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Abstract: With the support of free-air carbon dioxide enrichment ( FACE) system and by using iso-
tope C technique, and through planting wheat ( Triticum aestivum L. , C, crop) on a soil having
been planted with maize (Zea mays L., C, crop) for many years, this paper studied the effects of
elevated atmospheric CO, and nitrogen application on the 8" C value of soil emitted CO, and the
wheat rhizosphere respiration. With the growth of wheat, the 8" C value of soil emitted CO, had a
gradual decrease. Elevated atmospheric CO, concentration (200 pmol + mol™") decreased the 8" C
value of emitted CO, at booting and heading stages significantly when the nitrogen application rate
was 250 kg - hm(HN) , and at jointing and booting stages significantly when the nitrogen applica-
tion rate was 150 kg + hm™>(LN). Nevertheless, the elevated atmospheric CO, promoted the pro-
portions of wheat rhizosphere respiration to soil respiration at booting and heading stages significant-
ly. From jointing stage to maturing stage, the proportions of wheat rhizosphere respiration to soil
respiration were 24% -48% (HN) and 21% —-48% (LN) under elevated atmospheric CO,, and
20% -36% (HN) and 19% -32% (LN) under ambient atmospheric CO,. Under both elevated
and ambient atmospheric CO, concentrations, the 8" C value of emitted CO, and the rhizosphere
respiration had different responses to the increased nitrogen application rate, and there was a signifi-
cant interactive effect of atmospheric CO, concentration and nitrogen application rate on the wheat
rhizosphere respiration at jointing stage.
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ent-HN  Ambient-LN) | &b BE 3 RE .

ARG R i A A0 R 4R I HE O €O, R
TR E N bR R AR FRHE (K xPE xR =20 emx
15 ¢mx20 c¢m) ,ﬂfri%?%ﬂiﬁr%%ﬁﬁﬁﬁﬁﬁ 0.1 mm [y
Je e A B e MG H L RS M e, BB
AbPRAARE 4 AN IEFRME, o 2 S FEAVEY) (Plant) (2
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Fig.1 Skeich of sampling gas collection equipment.

Plant . F{HAEY Crop planting; CK: NFPHIVEY No crop planting. T
[7] The same below.
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PIAS COMREE 5T AEY- LI R G rh 45 Ab 31
- HEHE CO, 1 8 C E 4 Pk 1 1 2] il A 10 34 3
REARG, et e 0k 28] e I, T 8 2 B0 S s 1 1 il e
1. FAE/INAZ 38 4 A AR CO, 1Y 87 C fH /N
FARFE/NEZ L. 78 HN /KPR, FACE 4bF 5
PATHIAL PNz 3 HE CO, 1 87 C EHY/INT
IEH KA CO, M B A3 TR /N AR 87 C
{8, JUHAE 2R 0 R B S 35 AR ( P<0. 05) 5 7
LN 7KFF ,FACE 4b3 4 ASBf 30 8" C (E /N F
IEH KA CO, MR AL B, HL 78 35715 300 A 2 R 40 1 3
FEAR(P<0.05). J7 2250 BT 1, CO, Wk JiE fn 25 5% i)
ZE R R B R co, i 8P C EEE, B
CO, M 5 55t 280 2 70487 300 AR Al 0 1) 52 B 2000 1
FH(ED).

TEW Nt 2 K T, FACE 5 1E % KX CO, ¥
JE AL B 4 HETR CO, 0 87 C (HI I B LA, H 2%
FRARE(E 1), XAl GERIIKS CO, WREF =kt
88 A A AL 1) 43 ik 7 e B PN G e 3 R L (LT
PIAS CO, MR BE Z5 A 3575 191 22 AR 1 HE ik Co,
(1) 8" CAE Y M Tt 300 8V C (H, M &
PP F A 0 8P C A (21,32 2).

Table 1 Change of 3" C values of emitted CO, from soil at different wheat growth stages ( mean=SE, %o)

b B AT i Eiiie i A
Treatment Jointing stage Booting stage Heading stage Maturing stage

Plant CK Plant Plant CK Plant CK
FACE-HN -19.1+0.8ab -15.2+0.5a -21.0+0.1c¢  -18.0+1.3a -24.0+0.2b -22.2x1.1a -22.2+0.7a  -21.0+1.2a
FACE-LN -20.2+0.7b  -15.2+0.7a -20.9+0.6bc -17.4+0.4a -22.7+£0.6a -21.2+0.9a -22.4+0.4a -21.4+0.3a
Ambient-HN -19.9+0.9b  -16.5+0.5b -19.9+0.5ab -18.0+0.5a -22.2+0.6a -20.3x0.3a -21.8+0.9a -21.0%1.1a
Ambient-LN -18.3+0.5a  -15.4+0.7ab -19.7+0.2a -17.9+0.8a -22.8+0.1la -21.2+0.9a -22.5+0.4a -21.8+0.4a
AR RVR Sources of variation
CO, ns ns * * ns ns ns
N ns * ns ® * ns ns
CO,xN * ns ns * ns ns ns

