A e 3 1)
O A NS e o S I (2 R N I LI = o =
SOMARfLEa#, K th M, RiZHOFRR
BB AS ST W 0 A, A e,
WHINF R P AE— A i n ks, Hik
oL /N W1
S-1

S>0
J Var(S)
Z=<0 S§=0
S+1 §<0
Var(

¥

-1
Hrp, S=Z ZSgn(Xj—Xf);
i=1 j=i+l

1 Xi>X |
Sen(Xi-X)=4 0 X=X
-1 Xi<Xi

n

n(n=1)(2n+5)= ti(i—1)(2i +5)

Var(S) =

18



842

AERMEEIR B2l B S (201245 A)
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(B IE R L THREH, il e S [H
it, FiKendallffiftEER, RIEAAT A E] Y A AR fL
PR AL ke, AT LR

ZAok SOM fifim 2 B ks, HARRE L
B, Behiifl 156~251. 152~246 kg, ZAEHH
205, 211 kg, % CK LB/ 50 6% . 9%. Al
B, ARSI A E D A KRR R, AR
Qb PR NP NPK AR FAEY)AEROR G R A L3R 2),
Horp NPK A FEELRG 4T NP Ab3f, el T
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2
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. p NPK 30 217 394.0 4825.0
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Fig.3 The changes of SOM content under different fertilization treatments in 0-60 cm soil depth
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®3 TELNEERHFBEAZIT MK RKER

Table 3 The results of statistic and MK test for different treatments

g R oty WS MK % 2 R A%
J&#/em

CK 0~20 0.718~1.161 0.949 1.960* 0.003
20~40 0.545~0.890 0.709 -1.851 -0.002
40~60 0.403~0.732 0.58 -1.089 -0.001

NK 0~20 0.805~1.162 1.016 0.895 0.002
20~40 0.560~0.960 0.7 -2.383* -0.003
40~60 0.425~0.980 0.58 -1.113 -8.8235e~004

NP 0~20 0.770~1.318 1.066 4.319* 0.008
20~40 0.495~0.885 0.723 -0.048 -4.1667¢~005
40~60 0.435~0.802 0.592 1.161 0.001

PK 0~20 0.715~1.210 0.986 3.617* 0.006
20~40 0.478~1.050 0.688 -0.629 -9.3103e~004
40~60 0.365~0.720 0.566 -1.210 -0.002

NPK  0~20 0.795~1.345 1.113 5.103* 0.008
20~40 0.545~1.000 0.757 -1.307 -0.002
40~60 0.397~0.717 0.578 0.484 4.7059e~004

Fpineny Z 4, it 0=0.05 BETEKIR Z (4

HETAA 5, X REN0~60 cm+ 2 SOM T 43 B ok
FRA2%; 20~40 cmZE LT 0.545%~0.890%, 1)
{E°40.709%, A BT TR, STHk#EM33%; 40~60 cm
AL TEFEI0.403%~0.732% , YI(1H0.58%, AL
TR N 25%, SR, F o2 2558 A R K
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JEWE N T s AR M) R ANt AT ff ek
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FTIEAHUTUK- . BFFTES R A E 7 T 135
WILH SOM i i 43 B 22 AR Ko ERC = iy
SOMWIUAIE M6 gke', 134EJF H4.6 gkg';s Fhil
RPIEER13.22 gkg™!, 214E 5 H13 gkg'; TS
SEEPIIAIE N gkg !, 204E)5 T 111 gkg,
VLRI LA 0 =R I SOM Y AR f a3y, ANt i
S T SOMW-Ai T 43R AE 11 ~ 13 gkg 2], {H
1E 3 TR AR K EEE LT, SOM
SRS R, PN ESSEP I8 ) IR E
A7 I 9% 2 ANt FEAT AR AR AR, 124FJ50~20 cm
+EAYURBE M ON13.38 gkg!, WIHTET X
— 1, KRS R IZTE R SOMUI IR TE 25 5 .
NPKAL#0~20 cm+)ZSOMJT &/ 52 kil
FEl0.795%~1.345%, J(E1.113%, HhneA &, o
kR HM45%; 20~40 cmtJZSOMTE /ALl
FE10.545%~1%, 111H0.757%, F I, Tk % H32%;
40~60 cmZALIEH10.397%~0.717%, Y41E0.578%,
AT, TTHRR N22%, HAbAL PR 2 1y 2e Ak
TEWMEAA T CK . NPKALBEZ 6], £-4b3EH0~20
em P I T HAB2)Z, I HAMIEIHE, SR
)i AEL A BESOMB il 32 BL4E HP 7E0~20 em+ 2 . 1k
MEHE S AU AR, R RIE R A

