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1.1

M 4 R B Pk BH AR O R 2 A HE K A K
Eoul (41°49'N, 123°34'E) . iz ubiibF Kb Z X
X, FEHEHK8.0°C, FEFFEKEHTOS mm, ifF
RIS m, HERSDIEZEE (FEKREL) .
R WEAMIRI T4 T 1987 dEH K, Mnf +HEA4
MUR &R oN15.6g kg™, 24 N1.0 g kg™, &8N
0.5gkg”, BAE 6T Amgke ", FRHE 84 mgke
HAEVEY N Bk (Y HH ) o A Ik
F2ANRE 37K 58, BIARAE (3% 222 74F K AT
T ek 18, LF) MEE (A HUE T &

N 270 kg hm™, HF) 3. Jiti FH 494 HLAE N 5
IR, HANE B N150 ¢ kg ' A4, &8N
10 ¢ kg '"ZEf. 2014411 H REFZ0~20 cm
+HE, BRRBR, d2mmii, KIS MR

BT RE I ARic A PO Eok R RR . 20144E5
FAE Tk BH A Ml K 27 A R 0T 5 o7 38 30 3l o A R K
(B FRFEE606) , HIPCOME ThRID. HAK
PRIC IS B L g g AE L 20144E 10 A ik E
FE105°CATE30 min, FR/F60°CHET8 ho F KA,
25 M ANREBT A2 e/ NBE, BERE, 140 H T, R
FETER A TR 28 e b o 1R BT 1 138 Kb i
AR ERAL R L1

(T

F1 BRATERUCHIZERE/RERZUMER (20145)

Table 1 Basic physico-chemical properties of soils different in fertility and C labeled maize plant samples (in 2014 )

AL o o
- BRALLL N
Soil organic carbon Total nitrogen N §7°C value
(gkgil) (gkgil) ’ (%o )
fIRAE +-H€ (LF)
10.10 1.10 8.78 -17.88
Low fertility soil
FHE 3 (LF)
17.80 2.20 8.08 -19.45
High fertility soil
R Root 400.8 12.55 31.94 393.9
Z£ Shoot 440.1 14.45 30.46 696.4
M Leaf 420.8 12.70 33.14 662.4

1.2 EFXE

AR 53 R FH P 3 85 5% 9 o M A R A S
+ A LR A AE T AR . SRR 2 F 120 ghit
THEARA L, TR SRR R 7% AT,
TG T do B3R 0 R PR 17 O AR B L L
JUAS/INAL, BEBE VR % K 43 #2 BB BT 1k Ay 7 Ji %t
25O PR AR RS DT L R R R R AR L ZE A
(M R 1% 5 ) 200 5 B Es 5% 1 4
FEATIRAT o SR JE VY R HE S KR 2 ] K &
60% ', 25CTFHEMEIBRFR180 41 [Wlm
BEAINAS FE AR 2 19 L FEAE X ], > b PRI
3RHE L . SrlTESE SR, 7. 28, 561180k
MR EURE , SR L RE T, FHAFER IS (5
100 H ), At AP (S0C) & &I
813C{Eo

1.3 MESHFAZE

+ A PR AR S H S e R T R 4y
Br - % € [A) o2 R H i) 5 1% 8 AL ( EA-TRMS,
Elementanalysis-Stable100 Isotope Ratio Mass
Spectrometer, fEE ) W HIEA 5 R E
k. FER G mRIRIARS (AR IR N920°C,
R RER600°C) , WHTCD (Thermal
conductivity detector ) F il &% & A MLk . A&
L, FRTMECO, /N T (Vent ) il B
PRUEABTEAL, FEFRIEA B ES e
1.4 HiEALE

A A LR P AU T B AE SO C b BT b LG )

( Foive ) E"J‘H‘ﬁz\iﬁ [17] :
Fmaize: ( 613Cs' mple_awcmmmm ) / ( 613Cmalze0_6mc(-nmr010 )

(1)
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X, 8°C, SCRIBI TR . 25 v 4b B+
HHLBRAISCIE, 87C, o YR RE TR Z BN G INFS
FERAR A+ HERE SO PCME , ARHIFIE & AR B A 57
TR IF A TR B 0 %oF B A B0 4 398 [ 47 R AE (Bl
KA ) 5 R 35 2Z 00 4 ) A7 R A8 15 22 10 [ 7E
+ (0.2%0 ~0.6%0 ) Z 8], LI R 7= 2 i 1 1 [
0 2 (B AR B A — 1 Bsf 309 X 1 Ao B 4 e [R) 407 A
87C o/ CFRE IR Z AT IR RS FF AR 298 CAH

