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B BL GEAR BT i B CRHEIE , CK) (h A HLIE S
ABEACNE I it (MNP, ARGl A HLIE ST & N 135 kg
hm > fB B N 135 kg hm >l P,0, 67.5 kg hm ~*) |
5 AT AILIE R AT Ak B B i ( M N, P A it A5 L
JEHr 4 N 270 kg hm ~* fL i N 135 kg hm ~* Fl PO
67.5 kg hm ™), LA K 55 22 AR GE R 14 3t 55 7 26 Ak 4 Ak

#(CK-M M,N,P, -M M,N,P, -M), iR A
HUAE A 5% BN, A LR & 4k 150 g kg ™' i fi, &
AR 10 g kg s AOALAE Jo i i A (R E, & N
46% ) FIBEAN (WE 2 — 8k, & P,0,45% ) . 4% kb ¥ 1
S A A AL R (2011 4 ) L3R 1,

R1 BABELIEERELMER(2011 £)

Table 1 Basic characteristics of the soil samples from the various treatments of the experiment (in 2011)

fib 7 A HLEK 3" C 1l 25 WA
Treatment TOC(g kg™") 33 C(%0) TN(g kg™") C/N
16 5 3% B M, N, P, 14. 8 -19.30 2.2 6.7
No mulching M, N, P, 11.9 -19.11 1.8 6.6
CK 9. 00 -18.44 1.2 7.5
T AR M,N, P, - M 15.4 -19.86 2.0 7.7
6.5 Plastic film mulching M,N,P, - M 12. 4 -19.76 1.9
CK-M 9.50 -18. 68 1.2 7.9

IE:CK M, N, Py M N, Py G SRR AN AL | o A HLIE A5 280 B A0 TR GG e 55k A LS R 2808 M TG G Ak 5 M BB 8 o TRl Note: €K,

M, N, P, and M, N, P, denotes respectively no fertilization, medium organic manure combined with nitrogen and phosphate fertilizer, high organic manure

combined with inorganic nitrogen and phosphate fertilizer under no mulching; M denotes plastic film mulching. The same below

1.2 Bkrtrid

R K SRR B A AR AR (TP R A |, F 2011
R4 A 25 HEEFh . 76 Tk A K HE AT WIS I 46 AR
i0(6 A4 H). &b FEBESE 20 bk F kAT C ik
mhbRiC, [ I 2 % 20 Bk EORMEA 87 C XML, NP
1EFRIETCO, J5 3, Xt AL FE (RARIC” C Y B K ) b
SR B RRC E R ZE A Sm L EY L AL 56 ] 30 ml
(2 mol L 7)) 5 1. 89 mg Na,” CO, (99 atom% "
C,SIGMA-ALDRICH) =" CO, KAk, fifi b5 i & M
CO, MR BEIRF] 400 Wl L', #Ric 2 ih i W1 4
D b R T R g B I S AR A R, R x BE 4 Ry
2.2 mx0.5 m, FRICHTHEE K L CO, 3BT AL 4 /4~ 2%
A %5 Na, " CO, B A1 A 3H Na,” CO, M5
WA BRIC S SRR % E . fRick Bl R, THRE 8
ST AR o B ic /T 2 A S04 Ak B I A ke I U B
IWENKTCO,, LI Co, Mmg ik R xR M
CO, Zr MM AR ic = P9 CO, VR, X H % % 80l
L' e A7 B 5 A A4 i i e 1 g v —
A4 Na,” CO, HYBEAR A ER R (30 ml, 2 mol
L) P KUR, fil 2 938 72 2R B9 €O, 4 A 34T,
PRICIFIR . MM CO, W F k% 80pl L' 4
AT (RZ 0.5 ~1 h), ) 58 A Bebfn A [ & £k
BR .o DAL B8 43 9 i) 5 = RS DY 4 Na,” CO, B8R

AR R . A 17 Na,” COy BEAR o i A 35 2
(30 m1,2 mol L™") , fi2 3 % 4" CO, A1k, wk "
CO, Mfit 2, $2 75 C [ 5 %, 24 CO, Wk &
80wl L™ ZE A i pid SRk A bR i i
45
1.3 H#mXES5H&E