Plant ; #HT/EH Crop planting; CK: AFHEAEY No crop planting. [RIFA [F] 558k 378 22 57 i 2 ( P<0. 05) Different letters in the same column meant
significant difference at 0. 05 level. ns: A E No significant; * e 3 Significant. FIA] The same below.
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Table 2 The proportion of rhizosphere respiration to soil respiration by 8" C method (mean+SE, %)
it 31 I P A A
Treatment Jointing stage Booting stage Heading stage Maturing stage
Ambient-HN 35+12b 26+6a 36+4a 20+4ab
Ambient-LN 28+7a 22+7a 32+5a 19+4a
FACE-HN 37+8b 40+3b 48+9b 24 +4b
FACE-LN 48+7¢ 42+9b 35+3a 21+2ab
A5 2 S Sources of variation
CO, ns * ® ns
N ns ns ns ns
CO, xN * ns ns ns

2.2 HRFRIFIR X+ SR (Y BTk %

4 AR AR BRIT I (5 4 SEF I A L ) 34 4 B
BB /N, N 19% ~ 24% ; Ambient-HN | Ambient-
LN FACE-HN AR BRI 0 o5 + S8 07 1 14 L 5] 7 Fil
FEHA, FACE-LN 784K 19 W35 8 e KAH, b 23% ~
48% (£ 2). FEIEH KR COME T, MRPRIFI T
HEBIHE 4 AA B B AR b S e A ZE K
P30, BRI WA 2P R RRAIC, ZE A A
B % B KAE, SR 5 78 B TP 3 A i AE
FACE 2544, HN &b 38 A5 7 2 il A ) S 2 3
T I G R R LN A 00 DA 1 2 ] 4t
FEAR.

TEM ML E K T, FACE &b B A4 AR Br o 1%
- SEOTI ) B 7E 45 15 30135 55 T Ambient £ BE. HN
KT TEZFE ] Hh AR FACE AbFE 43 5] He Ambi-
ent KPR 53. 8% H133.3% ,LN /KFF, ek
1 ZERE S IS0 71. 4% F190.9% ( P<0.05).
W] CO, Mz EUNEHERN K /N2 A B B B XS AT 52
HR BRI Xof - 6T W 1) BTk, J7 2243 BT 3R W, CO,
YR EERIR T AN (P =0. 064 ) , 76 22 e 8 0 i 2
ST k2 5 v R R IO R ok A 4 IR U ) B R R (P <
0.05) ,CO, 5t S 1 38 AU 7R 17 3k 3] i 3
IKE.

2.3 AMAEX L CO, 11 87 C H K AR BRI
WX - ST BTTIR P9 55 T

Ambient 25/ T, HN &b # F A /N 22 + 38 HE il
CO, M 3 CHAEA BT 5 LN kb3 22 R o 2%,
{HFE FACE 250 F AR 8 3% 4% (P<0. 05) s &
FhAEAEY) 3R CO, 1Y 87 C {H7E FACE , Ambient
SN T AR R YIR B . 220 WM, i A
0 A A R G RNARTT A R A
HEY) 748 1 3 cO, /) 8" C fH, H CO, S5Hti %
0T AR R GEAEART 0] BRI %) 52 B AR
F(ER1).

Ambient £5F R, HN AbHAS LN Ab 3 75 35 5 19
3 T ITAR o PR T = S 1 1) DTk %6 ( P<0. 05 ),
T A 1 2 B o A B B R U o
TFRPRIER 5 F . FACE 2544 R, #E 4k 17 ] 5 2 Bl
W12 HN<LN b3 ZE AR 55 st 0y HN>LN
A, HOBRZE RSN A B B 22 R OKE (P<
0.05) , BLHTE =5 CO, e 45 N ARl it Uit X AR B
P 1) e A B2l 20 Im) R, B 2% 8 CO, Wk S
it K (28 BN AR T 2553 BT 2 B N [R5 i 3%
NAE 4 ANER B AR AR B E K, B Co,5 N
FRI A A5 o AR R I R S 4 S 0P % 5 ik ) 52 Wi S A
P AR B 5 OK P
it

B 8P C B EARFR C, M C, A T 2
FIF 8" C 7R AR 5T - HErs 8 15 R 37 1) A0
TR G CE/INE RS ¢, 23R
AHUFH S C (255 8 Wl T 87 C /R EiH AR 4
JENTHE MERA. AMEIEY) B co, EEAFEH
JZ C, 130 ~20 cm) , F)Z C,KFELIE(>20 cm)
A BT 53 fiff FIURE 0 AR B PR HE R ) CO, , T A ol A
EM RS S HEY LKA RN o, HEm. B+ 1
AR S C S H EEREMY T %
RO R B FE AR A HET Y CO, S b R
T A BT 43 LA, AR B 5T 4 SR AR - HE K
CO, 1 8" CHAA K AT = Tkl - 581 87 C fH,
ARG ST R 8P C H (& 1), i
KRR 87 C A, RIAAERKFTIIET C/EMRIAL
JE A A, BERT R 2R C, R A DAk R
C.HMANUE 5 )2 KAE A3 HUT B4 i (0 5L
I, AR E CO, M58 T AR L HEL co, i 87 C
HEEANY TR &2 (R 1), TS HIEHAY
IYREEY LA E | CO, A8 AL X WA M T 1 S R