A LR P ANER K (Chuer g) FEMIT
AR

C X F e

K, Come (g) R HEEH RS &

i FT VAR ZE R IR AT MLAR 5% P8 % (R e %)

VAW

=C

maize ( 2 )

sample

R F e X C oyt X 100/C (3)

K, Coueo (&) AR FKFEFFFIARTE ) 75 ki
A B3 K FMicrosoft Office Excel 201041
Origin9. 1T AL FEAIZ K, SPSS 19.048 1140 #1 5k

maize ™ maizeQ

PEXRAE AT 25 5 WE VR g (XBHIE) o

2 4 R

2.1 TEGNRESETWK

FEA L 2 1B LF FHEF & 8800 5 KRS FF FAR 78
(AL SO C 5 fE V- BIMH 23 51 10.07 £ 0.2 g kg™ Al
17.80+ 0.5 g kg™ o FEFFAARZE BTN SOCH 42
L 1OfE ~ 1.296% (1) o Hi3%7 dJF s 4b B
SOCEHF R KT I MM AL H (p<0.05)
HSOCH & BE I ] (%) ZE 4 0 FEAK, HEFAHE & F
LFARFE . LEBMZEAMJ5SOCHT BAERT IR ~ 7
KFBETO0.6 ¢ kg™, S5RiFR7 dat AR ;
IR B FAET ~ 28 dFFET0.2 g kg™', HHAb
A TE) BEAH L R Rt (L) o HFRINZEFmt 57
1~7 dSOCE =S LF—2; MRAFEESET K
M8 KL B EEZER (p>0.05) , 28 dJF =Fh
PRI T REGENE (K1) o

TE . ARG 5 B3R R AN [ 6] () A ) Ak B 1 A AR 5 b 22 53 25 (p < 0.05) , R[a)/NE 5 bk 2 7 [i] — I (6] A [7) Ak 3 - Ay LAk

FEZEFEE (p<0.05) . FENote: Different uppercase letters mean significant differences (p <0.05) in organic carbon content

between soilsin different incubationduration and the same in treatment; and different lowercase letters mean significant differences

(p<0.05) in organic carbon content between soils different in treatments and the same in incubation duration. HF means high fertility

soil. LF means low fertility soil.The same below

El1
Fig. 1

22 TEGHBICCEMTH

TERA B WA LEFAMHF R BN E KK
ZEMFSOCHS  CAE M N -18.49%0 = 0.3 1%
M-19.45%0 + 0.15%0, “FALIEE A K. mHE20]
DLE L W8 0 FF RORR 22 %) 5 o IES ) 4 3 A ML
SUCIHMI W3, AR IR, LEBRIMR , 2%

ARERE KB P Chrid ERAR . 25

Change intotal soil organic carbon in the soils different in fertilityadded with C-labeled maize root, shoot and leaf

M LA LR AL

AR FESOC S CF A 43 38 HF 1 19.22%0
41.61%0F149.87%0; 180 dif, LFFIHFFSINAR 1 4b
HISOCHY S CAE A A5 . WA IR £ 589 I &
KAEMRAR . 250 i HHEA AL PCEAER FR7d
ZIRNZES >R, HUCHIEL ~ 7d R E
e
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K2 ARSI IbRie TRAR . 25

M5 A HLERS CIE AR 1l

Fig. 2 Changes in 8"°C value of total soil organic carbonin soils different in fertilityadded with *C-labeledmaize root, shoot and leaf,

respectively

2.3 TEBNKRBPINEFHRESE

Bifi 7 B ) A B, PR ARIE ) eSO CH MR B
e &5 RS AR S S (A
3) o FEEAREFRWIME, LE AR AL 240 5 B ik
ErE AT I ZE AN i Ab B, HE S 0 A 35 Ak
PSR A AR TS AR AN 25 A B . LFA AR |
25 W ANE R R A1 dEH180 AR FE T

K3 AFEAE S K A inbric TR =5

12% + 1%, THF FFET 7% £ 1%, FE1 ~ TdRf P ff
JIE T3 A1 U5 Bk R BRACHY, LEES AR . 25
() 0 5B B A B A T dBREE 1R A D T 4% |
3% 6%, HFHT KB 1VR G T 3% . 2%H
6% . BiFRgEEm (55180 d) , WIFAE )y HiEANE
B S AT, LEAMEUR T 5o 1.8 £ 0.1 g ke,
HF/ME K &5 1.5+ 0.1 g kg™

) SISO B 1R A2 1

Fig. 3 Changeinexiraneouscarbonin soilsdifferent in fertilityadded with ’C-labeled maize root, shoot and leaf, respectively

24 EXRFEHMREZREER

B 2 I IE) A ZE K, P RROIE 7 2 HEW i E ok
L ZE RN S RS R ORAR A AR B R B WAL, By
FREIRE, LEANFRARINAR . 250k (4 5% 88 5%
W481.49% . 80.76%M92.17% ; HFALFL 43 5 Hy