3 TARIC R S 1 RN 15 K BEHLIE IR 4
Kb PR (AL FE PR IC IR PR IS AL 3 ) 5 PPk K, KR
FRSY T, 2 AR AR OF R AR B bk B oK AR FIAR B
(AR E 2 mm ), EOKMR ZE &t )E, 78
105°C %% 30 min, R )5 7F 60°C 4L+ 8 h, Fr & I 1T
AR ZER AR a0 T OK 25 AR TR A
WHEE AL (Retsch MM 200, 78 [ ) by i 0F 185, XU T~ 12 5
FE S BB (3 100 H i ) , A0 J0 A ALk &
RAnsUC
1.4 ZFFAE

FE R ERE L A LR RS R 8 C
EA-IRMS (5T & 73 M1 AX-[A) o 3 Fe 1) J5 3% 73 #r B
{% , Elementar vario PYRO cube-IsoPrimel00 Isotope
Ratio Mass Spectrometer , {8 [E ) Il 5 . H LA 7 3 A
Mgt B FE & m iR AR S (R B IR E N
920°C , it JiL & IR FE & 600°C) , i 33 TCD ( Thermal
Conductivity Detector ) £ Jlll 8 M & A Lk . & & =,
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Fig. 1  Effects of fertilization and plastic film mulching on 3'>C values of all the

components of the maize-soil system ( 1 day after * C-labelling)
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SRR S IE R , BRI ZE i 87 C (i
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Fig.2 Effects of fertilization and plastic film mulching on 8'>C values of all the components of the maize-soil system ( 15 days after " C-labelling)
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ARAL B Ay B A Ol (L3 2 FNEE 3) A B 5% LA SR A7 Th]
USRS 5 B AT BRI MR- LI R A 4
GriE e C R (P C mg m ) BRI, bR
1d [A]—Ab P45 41 43 [ 52 C B R B 25 0h > 4R >
HBR 4 > AR (W3 2) , Hoh 25047 C 40 L il ik
) 85.00% L) I ARG Ry 4.76% ~7.71% , MR Pr +
HESF-H 8 5.20% , H 4R /NTF 1. 13% (W3 3),H"C
[ % H i 7E 49.98% ~79.91% . 1% % #k 5 CK 4b
P CORE R A 79. 91% L 1fif M,N,P, 5 M,N,P, {{
1 54.31% Fi1 49.98% , H CK Zb B4 414" C & &
AH 0 = Tt A MLAE Ak B 7 R R A% it I A B

D C W FE ¥k 66.62% , H M,N,P,-M 5
M,N,P, -M Ab B4 50 C &5 B i % 7 T CK-M Ab B
(FRZEny 45 b ¥R ) 25 52 K B 3 ) o 7 it A AL IE &b
FRA L5 C Ay BE K T 5 2 AR X B A 15 G5 4% 55 it A
HUAE Ab B 7 78 B AS it AT 4b 3 ( CK-M) 44043 C &%
/N FAL G AR AL P (CK) b B,

FRid 15 d EX-HHE ARG LG RS C EEg
H AR BCAE 250 (7 85.34% ) i IR O AR MR B 1 0
(53K 7.90% 3.88% F12.88% ) , 1454k
B 4% it AT b B 2 P C BB CK AR BN 3 Lol
M,N,P, Fl M,N,P, &b H, {& 4 4% 8 CK 4 #
M,N, P, Kb E KA bR C & 543 5 J2 MNP, 4b B
M) 1. 41 550 1. 43 £, M,N, P, 4b 3 fi1 M,N,P, &b
+ R C F BB CK A BEAE 49.09% FiI
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Tﬁ%%ﬁ;;ﬁéﬁ\ﬂg CK'M ALI\}E,Mzszl'M %}EHC TJ'E"‘
Jedg/b, MNP -M 4bBEAT B THOE & LS C £ E

/B, H M, N, P -M kb 3R ORAE BRI A C & AR

Bemo MARIC 1 d EhRid 15 d, CK &3 A" C
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Table 2 Dynamics of " C content in all the components of the maize-soil system after labeling(”C mgxm )

