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Responses of soil microbes and enzyme of compound
community to elevated atmospheric CO>
concentration and temperature
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Abstract: With independent and top-enclosed chamber system, this paper studied the responses of rhizospheric mi-
crobes number and rhizospheric enzyme activity of compound community to elevated atmospheric CO; concentration
(ambient+-350( 4-25) umol » mol?, EC) ,temperature (ambient-+2(+0., 5)°C ,ET),and their combination(ECT) un-
der high-frigid conditions of West Sichuan Province. The results showed that in comparing with the control, treat-
ments EC,ET and ECT can increase the number of rhizospheric microbes. Highly significant differences were noticed
among different treatments in rhizospheric microbes number and rhizospheric enzyme activity. In comparing with the
control, treatment EC,ET and ECT had no effect on the number of non- rhizospheric microbes and non- rhizospheric
enzyme activity, Rhizospheric effect of soil microbes, catalase and urease for all treatments was significant; rhizos-

pheric effect of intertase of EC and ECT was significant, but rhizospheric effect of intertase of ET was not significant.

R B EF. 2007-03-05 &[5 A HP . 2007-06-28
ELWE: EXAR/BFRASTAIFI I R7(90202010) ; I35 E FR & FETT H (30211130504 ; it [ RL 2 B “ T A $H£17(01200108B) [ Supported by the
Natural Science Foundation ‘Major Research Program’ of China(90202010) ; International Cooperation of China and Finland(30211130504) ;100 Talents
Program of The Chinese Academy of Sciences(01200108B)]
TEEBY: BAWMC82-), L, I AREA L, TERE H MY SSRTR » (E-mail) nice_angel@126. com,

* #WAE#E (Author for correspondence) : #{#% , 14 % , T E N B R 4 A P4, (E-mail) wangky@cib. ac. cn,


http://www.cqvip.com

862 T OHE Y

D000 http://www.cqvip.com|

27 %

Key words: carbon dioxide enrichment; elevated temperature; soil microbes; soil enzyme; compound community

LARS CO, ¥ B hn B B 71 & = B AF1E
HERIEEBLEZRMEMMAESRENGHMI
BB, B E AR A SRR, B M2 2 & B BUF M
PR EXxE. &% 20 ZER, FREMES
RGEXT S ARASAL B W B 5 & N 2 BRBAE I S T H
BIBF ST IZ TR, FR B R A XA Y 6 & YE H (Szarek
££,1987) .4 K (Murray %,1955;1ds0,1994) |, + 15
UG (Woodward, 1998 ; DeGraaff %,2004) | + 35
H [H F (Arnone, 1998 ; Hungate %, 1999) % %} CO,
REARHHRBEBTKEHR.

+ B A Y (soil microbes) RAESRENEE
HRES, PEBAYNBBREZERE W LENEY
EEER T RESNARSHEA RELREAN
BEEEFZ—. T (soil enzyme) B HEF B
FEYEENESR, B #FALBENERHEN
YIRAMBVRET AN AT EERL FATSRE
WEHSRIA TR EMBER, NTIRFT L84
Yk A R AR S (AFL1E, 1987) . BARE
1981 4 Luxmoore BLIAIRE CO, .k EMBE IS
AR AY N T BB U EERENESR
ZUBEEEEEM.HESHNIE, AR LEREY M
T BT SMEA B R A A, R
TETR A1 5 t (Rice %,1994) , X LAWE B F R
PEBSREXNSBEZAEEATHNTE.

MNEER WLFERATFFR SRR LK,
RERS B WG R (H % 4%,2004; Yang
%,2005), HFLUENHRXEHART CO, *
EAREG TN L RBEYREMN L BEHBEENE
WD, T 22 B T 3R BE T R LA R B K IR B R AT BB ST £
BMAYREM L EBEEAREE., i, AR
FRAHARERKREREIBEF R E RN TR
TrRHBEYBRBEEBEENTAET TR, B
BEhH— BB RRRKBEEATER L TRESE
SRR EEREE.