80.49% . 76.38%#192.45%, 135180 dif, LFLb3
INAR . ZEF A 5% B R 0300 37.20% . 37.03% K11
40.51%; HFALFRSM5447.89% . 45.00%F1140.35%
PIRNE IS AR . Z5 RNt 5% B R AR E 1 ~ 7d R
Fefmeth; 7d JRak R TEBTZE (K4)
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Fig. 4 Change in residue rate of YC-labbeled maize root, shoot and leafinsoils different in fertility

3 0 ®

W E KT MR E S, PAPIE I K+
A WL Be o8 CAR Bl 18] A8 fE AN T PR AR, X 5
Gerzabek 5 111 DL K2 58 A5 FUIK % 50 120 gk B —
B BRI R BN 2% bR IC R AT E A
KRR AR ECGE s Ak, &3+ EH MLk &
HSUCMEFEL h~ 15 d RS, 15 dJi FHEZE.
T AS B 5% 15 2 00 (S i 1 % B RS FF AR, JF B
FE SN EOK S FF FIAR #E Z B H I ik 17— &2
Wy, XA RERE B A AL RS CEAEL ~ T AT
BRI R . ABIEFEAET ~ 15 A9 1a] B4 BEA 7 B
BE, EBBE A HLER B S U O Y AR b R AR T
o R (7 dZHT) W E K ZE R
P Foft B 3 7K - 3 LA B FLS Al R A, i
TN IMAR A FEAE 15 SR A AL X B 208, X SR
LRI S A B TR R R, AN 4 2
L Y AR Y, AR S 20 A R
R 2122, B s o 3% 9% 0 18] W FOIE 7 Kk
A I RSO CH & LU TS AR FZE /Y57, vl g
SR Al R R L, R 1 Bk
Pl reftoelil e . $FRai ) (180 d) WU INAR |
ZEMMHSOCHE O SRS, TP fEM
i 24 BRI R 0 T A R R A LR 1) 3 A
g . HHallam flBartholomew 2° ! #F 57 2 8] “Chz
LR R GREFF A R 2, Hoge + 50 i 5k i
TR o TTAS T 56 i S i A AR 2 i H D
Bifi 25 15 RO () A E G, ZE R rbmT 4 4 40 o i R
W, AR RS FE AT A — 5 T 5k BR e e,

B E AT Z MR TR, HEE
B % sF ] 1) 2B A 7 9 A ) A L T A B 3R
180 dRHR . ZEFIMFTTHk 45 + 55 SOC & 4223 A
G Samul%[zﬂﬁﬁﬁ?%ﬁﬁ, MK RE, RIEK
XoF S8 ) TR N7 12 A5 ) At 57 %k - 18 ) BT gk T
R,

Rig%7 dJi, HHEANIINZEAL B HLAR 18 CE B
SRR AL R G o i, 2R R A
SRR AR AN 20 s R SR A G K
2T 2 2R - 2F 4 BT AR A i, R B T —
A S I B R T ok T IR E MR A AT
FIAR FE AL B+ HEA HLAK 98 CAA & T i I8 1 e 4k 2
(7£180 dfiC/E HHEAR AR AL BERR AL ) , X5 BT
Fo T g R E L RAE S A LR S R AR
M RIRE FERAR 708 A 38, & UCRY Y T
Z, ECCHMIRE R, =R A LR S CIE R
R e - B rh SOCE AN, YR8
Z, WM, PRE T R R AR AL G 0

ey A AT RARZE AN, R BLER Y A
HERAAEL, FHASOCH IR T A% FF FIAR ZE /9 f R
Ry AR o B A B B R AT RIAR S i ) g
Ja, Zead— BSR40, SOCH R VR T 5 A1 RTAR
FE B B o5 0 L I A HE % R FE AR FE 5 Y
i) o 3T > B A T LA A SRAE A FT B FHAR 22 e
HICE S 7 R A [R) 2R AN IR TRk 1 -4 e
MR, & B3R LG A PR & BB AR, A 3
R SNE T L, i HAMEE R UE A £ 0 5
TR A PR T A G, X 5 AR IR56 dil
IS AL, ARAE Sk 3w i A HLAKR & AR T
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R NE 1K g, T A B R AN R i A T
B, 56 dJe B e AN BTk & 2 TR - 558,
3 AT fi 5 A o B P AR AL R A O
o JIE - S S TR 114 Ak B AU i k5 e TS N 25 D
AL BE, X5 F IR OB SRR R S &R
FOKFEFFIE A A 25 A — 3%, i — Bt |) s
FERNE S L e R | PR £,
A R A A0, Br IR ZE R 3 h s o R T
RN IRAE RS AR Ab BEAME TR S AT 2R
R, X5 TR P RS as R A —B It
s A S N e A 0 DR R WUORRLIE
THEHUE YRR E Y Z R E R R E S, X
FIRE R FEORFE Sy 4825 | AR A 1 22 5
HIF N A fe—E58 . 180 dif, {RAE LA
W ZEFNIT RS AT FNBR A (0 5k B R AHAE, TR
I FSFF AR AE UE A el TR, Wi
S, DA R A ML i, T e A - A i A AN
R TR AR Z A —E XS, TEETER
B[R] (9 15 SR it — PR