KA R | B HE R FOK- AR RO RR

4k 3 i EUn PR 4 4 Tk
Treatments Root Shoot Rhizosphere soil Bulk soil
Fric 1 d(D 1)
M,N, P, 31.85+0.28 b 349.7 £9.74 d 29.17 £1.25 ab 2.39 £0.52 be
M, N, P, 24.80+1.03 ¢ 399.3+£4.02 ¢ 23.59+£0.25 b 1.27 £0. 14 ¢
CK 42.38£1.21 a 581.5 +14.55 a 33.62 +0.95 a 3.11+£0.05 b
M, N, P, -M 33.76 £2.19 b 492.2 +0.02 b 30.21 £1.26 ab 6.33+0.99 a
M,N,P, -M 30.97 2. 14 b 488.0+11.24 b 30.83 £4.85 a 5.34£1.07 a
CK-M 25.43£0.98 ¢ 491.7+9.28 b 15.46 £2.52 ¢ 1.95+0.34 ¢
FRig 15 d(D 15)
M,N,P, 22.76 £1.77 be 186.8 +7.77 e 10.01 £0. 11 ¢ 6.70 £0.77 b
M, N, P, 25.14+0.69 b 275.0+7.28 ¢ 8.54 +0.09 ¢ 5.16 £0.93 b
CK 19.96 +0.50 cd 276.3 £2.01 ¢ 19.78 £0.45 a 7.13+0.83 b
M,N,P,-M 30.64+1.73 a 313.2£16.94 b 15.29 +0.51b 14.69 £2.10 a
M,N,P,-M 33.59+1.80 a 364.1x13.17 a 15.83 £1.42 b 15.40 £1.92 a
CK-M 17.84 +0.88 d 220.2+1.44 d 5.65+1.28d 7.37+0.63 b

e . - 13
I ARG 2 B 7R [ — 21 43 A [F] 4k 2
Note: Different lowercase letters represented significant differences of the same component between different treatments for the amount of '*C of the

same component (p <0.05)

B SR (p <0.05)

%3 BIEEEX-TEZER"CHLER

Table 3 Distribution of " C in the maize-soil system after labeling

B C 4y B H A Percentage of * C in plant/soil system( % )

P OEE T

b 3

Treatments R e AR PR+ 4 RSN Percentage of fixed " C

Root Shoot Rhizosphere soil Bulk soil (% )

Frid 1 d(D 1)

M,N,P, 7.71 84. 65 7.06 0.58 49.98

M, N, P, 5.52 88.94 5.25 0.28 54.31

CK 6.42 88. 02 5.09 0.47 79.91

M,N, P, -M 6.00 87.50 5.37 1.13 68. 05

M,N, P, -M 5.58 87.91 5.55 0.96 67.15

CK-M 4.76 91.98 2.89 0.37 64. 66

Fric 15 d(D 15)

M, N, P, 10. 06 82. 56 4.42 2.96 27.37

M, N, P, 8.01 87. 62 2.72 1.64 37.96

CK 6.18 85.50 6.12 2.21 39.09

M,N,P -M 8.20 83.79 4.09 3.93 45.22

M,N,P,-M 7.83 84.89 3.69 3.59 51.89

CK-M 7.11 87.71 2.25 2.93 30.37
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e 1 d s RS AR AR E R IEEA
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OB ES T AL (CFY R S.28 g k),
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Xt C R E] TR

brid G e A ik o BL 2 b R EH FR R AEK A
Wy LUAR B e AU i R B 2 IR N AR 25
I % i B i C 5 TN B B OK AS U A K 2R Ak
BN, RFFICI A RS C B T Bk A M
C,HIL ST 15 d J5 B KMk 8" C{HM T, £
Gk CK AbHFRiC 15 d AR AZEM 87 C {4 F K e
BE e K, 3K 5 1 A BRI ZE AR W a3 (43 0l 3
76.22% 1 272.5% ) f A 6 . BRI 15 CK-
M b FRAR A ZE M 8" C R B IR K T it A HLAE &b
HOMEARAZE M 87 C 4 A8 1k 32 A4 W 1 R R K
(CK-M #2 Fn 25t A 9 & 43 00 3% o 51.3% F
133.7% , T 8 5 it A5 AL HES Ak 3 43 53] 386 T 99. 1% Fn
194. 1% ), H 25 fL HL #4515 9F — 2 #F 55, Bulter
A BIIE MR BARID R I 1,2,3,5,8 d 4 B HEAT R
BE AR 7 C {2 BT S [ IR 344 D P AR 6K 1
M7 = &4 BTN Bk ARIE 7 dJF 87 C i
o Frz W 2 AR K RS AR K 120 d JE SR BE & B

