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Effects of elevated CO, on soil C, P and K around the roots of rice and wheat
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Abstract: The present study is conducted to determine effects of elevated atmospheric CO, concentration on soil soluble C
available P and K, and organic P in rhizosphere and non-rhizosphere after crops harvested under two N levels with FACE
(free air carbon dioxide enrichment) systems. The results showed that compared with ambient CO,, elevated CO, did not
decrease soil available P and K but increase them with increased biomass of rice and wheat and soil available P and K were
increased more in wheat season than in rice one, more in root rhizosphere than in non-rhizosphere. Soil soluble C was
increased by elevated CO, and more carbon input to soil under NN treatment resulted in a more decrease of soil organic P at
LN than at NN, in rhizosphere than in non-rhizosphere of rice. The decrease of organic P played an important role in the
increase of soil available P. More N application, for example, NN treatment was beneficial to increase of soil organic P and
then perform a positive function in keeping the soil P available, which could insure the continuously response of crops to

elevated CO,.
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H 19 48 70 ER Tk B Ay Ik, BT AKIE SN, K CO, B UE4E 0. 4% i3 i %
(2004 4E%5>) 380 wmol-mol ') . CO, BEEHEAT A HOEAVE I 3 F AR B ) BT e ik
SRS TR AR S RG24 2060 Gt) JLF 2 KA (# 735 Gt) 9 3 15!, R CO, kTR R
B (AT M ) S R 5 AR R AR B AR R I S, AR R B, S SRR SR AR
LA R LS A AE WIS PR R L3R ™ . KR CO, MR B B T 88 13 iV 40 A iy 22 ) I et
WL H3R5, L P, KP7 . KK COME T B AR R IO T EI N, AR R BB A TR e S8 in , tusk
ASHR R AT, R SR A R . BAIR BREKRERUNES, KK CO, W BT Xt L5540 1)
EMETEE RS RTZEE AR 2 A B A4k, RE R

PR AR SO S ZEAE R T B BRAEAR PR L 30L&, BFST COL MR T B XK RS R/ N 45 o 5 + 33
C.P.K Hysm , LA B BHZEAR R KR CO M ETHR MIER T, IR R LI5S B AL, AT B E /K IR 2
LR MEIIBIRE
1 #REHE
1.1 R XA

FEZHAE FACE RGO T &1 B FILH A TLE T /N4 (119°42' 0"E, 32°35'5"N) , +IA KREA MR
k(2 ~0.02mm) 578 g-kg ™', ByEPHL(0.02 ~0.002mm) 285 g-kg ', Kiki( <0.002mm) 137 g-kg™',0 ~
15cm 55 1.16 g-cm ™ ,pH7.9, 1995 ~2000 4 F-#1p%/K & 918mm , [FH 2 4EF-275 & & 1194, 3mm , £
PR R 14 ~16°C , o/ 220d, 6 ~9 A BMKEZ , FHMITHE 54 TR 60% . KA HEER2.7 ~
4.0m Z i), B8 HE(=0CHUR) A 5456.6°C (1959 ~ 1988 4F) , BAFR/ME MFK 1.

F1 IBLWEEFHRR
Table 1 Soil basic characters in Jiangdu

e e B 0 e 125?5( P Jiﬁ K
Soil blocks Total C Total N Total P Total K Available P Available K
(g-kg™") (s-kg™") (gkg™") (g-kg™") (mg-kg™!) (mg-kg™")
F % CO, Y 4L 3 Elevated [ CO,] treation
F1 20.7 1.7 0.67 14.8 10.6 83.4
F2 18.7 1.5 0.67 13.4 10.7 67.5
F3 17.3 1.4 0. 66 14.6 13.8 74.2
A XFHR[ CO, ] e AL BE Ambient[ CO, ] treation
Al 18.2 1.5 0.61 13.5 7.8 60.7
A2 17.7 1.4 0.62 13.6 6.3 61.5
A3 17.9 1.3 0.56 14.3 11.8 75.8