1 #M#ET%E

1.1 #%

20054F 11 A, BT & IR E & H %
B BB 50 em 30 em IR 30 em (X HEEAR
B 30 em, BB LR EEBO R LB E FRAR

HERMAT HREERKZRESHLHENEKRE
A, Bl FR3E CO, ¥ F + 330 (£ 20) umol + mol®
(EC) FFIE|E +2. 5(£0. 5)C(ET) k3 CO,
WA R E R A S (ECT, UMIE# KK CO,
WEMARBRENAERKEZE NI R(CK), Ko
K 2006 4F 8 AN, EMRAR LR E TR LJIER
RER L8, e BUR RAEE S 0~20 cm HHEE R FE
WhREE, P HRAMET 2 mm LEMFEEA
PREFIRILS . FERFE vKAE (4 C) R EERE K447,
1.2 HARERKEZERS

BE. . HAMTAKERSH 6 M BE,
A B4 K E (chamber) A . 4 K= i T 3B M
IR A b % 3 oA 3R SR 1Y 5 B 40 AR, FL AR AR R
24.5m*, CO, IRERGH CO, f£RAF MBI,
BB R ER A CO, AR, SSBE
Y Rl 5 FR 4R LA 2 A ST e 28 L R B M A
BCKWLUEFHAREBEEHBREHR. FLER
BRSO FABE B ERE 15 s, HE X EH R
5 min,SE4T 24 h FEZE WM (¥ %% ,2006),
1.3 T HfREHEBRNUE

P RRE R R R 2 R H# R AR
B HAERAFREEAGERERETRER
BHAEEERAST &M aEFRELRET
BAE:REAERAARSR -5 REFRETFR
REBMIE,
1.4 BpiE R R E

HALEE(NV) EHERE R A 3,5- ZE KGR
Bk, BOEEU g+ R 24 hALEFER
MEEBZERRERR. SEHEBCATEEN
EFRAEEEO.1 N 5% KMnO, B E) . B
ROTEPELL 1 g 3% 1h AIE#E 0. 1 N KMnO, ZFH%K
FN. RE(URE) T W 2R e g, i A=
P2 A R BB FEOR BR P T VR o 2% ER R R 3R U IR B
BT .

2 HREM

2.1CO, REMBEABSHESHERR L HMLE
co):0p Al

2.1l mEKEHT SFHLEMNESHERRE
AEBEREF —EHEmME 1D, EC(133.33)H
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6 T BEBE L EMEYREEEXN XS CO, ¥ EMIE BT R 5B 863

ET(139. 67) 4 B A AR PR 0 & 0 & 40 5 b CK
(BL.71)H 63% N 71%,, BT+ H7 %= 83 EC # ET Xt
REAEBEMNE I EE (P<0.05), T ECT X
PRAERNERAEE. ERKRA,CO, EMBRE
ABRMEAHERGIEFRATRETLEEEE
M, 3% 5 A E SR A (1993) MEE RAHML. KK CO, %
EARN TEREYNERAREEN, TEE T
HEERAZASIEEE YRR RN ELIHAHR S
BUHAR R 40 W4 M 2 4L BT 51 R B9 (DeGraff 4,
2000, CO, EARBHTROERK, FERHKE
BB E KE R D AR R T aE i R 78 B 8
B E (Idso 4,1991; Rogers 4, 1994), H R R
HE R RB T ELSWEIRY , TR R
HEMEK., REAR - FHEESEHEALES
HAENEREMSE =R SEME. REAKET £
BAMAEYFF AR REE, EEEES M, 5 —
75 T, W5 BE TR &k B A W PR R A T B E T, R
BHLCHT L, 8BiInT CH BB, M 4EYE
fnag, A KNk (Firestone 4,1999), AR B FE
B CO, W EMEERIN BN E A ERFAE
BER ALK, X TTRE R E P E Re A&, A
I,