3 i
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T 5 R P 5 T R BT[] 25 6 AT A A IR DG, i A L
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BURF IR Z —, ANEX R /N 1 L CO, 1)
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EL 7/l o8 N 1B s R/ /[ el N U N o
FAEEDI IR 2 A A AR 7 B B - 3 HE ik o, 1y
3UCHH(FR 1) R N1 I BE & 9 A
T AR BRI A 2R 066 7 B B I TR U
3 T AR B R A 2 ) i S . DA BRI SR
I FEFR YT AR A ] A /N2 () AR R T I A R T
FEAIH TR B R AR BB E R R AR K
Z [Fl AL~ Pt A 338 HAE 15 A kb, 5%
AW T A AL — S ARBF ST, CO, MR T
ERRACT AT RN A e COo, 1 87 C
H(FK 1), RWKS CO, B w2l 88 2 2 F0
B B T R G E R MK, X 5 CO, MR EETE
ZERE ARG AR FR O ks A — B A
4 Paterson %2 KT CO, MR TR TE 2565
TP 3E AR PR I I 51 % RS AR 5 CO, MR FE A A
b e (S DI S Wl /L /NG (B SR e . L7
A SRR AR AR PR A A K R
IXSEIE RN T AR BRI K TR A, N R
S CE R G 5 A Be, S I AR ) S AR R
TEPE. ARNREE N IKSE T, & CO, R BE S I AR BRIF I X
- SR TTRR A IR [R] (% 2) , K W] CO, MR EE T+
FIASE TR A KA N i SR A & A T s
HAZ At N il 2. AR AT EAR I N KFIfHE N
Fo e H/ N RN AR R BUR R L CO,
e JBE K AR 255 A 55 AR 2R P R A S A /N
B Kt oy o A AL ST 1 i T R A 41 T A
CO, M B HETMNT HR B IF 1 BT R 56 10 5% i) AS Jd 3.
15 CO, MR BT A/ INAZ ML 55 Ml b A= i ) B R i
FESRATH A KR T G N AR 5 2 [
B3 LT AT Bl T AR BRI 1 5 W RE A 1 4
N BB A 2 BRI T[R4kt 5 B0 A i) 1 19 23 e
AFITARPRIEI X Al fE 4% CO, 5 N 138 H AW Xf
R o PP 0 T iR 238 14 5 M S T 30 48 25 110 S A
AT P N KA 4 AR T BIRER
WP (A 3 E I Y L ) AR G R CO, W E T A
19% ~36% ; 1t COMKET N 21% ~48% . X 57k

/N A AR P 25 3 3 O DRI R 1k T %) AR R P - 38
I 4 AR 24. 5% ~47. 1% 07 i 45 B AR — %
M5 8" C /R ER ik 4 /N Z TG 13 ~17 d
FARRE EL Bk 899% O FIIR I Tl H 2% 5k SRR
AARE A7 259 h 61.2% 61.1% 81.8% 67.4% ™
(1R 25 SR AN [, 29 BH AR o o TR 6 = 398 I 2 17%) ¢ R PRI A
YR AR B B 5. ARBIESE h, CO, Mk BE 3 i AN
BEEKT-5E M 47N AE AR BRI X - 30T 0% BTk 1) 22
fBitaFA A . FACE-HN Ah BB /N2 A= K R e 48 i 2 4
TR R (£ 2) , 1X 5 Rochette 1 Flanagan'”' 7 IF
WRASM T TR B 7T 45 3R — 5 FACE-
LN B ORFrRE S NI AR T A 3 4b 38, v fig 2
T CO,MRBEfEHE TVEY A (A A N AR 7 AN
SEFESTT BRSSO TE T A 7= Il H T 1) 43 L FAR
FAERKM Rz N AR R R KRS AR R
TR G A = R A FLs b R BRI R H

VIRTRIFSE % 3, CO, Wk 5 T i A 38 in it 2 7K °F-
et R LR B COMRIEHEE T +
HE KA B CO, e fint >4 AR 5% K B,
KA CO, MR EETH = B T AR BRIF L 5 300 174 L
1], 1 38 )54 A ARG o3k L BBl /L L2 kA B
T AR R CO, MR EETY 5t T A AR S R G0 4 e
(T . B2 TN KA CO, 55 i & AR 35
S 4 FH 8B P () 2 0, LA e o e S 4 F T A 3
RSO, T B 1 — 2 TR AR5 i A S8 1 ik 5K
it ARBRIERRY) 2 ) S S5 AT HE L CO, i TR AN
Ivi] A R (L 400 3 i A 0 58 T A A5 ML 114 501 )
XFRA CO, M B T 1 .

4 Ih b2
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AR R T 22 R /N 22 3Rk co, 187 C
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PRT - B Bt /INAZ AR BRI 5 A R I 1 L
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