1.2 KHRARKE

YLER FACE H RIS R R X BT, CO, ¥R B A3, N Rk 3 Bl b3, KRS CO, MR EE AT HR
(A, 370 pmol-mol ") FI X} H& &5 200 wmol -mol ~'f#) FACE kb3 (F, 570 wmol mol ')2 47k F,3 WEE , B4
COMREERM TR EFNEKH, k5 Fp KA 14 5, 2005 4EKA 2, M F i REE 14 5,
7t N B AR (LN, 125 kg hm ™*) (% &((NN,250 kg hm ~*)2 A~/KF i P K &3i% 70 kg-hm ™ a0 ] 7
Mz &E:6 A 13 HiZAE,6 A 19 HAiE/EBEE,7 A 30 HilBEAL, 2L BEAE 5 S N &1 60% , FEAE & &
Jiti N & 40% ; P K JEX1E N EAEHH . 2004 ~ 2005 /N (% 14 5) L5, RIEHEA (LN, 112. 5
kg-hm ™) FI#H A (NN,225 kg-hm ) AL (P,05) FIHH AL (K, 0) i & 4% 75 kg-hm *, FAE KR K, B 50
RE R IR . BEERAELE/NEREFIET 2 d ERAE — IR VBB 43 e B0 (3R 59 IE (3EFP )5 113 d) FnZe g e
(¥&FhE 146 d) i FE , i FH &4 5 0 B = 1 50% 10% F140%
1.3 HIEFESRES O

43 517F 2005 4F 10 H K RFUCHR G F1 2005 4F 6 H/NEZWGER)G , 4 BIHZBOR B AR R Sem 947 (6] 138, V5 3k
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HR B 133 ; [R] I BUCRE AR R Sem Z YR T35, SR BMR SRR PR 138 . T3 AT M C A K, SO, TR HL,
HERWAELRIGE ; TIRHA P FITRIR SN IR, B VU8 R Pty ik FOAR om BRVS VIR I, SRS DT Lh 6 1k
FTINRE ; 396330 K I ZBRER AR B, S e ke

A SR SPSS12. 0 k{4 ANOVA F- 56 1 LSD J5 ik , W LI BAE #1748t 0. $dERm AP ME
+ i,
2 ZR5HW
2.1 CO,MREFRXIKFE/NEZ HIE AR S B

HE 1A RE S, SXE COYRBEALL, COMRBEF R AT , 78 LN 03 T, /KRR br 38 v rl i e ak Tt
T 5.3% ,ARMRBR T3P AR R T 6. 7% s 7E NN LCH R AR FR 3B h AR T = T 6.3% ,AEMR B
TP T T 17.3% o BB RIEREF (NN LbBE 5 LN AbBEHCER) |, (AR B ATSEAR Br 4 438 T s P p
ERAEX IR CO %M T BIREAR T 15.4% F112.5% ,#E COYRBETHR &M T BIREAR T 14.5% F13.9%

CO, ¥R BE T 1 Xof /N 25 L 3T S PEBR IS e DLIET 1, 500 B CO, ¥R BEAH L, CO YR BETH R 4%/ T , 76 LN &b
BT MRS LR IK T 15.2% , JEMR bR L Al HEBRFEAK T 2. 1% ; 78 NN Zb3E T, AR By o Rl ¥ P Bk
FHE T 12.4% AEMRPRH RIEMERREEIR T 0.5% . B MR (NN 435 LN A3 E) |, #AR bR FdER
B AT 1 Mk A B AE X IR CO, 5514 T 43 BIFEAR T 25. 4% F1 8. 0% , 78 CO, ¥ B FH i 514 T 40 B FEAR T
1.1% 1 6.5% ., COMRBEFHZMFT NN AL+ rI ik & &30, R AT B8 58 FI T LI AEYNE SR &
AU EA Ko COLHRFEFHR ST FIAER UM RUK P T3 TG PRk & B 5 I, A R 738 5 1 3B B
M, e+ A PR B LRI SR A R

O X HRCO. 3k Ji 4k #L Ambient [CO,) FCO K B4 ¥ Elevated [CO,)

~ 350 7KFG 3 Rice season 500 - /N2 Wheat season

o) L

£ 250 - 350 |

2 200 |- 300 -

= 250 +

g 150 | 200 |-
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3 100 +

& 50 50

0 I \ \ 0 ! L !
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B 1 CO,MRBEFH R X KRB /N 25 ST 5 P FRI S )

Fig.1 Effects of elevated CO, on soluble C in soil of rice and wheat season

2.2 COMREFHRXMKRGFI/NEZE LI PR P S B

AHXTFXF R COYRBES MG, CO, BT R &AM T, KFEF/NE P HHEN P SEYA MRS (B
2),7KAG 45 LN &3 T, #8bR SRR FIFHE T 2.7% F10. 6% ,7E NN fb3E T, AR R 5 IR bRt 23 51 7 5
T14.1%4.7% . HBEWAELEH (NN 435 LN A2 HE) , AR bR FHER bR £ 33EA P & B 7E X R
CO, M F4r BIFEAR T 10.6% 1 13. 1% ,#E CO MR EFHR %44 T 4 AIFEAR T 0.7% F19.6%