2212 %A BHRAEBHXENEL HE L T4,
CO, EMBEARNRIEMEZEMEHKED
EWMAREE. ECMET THRIRBZERE S5
J& 35.33 1 57.67,¥9/hF CK(59. 84) F i 4 Br ik
KEHE VA ECHRET X RFEHAHEKER
HIVER ;T ECT X RIR A ERE=LEEER
(P<0.05)., ECT W HREBEEHABE~ELEEEREN
(P<<0.05),MRFEE K EAE EC T 55X BBAH L

MEEAK, ZRAECHBHEEABEERA —EN
B, EAREE(P>0.05); 4 E ET THRIFEE
BENFCK, FZHET X RFEE~EMEH. CO,
REMBEABAXNE GBHEME S BE T RIRK
KEMREEE=EHW, TLUAANX SHEAREE
KEBHRFELSERYMEYNZE S EAB A H
I (Chapin ,2002) LA K BB 308 AH X 8 /0 B R4
AHE, RM,CO, B MIR B [F Bt F 5= 4 G X AR B
HMEEMRGEREE TSR, DEEMNRFEEE
BrEABEYN., XEERENEEESEHEE
MHEBEREEP SERERNEE . EHRESH
FIFH B A HL4 B B AR IE A8 56 (=B F, 1998) , T 24
CO EMBRERAMATSIEMHEIFRE
SRGFEERE A, T AR ARHE—
ERE LK CO, ¥ =R B 5 7+ 5 B Xt 4R Fr
HERMEM.
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B 1 CO %EMBEGLFHERNAR
xR B+ A BB W
Fig.1 Effect of elevated atmospheric CO2
concentration,temperature and both of
the two on rhizospheric soil microbes

F1 AELEBTRE, EREREDHREHIRIRYRE
Table 1 Quantitative composition and rhizospheric effect of microorganisms in rhizospheric
and non-rhizospheric soils under different treatment (X105 CFU « g'ldry soil)

4 B Bacterium Fr 28 B Actinomycetes HH Fungus 43t Total

Treatment R S R/S R S R/S R S R/S R S R/S
ECT 90.78 79.67 1.14 87.33 42.55 2.05 109.53 71,65 1.53 287.64 193.87 1.48
ET 139.67 63.33 2.21 57.67 31.32 1. 84 39,96 58.52 0.68 237.3 153.17 1.55
EC 133.33 75.33 1.77 35.33 43.15 0. 82 91. 24 34.15 2.67 259.9 152.63 1.70

R: HER 44 Rhizospheric microorganisms; S:JE#RER#4E ¥ Non-rhizospheric microorganisms; R/S; 4 E#3 7 Rhizospheric effect. F [

The same below

2.1.3 2B MAMARIREE RERNNEHERE
ST R B E L R/S WRER., ARALE
THR BEREMERNOBRBRNERBERGED,

£ EC.ET Ml ECT F + S84 ¥ 8 5 5 R BR 3 RL
BHE, K R/SEHMU ECEXK,ET RZ,ECT &/, 4
Bk 1.70.1.55 f 1. 48(CK 4 0.97), & WA
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A TR, B 40 78 ET B B9 AR BR 3k 8 ok 1
LW TE ECT B MR B K, MEW#E EC A
WRERE M B K. AE B R/SHE¥AE1~3 2
[,7f EC.ET #1 ECT T4 %% 1. 77.2. 21
LI4EIRFAHSEBERTERRAHESRE.
R BE R AR PR3 & A AR, 7€ ECT #1 ET T
R/SHAFT I, HEEEA EC TEAIARIRHK
B, R/S{EN0.82; EEMBIRM B ERFLET
HERK. 7 CO, WEFABKHTHAY SEY
RERR R A, XEBEHIKK CO, KEARBEHT
B“RAEZBEEYBESEELZH C BT (Bazzaz,
1990), FHY—+EREFHW  CHEBERAETHL, K
T REREAEY TR RARY, NS ET MEY
KPENEST.