4 zt

il A 3 2 Al - AT AL 14 I 1 = 4 it
BAREFERI (180 d) AFAL 1 + e AR J= 41
PR SR T T1.33~1.78 g kg™, BRI
NI TR S TR T 2.19 ¢ kg™, AR B9 A IR T
e AR RN Mt g, BE—-1HAW
(28 d) , St , RAE 4 5/ B ik 1Y
G T0.12~0.63 g kg™'o AN HTERTE T
(14 i1 5 52 LR W5 A HERE S 7K B 5% i R 24 0 AR
WFFEAKT 4 40] (180 d ) AN Ak 76 A [H] AR g 7K S
- 2 R AT T ARG, 0 SOe TORIRNE 1 K F
- RS IEH Atk R S A5 i — 2D Y

5 % 3 #f
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Distribution and Sequestration of Exogenous New Carbon in Soils
Different in Fertility

XIE Ninghui AN Tingting LI Shuangyi SUN Liangjie PEI Jiubo DING Fan XU Yingde

FU Shifeng GAO Xiaodan WANG Jingkuan'
( Research Laboratory of Soil Fertility, College of Land and Environment, Shenyang Agricultural University,

Shenyang 110866, China )

Abstract [ Objective] Carbon (C) is a major component of soil organic matter, and crop residues
are the main source of soil organic C (SOC) . A large volume of studies have demonstrated that straw
incorporation into the field is conducive to accumulationof soil organic matter and build-up of soil fertility.
However, it is still not yet very clear how incorporation of corn stalk and stubble affects distribution and
fixation of SOC in soils different in fertility, and how much extraneous new C contribute relatively to SOC.
Once extraneous new carbon is amended into soil, it is very hard for researchers to distinguish new carbon
from native organic carbon in the soil with traditional techniques. Therefore the stable isotope labeling
technique is applied to an in-lab incubation experiment to explore for differences between soils different in
fertility in distribution and fixation of extraneous new carbon after incorporation of corn stalk and stubble.

[ Method] Soil samples were collected from the topsoil layers (0 ~20 e¢m ) of two fields different in soil
fertility, LF and HF in the long-term experimental station of the Shenyang Agricultural University, Liaoning
Province, China, in November 2014. The field LF had never been applied with any fertilizer for 27 years,

2

while the field HF had been applied annually with fertilizer equaling to N 270 kg hm™. The soil samples
were crushed gently into bits to pass through a 2 mm sieve and then air-dried to get ready for the incubation
experiment. The "C labeled maize leaf, stalk and root were cut into 2 cm sections, crushed to pass a 40
mesh sieve and mixed at a rate of 1% of the dried soil sample in weight separately with the prepared soil
samples that had already been incubated for 7 days as pre-treatment. The mixtures were regulated in moisture
content till 60% of field water holding capacity and then put into an incubator for incubation under a constant
temperature (25°C ) for 180 days. Each treatment had three replicates. During the period of incubation, the
mixtures were sampled destructively on D1, D7, D28, D56 and D180 for analysis. [Result] Results show
that ( 1) SOC content was found higher in the LF soils amended with maize leaf than in those amended with
maize root and stalkafter 28 days of incubation, while it was found higher too in the HF soils amended with
maize throughout the whole incubation period; and after 180 days of incubation, the two groups of soils were
quite similar in SOC content regardless of type of amendment; (2) the effects of the amendments of maize
root, stalk and leaf on content of extraneous new C and residual rate of the substances varied sharply. The
content of extraneous new C was found higher during the initial period of the incubation ( before D28 ) in the
low fertility soilthan in the high fertility soil, while during the later half, an opposite trend was found. The

residual rate of root residue was found lower than that of stalk or leaf residue in the low fertility soil during the
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later half period, while the residual rate of leaf was found lower than that of root or stalk residue in the high
fertility soil. [Conclusion] All the above-described findings indicate that the sequestration of extraneous new
C was governed by its source and soil fertility level.

Key words Fertility; Corn stalk and stubble; 8"C value; Extraneous new carbon
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