SETEARIC 15 d J5 A HEATHE ZUCRAE SR AR I (] (1] B
Bk, R AN 8" C {H A1 L AT BB

AWFFEFE R E BT C B EEIEAR 2L R
B R R ERC 2, U E TR R PRI 1
~2 h J5 A e R AR E " COY L AR E g ke B
FRICHE 1 d R3S C I A2 T 5. 86% , Hirp
M,N,P, kb BHE S| T 7. 64% , VLB Y6 & i 1E K-+
RGN 4y B 5 % Ak o B AR R R L A B Y
HFEWEREKRMEGHEE"C WHH 41% ~
67% (Hi i FIFREAL"C i 56% ~86% ), B H
R 50% D MIRR R 42% ~T9% . AR K
LK AR IC IS S R A B 38.65% ~64.01% 4
B E A - IR G P hrid 1 d £k 88.17%
Ay B o A 7E Hb 13,5, 83% £ + b FRig 15 d
25 F 58S C 4 B Bl 85.34% 1 6. 76% , 3%
5 Fan % RS 45 RAIRL. BROM B B R
MR AR 2 R B L 22 B B £ ° ¢ . Chaudhary
2 RGN MR B AR AT T 24 h P 2R [F E B R
4 31% ~70% . Butler 25" % B MA 32 ¥ 76 4740 8
dJa 250k MR+ R C 4 S L B 70% (20% |
10% , +3E-HW£E%"C W4 ERICE S — 4
RS 24 ~48 W E Y . RNER
AALBIHM T C Al B ES Teasm"™, £
K EUIE 78 A R R AR C R I A R L R A 2
BT KA R AR B 10 45 o R S IR A o0 &
C B[R A B3 R W, (E X 6 oK 5 i B
A B AR BE T C AR O 25 B 4 B T L AR 1R 43
B R C A B EEZ Y
T R0 B ] 04 3 = B

Fric 1 d, 1% 584k 55 A it B Ak B G & [ ik e K
(iK% 660.6 mg m ™), Hyk b B 4% Ab B, 4% G2 Ak
bt A LA b A /N (O 431.0 mg m*) . CK b3
2R HRBR L KR 8 C{E 4 5 598%0 1
567%0 . — 15. 54%0 Fll — 18. 38%0 , ¥ & 3 & T Hifih &b
HOHNEER-HERG A EEC RER A, i
T I Bt A HLAE e 4 LA 3 A R B K A
FEO S, TR R A A R R R R T U C 1M
Y-+ R G N [ YRR . Al 5 O A B 2E AR N
PEATRRMC, B R 09 A K O A D C B i
W (L 3) . FRID 1S d OB E D C BB,
T 40.88% b ZE g > T 42.33% , 0% FEE R
H 20 IR e B A Y o X HE U C AE
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EFFECT OF FERTILIZATIONAND PLASTIC FILM MULCHING ON
DISTRIBUTION OF PHOTOSYNTHETICALLY FIXED CARBON IN MAIZE .
EXPLORED WITH "C PULSE LABELING TECHNIQUE
An Tingting Wang Jingkuan* Li Shuangyi Fu Shifeng Pei Jiubo Li Hui
(Research Lab of Soil Fertility, College of Land and Environment, Shenyang Agricultural University, x Shenyang x 110866, x China)
Abstract The in-situ *CO, pulse labeling technique was used to trace the fate of °C in maize-soil system and asses

the effect of fertilization and plastic film mulching on the dynamics of photosynthetically fixed carbon by maize planted in the
long-term Brown Earth Experiment Station in Shenyang Agricultural University. Results show that the carbons were quickly
translocated and distributed unevenly in the maize-soil system on D 1 (the first day after labeling) , showing an order of
shoots > roots > rhizosphere soil > bulk soil, and unmulched > mulched in §"” C value. The 8" C values declined in
maize plants and rhizosphere soil, but slightly increased in bulk soil with the time passing by from D 1 to D 15. Treatment
CK was the highest in "’ C enrichment with average 8" C value in shoots and roots reaching 1 568%0 and 598%o, respectively,
on D 1 and 178%o¢ and 147%c, respectively, on D 15. The " C fixed in the maize plants accounted for 64.01% of the total in
the system on D 1 and for 38.65% on D 15. The distribution of *C showed a declining trend in the order of shoots > roots
> rhizosphere soil > bulk soil in the plant-soil system. The experiment clearly demonstrated that the treatment of mulching
plus organic manure significantly increased photosynthetical fixation of *C and the allocation of C in maize plant and soil ,
which means that it is an important practice to improve carbon assimilation and distribution in the maize-soil system.

Key words Pulse labeling; "C labeling; Fertilization; Plastic film mulching; Photosynthetically fixed carbon
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