2.2C0, REMBEEARN SR ERRLHEEE
E3:0p- 0]

2.2.1 AR B®EIERG T BE.FRELTE
LS B M 7E EC.ET 1 ECT FTHmM R EHAR
(B 2), 5 CK(20.98)48 I, EC Ab ¥ M AR B it .4k
SEEVE M (29. 06) F BE M (P<0.05), 7 ET &
HRRPR A E L S B E A CK K, B BB,
ET BT HRFTEUEMmEE. ECT TRETH
EEEECLEDA T CK,EHEZHAALE R
EFHERP>0.05), CO, WEAREEEREMR
R EAEBEE, XSHANHR —-B(HES,
2004), 7£ CO, WEF R T i Eib S W IE S m
HRRSBEMWYHNEMAEX By L BIELE
BRK—HMIRETHEHYRE RAEYER XH5W
YR I, B4 5 R o E AL S BB A I, AR &R 408
VREMBLSSH L E o HENNRE, NEEH
R, X EHARN T EAEBEENRE. [
mLIEEAERFERNARTYRERSRETEL
SEEN XEENEEARBANREEENEYRAT™
AVER L FEE R S REFAEFSIENEY
RERBAR K, CO, B IR B F o 7+ & Xt 4R bR
HEAC RS A RO, X2 H i R A
EHLZ LB AW ERE, T CO, WREMBE
T B 7 %ot AR B 0 B 7 A T A R I, AR B 4 R 4R X
FEMRBR = KK oy b F4a X 5 R b i

2.2.2 REEERY TN BEAHERFREEEE
EC(2.98)F 5 CK(1. 674tk B E#hn (& 2),EC
MCKzZzHEFAEBEEMHE R (P<T0.05), ECT fi
ET5 CK ML ZRA K, 5 ECT fi ET KX iR

RBR L 1R B

Rhizosphreic soil enzyme

BHELEH 74

1344 2

Catalase Urease Invertase

B 2 CO. WEMEEF & RFE R
Fh X AR BR - 8 B A RO TR
Fig.2 Effect of elevated atmospheric CO,

concentration, temperature and both of
the two on rhizospheric soil enzyme

PREREES A B ER W (P>0.05), BAR,CO,
WEAREEEEMBRREBELE XTERERY
THRBHEEREYR MY MEAEY, X CO,
REABEEEMNWN. HERAREH, ELAK
CO, lEFATM , MY AMERERESTL, ALY
HATERAEY RN, LT EBAEYFEHEHERSE
(Moorhead %,1997;Ross %,1995) , 3 £k #B 7] % /iy
A Y A W T R R B LR
EEgcE, 5IE LR E M, B—FE, P4
SRR B R W A A B (BR R E S, 2002), X
K CO, IREFRAE B E W MARER 40 R, B it
HEEBEYERWRB SR TRES, FaT,
MRGEREERY CO, B IRE R 6 7 5 XTR bR
FREGIEHEART=A W, B4R CO, ¥k BB F [ 6t F
HREPEREREFEEKE, EERFEERKRLE
REMEDTHERASAHMRBHA, LU CO, WE
IR B[R] B T 1R B0 7R BB X AR B R BB 1 7= AR R .

2.2.3 #HiuBEERA T HRBREFREABEEELE
EC.ET 1 ECT T #yma B 1§ 5L (& 2) T 50, B4 #F
AR BR AL BEYE 72 ECT(49. 47) 1 EC(43. 84)F
¥ B8 (P<<0. 05), i ET(30. 56) 4L 2 £ 4R
B &5 4L BIE /N T CK(35.54), CO, MEAB R
CO, EMBERMNAREEERTRIrFE LS
X EANEABRAK-HSRETHIRA
W, CO, WHEH Mmet , ROAE L HARY
Y B A KR, 5] AR R 4 W A FE 1L B Y
m, EARFEAEEERE, SITANR—-2. &
EAERBKEAHENRRENCEELE KRR
EREART . BAMMAEYEMBFRTRIFE
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WEEE RO AL, oAb, CO, v BEFN i B 17 A 71
BER BRI X 5 CO, WEMEE R
BT TR R R £ D SR R A R
SERRARY &, H G, X F CO, ¥ BE AR B R A 7
5 6 1 P WLEL A e — BT 5 104
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Bacterium Actinomycetes Fungus