AHXTFXF B CO, MR BS54, CO MK EF R AR T, /NE +38 LN b3 T AR Br SRR bR 51 F = T 10.3%
M6.1% (& 2) 76 NN 3T, R FR 5IEARPR 3 HIFE T 5.6% 15.2% . #m B ANEH A (NN 43 5 LN
RO R ) AR B A IEAR BR AL P & BT IR CO, & F A BIREK T 5.3% F114.1% , 76 CORETHE
KT R T 9.4% F114.9%
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O X HRCO. 3k Ji 4k #L Ambient [CO,) FCO K B4 ¥ Elevated [CO,)
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Fig.2 Effects of elevated CO, on available P in soil of rice and wheat season

2.3 COMRBETHERIKREAVNE T LA L P & RAGT M
AT B O,V 2, CO, W BETH R SRR AN AT B P LA — MMM (1 3) KRS -
LN AP TR BR-5 ARARBR IR T 45. 9% (P =0.062) F134.7% , 76 NN AL F AR ER-5 AR PRt 7 A AR T
32.4%F19.2% . B MANEHH (NN 403 5 LN A3 L) , EARBR AFEARBR 13 AHL P & E1EXT IR CO, 4%
T RIREAR T 36.0% H124.5% , 76 CO,MKBETH R4 1F T IR T 20.0% MFHRE T 5. 1%
O X HRCO- ¥k BEALBE Ambient [CO,] 8 15 COK AL B Elevated [CO;]

1.4 JKFEZE Rice season 20 - /IN#ZE Wheat season

W12 18
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Fig.3 Effects of elevated CO, on organic P in soil of rice and wheat season

FEXF T IR CO, MR BE A, CO,MRBETHR i/ 138 LN AL B FARPR 5 AEMR PR BIREAR T 24.3% (P =
0.012) F128.5% (P =0.003) (& 3),7E NN 23 FARPRS AR BIREAR T 2. 5% F13.6% o BRHIRA
FERGEFS (NN 4b 225 LN b B ELER ) , SEAR PR AR AR PR 3 A L P & BAEXT IR CO, 28 AF T 2 I FEAR T 29. 7%
(P=0.003) #114.7% , 1 COMBETHRFM T BIFEAR T 9.4% TR T 15.0%

FEXSFXF R CO,MRBESAF , BEE COMRIERITHR , /NE AR PR LA DB IR B IR Tk R Z 80, AR
FokAEZ, /NEFARMR PR T IR EEARIE B R TR 38 AR AL T, CO, B M T A ML & B A, 7T
E-5 L IRHEA 5% ; [Al— COLMRBEARMFT , 39 i AL HE A , A HLBE R AR 0 BE Do/, B AR CO,MKBEZRFF, NN
TRFREBRAE KA R/ N2 EAR PR 38 MUBRAE B WA, S 20 51 Lo LN AR ANT 5. 1% F115. 0% , AT 5
NN 7KFF#EA LREE YRR T A YR L&

2.4 CO¥RBETH R XK RE AN 2= L3 b 33 K & B2
FEXS T B CO, UL AF , CO, ¥R BE TR /K A AI/INE T4 B3 K & B3 —E iR R (B 4) KA
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4 LN A B ARPR-SARARPR AT T 9.8% #13.7% , 7 NN 23 FARFRSIEMR PRt HITH & T 6.3% A
4.3% . BRERALHEA (NN X035 LN Ab B EER) , fARPRAIEAR PR LA d A% K & BAEX IR CO M4 T 2051
WEAR T 4.0% 1 1.7% 1 COMBETHR AN T BIFIK T 6.9% M 1.1%

0O X HRCO K EAL B Ambient [CO,] 8 TR CO, 3K BEALBE Elevated [CO,]

90 JK#HZE Rice season 90 /N Z: Wheat season

T 80 - 80 I

s 70 70 NN W NS
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o 50 50

)
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<

= 20 20 -
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i& 0 | | | 0 | 1 |
L FEHLBR L FERL R L FEHLBR L FERL R
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&5 LN WRNN fRE LN HHENN

B4 CO,MBET X AKREAN /N2 T2 L HURAL K BKIRE

Fig.4 Effects of elevated CO, on available K in soil of rice and wheat season

AT F Xt R CO MRSk 14, CO, W BE T R, /N +- 38 LN b B FARFR S5 IEMR PR3 T+ T 18. 0% #l
11.2% ,7E NN b3 FARPR 5 IEM PRt B 5 T 22.3% 1 10. 0% . % AR FS (NN b3 5 LN b3 H
B, EARPRAIAEAR B -3 K & BAEX B CO, 554 T 43 AR T 6.9% F13.3% ,7E COWRBEF R KM T
SRR T 3.5% F14.3% . AT X BRARAE, & COMREENS N T LB i & & , 30 N IEG B FAEY X
BRK HRI
3 itig