KE8, M, Aimssk e 2Bl fokpkss
OISk b 5088 L T 70 45 SRl 32 WA 76 38 AT F1 K -
BARARE UL R HEAN . P KIERENS W B4 A&
e, JFRRIEE A A VUSRS (A
BFFE A ATt B 2 2 - A WL A T R
A HUTIC I A KA B4 R A ]
A BESE AT IX AR . RO . BRI
E¥NCEE
2.3 A EIHEIEAMERE—RE SOM SERKEAT
G E 5 RISk 3 AIA, BR NK AFEAR, Hith
JEAEALFE 0~20 cm +)Z SOM &2 R FTHE
o it a=0.05 WEMRL, JFH NPK., NP
AL /INAZ B B KA KRR 0.008%, BRI
=T PK Ab#E (0.006% ) Fl1 CK AbEE (0.003% ) 14
% SR NK AZb3E 0~20 cm )2 SOM &K1 L
KT B, DL 25 SULRVE YA P i A%
0~20 cm +JZ SOM EZRIE, AL GERS e
Yri, GRS 0~20 em 2 AV AR
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Fig.5 The content of SOM in different treatments
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YERBR AR A JGR o085 L2, S= A P4
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BUN, b, AT R AR AR, %X
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24 BEREBHHGHE
0~40 cm )2 FA AT IR F 9% X A 58 A TF)
Jite A Ah B 4 SR Vs A8k, BRIE, AT LA LGRS
WA ( NPKAREE ) 2514 5 A it FAEAT AR IE ( CK
AbE) ST R ARG, SR AL A Y A
TEARZAE T I E R T, 45R L6,
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Fig.6 The comparison of SOM between CK treatment
and NPK treatment

NPKALHA] LB 5 4275 0~40 cmAYSOCHY it . A
204EIMER A, SOMfiE i pIiv145 kg LT+
164 kg, BN T 13%, FIEAERINN0.65% 44
I, A A PR AL B H B SOMIL AT
It H -5 CRACFE Fb A i s mi s in e g, BRIk, 4%
F IO 2 ) SOMIEE >k Ak 55, RHAEZ3Em316.7
kghm? SOM, #4LHSOCH182.8 kghm? ( LAC
1) o 19954 GE 45, fedb-F- Ik Hb T FH884.8
Jihm?, VEWEFTE A1 313.6 /Thm?, &3EN. P,
KA, 204F 04 [ 4 AR 4E K 23816 ~
2.4 Tg-a™ SOC, LalZ$Wfse 8, ekt AL Y
RMEF, AERA H AR R T R R (LLC
) A125 kg'hm™, BEBRAE S ATIK100 Tga™;

11173 A 2 PO 2 A 3 P o T it FFI AR A - 19
SRS ERRHE S (LACH) 15168 kg-hm®, BRI
FAEIURAE ST M21.9 Tga™, I B R ALt
FH i AR B e 22 (LLCTE) W B %232
kg-hm?, ERAE[E RIS ST 15530.2 Tg-a™ o LLEAF
FEPEIF R N P KA
MBS, A HEAERGEmE T, HAaER
S B R R RO KE I 1.5 R, R4
BRI 1A6%, IF B IRk SOMAi it p 24
hn, FARBE LR, &5 EASRTEK,

3 it

TEFE T R A (e B A+ b, il
X} 20 FERANEEAL AL BE T EDI A K F SOM SRR
AR IIFST, AU 258

(1) KN, PHEECHEEE N, P, K ¥fiit
HE, AT RN 43 SOM fif, I HE # AL
FHIH

(2) SOM HihmEZ4EHTE 0~20. 40~60 cm
FEARAAE

(3) A=W Xt SOM fift i AE L2 A fik, NPK
NP APRAEYAE K RAT, 7504 A B AL T
HoAhAb#

(4) 0~40 cm AT DML X H A 1
WMy, HHHAE N, P K B AT, 0~40
cm 21 SOM fif i KA LIORHFEE I, [AEM
FEERGER (LA Cit) ik 182.8 kg'hm?, ZfE
SRR 1.5 6%, SEPEEIKER 1.1 £5.
AUV IR N P K A8t I s 42 5 6 1 i
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Effects of long-term fertilization on soil organic matter accumulation

ZHAO Guangshuai'?, LI Fadong'", LI Yunsheng', ZHANG Yan'?, OUYANG Zhu', TIAN Zhenrong'

1. Yucheng Comprehensive Experiment Station, Key Laboratory of Ecosystem Network Observation and Modeling,
Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;

2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: A 20-year long-term fertilization test is conducive to reveal the characteristics of soil fertility and nutrition balance law.
Taking Yucheng Comprehensive Experimental Station which is located in the Huang-Huai-Hai Plain for example, this paper
explores and estimates the impact of long-term quantitative fertilization on growth of winter wheat (Zriticusp aestvum L.) and
summer maize (Zea Mays L.) and soil organic matter(SOM) accumulation The results are shown as follows: Long-term application
of nitrogen(N) combined with phosphorus(P) or balanced fertilization of N, P, potassium(K) can significantly increase SOM reserves
in the soil, and the latter exerts a more pronounced effect. SOM increase is mainly concentrated in the 0-20 cm depth of soil, and
40-60cm remaines basically unchanged. Biomass plays an important role in the change of SOM reserves, crop grows well with the
treatments of NPK, NP, and crop residues input is superior to those with other treatments. The depth of 0-40 cm can represent soils in
the region to calculate the potential for carbon sequestration, the SOM reserves in the depth of 0-40 cm is continued to increase for a
long time under the condition of balanced fertilization of N, P, K, and don't reach the upper limits. Average annual carbon
sequestration rate of the soil is 182.8 kgC/hm?, which is approximately 1.5 times of that of the global average, 1.1 times of the
national average. If North China Plain tries to transform soil with the measure of balanced fertilization of N, P, K, then the annual
carbon sequestration potential of agricultural soils will reach 1.6 to 2.4 Tg-a™.

Key words: long-term test; fertilization treatments; North China Plain; SOM; carbon sequestration potential