B3 COHEMBEARAMERRAR
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Fig. 3 Effect of elevated atmospheric CO;

concentration, temperature and both of the
two on non-rhizospheric soil microbes

224 CO, REABEIT GRABA R FH L6
HEIRFLERED B EFRAZH CO, &
EMREAGEFHEFRN BN ESHEERRERL
BUAEYMBEEERAEEMAN(E 3,0, K, 4
WHE RS R GBS S 4 E ECLET
M ECT F#H/NTF CK; =R H T A93E4R

FEEMRLEREEAEA EFEALHEHN
et FREDEBMEYHRE ARUKLE
MEHEZAEY SR SEYERREN B, L RE
B BEAGMLEERESHEROER.
CO, WEFR B I & R W & R bt AR Xt 2 & B i
FEREFAE KR EMEFER RO IYARE; I
4h,CO, IEMBEFH X CO, WREEMHEE R 6
B 33t AEAR bRl A RS | IR B A A LB IS P R AR
ARBERMEER. 7 CO, WEMEBEAR
EEX YRR LA/ T A E T H A4
HEMEH.

60

[
. g HECTRETHEECOCK
13 S 50 F
> ©
2 a0}
#a =
@ o 30F
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Fig. 4 Effect of elevated atmospheric COz
concentration, temperature and both of the
two on non-rhizospheric soil enzyme

£2 TELETITHIRERREER
Table 2 Rhizospheric effect of soils enzyme in treatment EC,ET and ECT
ECT ET EC

HRR

R S R/S R S R/S R S R/S
R & Urease 2.01 0.92 2.18 1. 90 0.57 3.33 2.98 0.63 4.73
Ak B Invertase 49. 47 28. 34 1.75 30.56 35.35 0. 86 43. 84 42. 20 1.04
11 B Ik & B Catalase 21.83 19, 83 1. 10 15, 51 15.91 1.23 28. 06 15,78 1.47

2.2.5 B8 A CO, RAFBAF S THRRK
B EC.ET M ECT T 1 HEBSE T A9 AR b3k i 18 B3
RBGR2)., £ CO. WEMBEAR R A RN IE
T MR BRIREE IS M SR 4 K T AR AR BR T IR BV 1, R
PRI B . R/S B ERIFHE 2. 18~4. 73 Z 8,
A AR B R 0 M R AR AT AL R R 8 K T 3R AR B R B 0
., EZMAET, SEMALEEY R/SHERE 1. 10~
147 Z 8], s HIE MR BRIE . 7 CO, RETFE
B CO, MR R A FH 8 T, 5% 10 B AR BR3 =
DR PREEALBE 15 P K FARAR PR (L BB VG M, TR
FHE TR B 5% GBS IS AR TIE AR PR 1L B 15 %

(R/SHEN 0.86), HBLGARPRR L. TRFHET
Y257 B R RUAY R R 4 3 2 B2 i - SR PR 28 BT
BEEHEZEK. CO, REMBEARRERTHEY
HRF A ) B 4 0T A P AR B 35 858 o A9 Bk R S5 5 R
B ERARTIER, RASWENS, WHTR
PRif R BT, RAR PR D R A BN ER
FEHRHZ—.

B %k

HHEE B AR, 2000, EREBY~SBEAELME
B RM]. Jb5 . RS EF AR

FEMERER TR E. 1985, T RMENTR
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