BT COME YA TERIRERL, KR CO, ¥ BE 175 R BB AR ik A6 A == i 3 , (5645 58 22 1 [ 4k ™=
Pk A IS o R AR R A S S R GER BN KR CO MR TR KA F AT
PERR & EIG I, BAE NN K TR bR 53R PR I AT i PR AR L3 K, T e CO, VR BE RV IR 8RB /&
Z= I AR & &, BLAE LN A1 NN KT ARPR SRR PR 138 1 22 5 UK AR AT RE— KA 2R, A K
SR T AR KRR PR S AEARPR R A K, T35 B T/NE Z IR ST, R AR TGS LU BGRZY, A 1%
T VPR S A LA K, HIRFR R D R IR RIVEY) A L3 rT VMR I ST RRAS — o AT T3 B CO, ¥R EE,
T CO,YRIEEVEPIAR 22 A 38 502 | 38 i f 3% 43 B9 W e, ELAR 28 76 9 1) B 58 38 VB 16 1) 37 8l 348
O MR FRE A% A 3 TR AN S P WUBRIE O AT R AR P R
BT AR MR P TSR B SR AR SR B KR COMKBE R TR MK REM/INES - 1%
RO FHS B i , B g BEAR PROR THEARBR , 7EY) (A W 2 3% 2 OB o, (B B0 R 3 b i 3R
e R, RARERR P K FR4HAKEIER R, FREARLIEEIBE S BRI, B/KFEERE 15
REAT IR B K FARMR PR, T /NE ZREMRPR SRR FRAEfh 22 SR K, BB I 3R 43 W e AL A ICFE K RS RN 22 8] 7
HES . R ERERKREERPR 5 IR bR 3 0] 7 me g B 1722 4k, DL SR WIBE AR PR 5 JEAR PR B
%, R TEWAR RN LIRA VB STRRA B, 2R3N T 1B FEE AR m ). @t sthre
CO, YR BEXT T T MRk A DU BRI FNER 152, R ILMEE &5 CO, Mk BEfF 3 T v PEA 3 i, AL
WA PR AR AR S, T - S9853 A0ml Fn e DI 18 I ) 3 (H R X R SR R AR BB (R® <0.1)

WM, 5 W4 N A MR HAE 0T 8 CO, YR BE AL CE R R o T H AT KB iE IR R W, b
AR A R AR R R TS CO, BmRE > | BRI it , N 7K SP6538 5 52 i A 0 B R 38 AL, 0 3 7R,
S EER BN, B CO, YR BEf + T Y PERR AN /K RS 2 - s OBl 3 i 08 BE #E NN /KN KF LN /K7, H 2%
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/INE Z - SR H S R WA A 2 T 4 LR A BEZE NN ZKF B /NF LN KF AR ATRE S LN KPR
PERERRREIE B A 56T, T NN P T R4l A HUR I8 353 A HLBHE B R RN FEFE AT 7 CO,
BEX e AR B B IR 22 5 N K, (E A REZ AR R B RSO X 3R 0 48 P 7 AR IS . SEER 4G
R BN, TABTEXT B CO ML T iR fRAE COMRBETHR AT 3t N ARS8 45 139 op g i e s e 4
A VLR & BT, BT i A HUBE AN B S AR PRI R BER T ARIR PR , B 7R CO, M BT 4%
T KRR/ N ZEA AR B LA HUBEA BT Tt =, T8 AR CEAR PR R IR0 B2 /D TR IR PR . XA SEREE RS
SN AL FH AT LAGR BEAE 3T 37 70 ) WA 8 o 1 398 A W 385 R ) A LB B i DR IR 2 B A R o
TER CO,YRBE T 3 ATy PR AR DL T3 i SRME e P = BORAR A W BEAR T3 R COL MR BEAR M T Y, R B
3Tt N AERYIEOLT , CO, ¥ BETH e AT BE 2l 1 /N2 AN K g A 0y (3 42 2 36F - 39k ) U138, [ A AL
IMERIE T 85 B RGOS R & B — P Beb o 4R T B BEE B I SRR HE A , 3 mT P AR B
B LA VIBEA EAICCR (R =0.5073) , 5 L 3WABE RIS 5C R 40 31355 0. 2089 F1 0. 4204, FKHA
TER CO ML 3t N AL AT LA LB A3 I, A A T 4R K R/ NE T TR R S0 4 0 2 AR
ERHE,
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