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TSN ARIY 4 A4 T ) BRI SR TG M CO, MR BE T = AR A i 1Y o 25 5R I, CO, ¥R BE i 400 pmol mol™!
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Wi SR s 25 RIS, e A A il X SRR T 2R
Fi R, RS R ARRS E A Pl
AR UG BeAh, eSO 1
FES MR 1 AT HURRAS A 1 DA S AR BRI I A7)
P, BAR RSt A IR 4+ 33 4 ALl St i s
P B B2 DR S AL SRR UM 1S 5 B A T e MLk
R RE R LA K A SAE S A AR IR 2 dl

H T AL A S B4 A 5 AT BE A a] 42
VERTAHECIR G , O e A i D A ) 32 T AL
il i AN H AR, CO, WRBETHmxf A AL
i SRS R A SR 52 BRI | IR 12 LA
L2 AR A0 SN ZR BRI, X 28 3R B fgad i v
AR LR ECRETEPE AL, (AR5 MR LT N S 1y 4R
PRl o, UL, FEA R A R SR CO, THi
PRI RATAEROR ZE 509, 2 AL, SR £
B A S A B R AL TE 2 0%, — D7 T A
O 5 AR A i T 114 L R SR A AR R 1 5 () S
JAED A A=A AR, DA [ 2 A
SRR I Sz AR B B AN A ] 5 o —
7 T3 38 P ) A P A R i T AL R 2R
{51 N8 30 E A% T L R Ok, 2 K A
1o L DX ) PR AR R, (ol e S A i D I A
e, BFET AT R, SR T KR
i, i A A SRS R IS, HRTRZAT
T S — A N 1A AR - s 4R Al ik T A 52
My, AHSEAR RSN T (40 CO, WePET T Sl |
T8 AEAEAHEARR], IR SE ] 18] 52 2% A AH LA

Al BB R T AR SOR I g 45 R0, R,
TRAGE 2 B F38 HAE T 1498 U [ il o < i
AL S, RERE 583 L IEFR AR CI ST, A5 B
TGRSR T LSRR AR

HRT, T S I 1 X A= A8 A e o7 A BfF 5
FEEARAROS | B0 R SRR RS, R
HAES R G B ULRGE , L HSE S AR R X 1
YA TR A= B W) 4 39 S8 Ah 0 Bt 6 v A S e i 9 38+
oYz . B, ARBFTTE A AR A, R A
TAMEERB CO, WEMBET &, MFRAT
( Setaria italica ) 456 W 35 F AL A 5 i 3% 4 X
CO, FHE MBI AMIN ,  LAS R AR A A = e w1
il PR LR AR
1 MRS
1.1 R R AR

FET YRR CO, ¥ B2 AR B Ay W g s, LA
K IPCC FAHZE AR K, CO, HeHE LR AT &
ARG A% B YRR CO, We B HIREE . X CO, #k
JEFE . CO, WREEANR B 3 Ml s, HAE
REFP A T 205 B T KRR B R R K
aractE, Bat e b, BRI RARTE L 1.
FEF 2R MR T AT AR EER, il
BFIFAEW . JFE)E 10 d. R 4 NS
FABWIREE, W 3 A0 I A 1 e HAb AR
YR IR AR, BUCRARAS AL RIS 4 NEE, Fr
TSt 96 4.

R 1 CO,REGRERIIRK DB EIR KSR

Table 1 Design basis of CO, concentration, temperature and soil moisture gradient

S5 BB K RSy St BRI

Climate scenario Setting level Water condition Design basis

Lot N . FEark TSR REE Tl (WDCGG ) 20174E K CO M Wi
é(' guoﬂﬁc)o oTR AR ?%) %ﬁﬁl"i@a 2 o BReIRIE S SRR UL (RS ) 1981—20104F6—9

e TS R SR TR

COMEFEAYAAEEE 700 umol mol Ak IPCC CMIPSHIN2 120K 1 CO MR EMAI E 5 S 4 B3l op

B (CO,+T,) CO, M+ H HiR22 ¢ RETR Ly (CERIEE ) 1981—20104F6—9 H (1 B4F H LS R

CO, Mk FE AR B T 700 pmol mol™! oK IPCC CMIPSTiiii2 1 {48 i CO, ¢ FE FTPCC CMIPS T2 11t
(CO,+T,) CO W E+H 26 °C BRETH 2RISR IR EEN (+4 °C)

TE: BRI BCEIE TR ABIR SRS, FEHIK (70% MK RIN18.0% 55 &7k ) 5 BEET5 (50% H A7k RN 3.09% 5k & 7K &)

1.2 RETE
SAREBERIAES F IR MR R N T A=
AT o HHRAEY R 8+ R R R AR EY S F (S
italica ) , fFNEA 21, 24 FW 120~ 140d, 4t
REHERE AP A MR XA - 0~ 20 cm #HZE, +

HeRARU L. EHEEMUR . 2% e Esl
31.03, 1.51 F10.97 g kg, #HRHE S 2R 26.59
mg kg!, T3 pHME (LKL 1:25) A 83, 11
KN 1.26 gem™, THIEHPFFKE A 26% &
K, TR : kL 22.67% (<0.002mm) |
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¥ ki 44.07% ( 0.002 ~ 0.02 mm) , ki 33.26%
(0.02~2mm) .

2019 4F 4 H 19 H #4746 . Atk X2t
5 mm 0, SR %EA N AR BE 4> 54 21 cm Al
27 em WY BEIATEAR ,  EAARIRARE H [RI0 5 Y 445
HEEZE L FR (7.00kg) , BEIHHEE K 20 cm;
[ N4 250 100 mg kg ' 2%, I IEENS 1 543
RAIESE AL

FEFRTIE L HES KR (4% i gKE) |, ¥
IS K BN FEE 100% WAk E (B 26% i &
FTKE ), BE 24 h JEHER, BAES~T7 0%, BX1~
200, JFE OREEBA R E R B AR
=, RSB/ Y 3 MR, il
HAEZNIIE) oA o FEFhE 80 576 2k il
TGS, BRAMOK 1~ 2k, HIFRE R L
Sk, A Bk KR REE 60% HRIERK
i (H15.6% i &ka ) o #HEARTME, T
2019 4 6 H 5 B fs 2k &0 568 2 N TEHR
i 2 TR EAT A SR . SR FH BE AL AR T DUDHSE 227
Barh 3, M 3 NREE . BN
YRR, R IG5 CO, WS 400 umol mol ™! Al
HESREE R 22 °C5 55 418 CO, YREE T mi P RFi
JEARAR ISR A 3, B CO, W JEh 700 pmol mol™!
FH SRR R 22 °C5 56 3 4120 CO, kBRI A7t
e g AR B, BV CO, MR BE SR 700 pmol mol™ il H

BIREER 26 °Co [Al—S M P Ak FBERL > 4,
A3 BT K R B T 5 2 Bk oy &4, B
I FE g HOR AR E A ] R3Sk IRE
BT, MR bR b b 320 0 F M IE K
AN, N A E HAD SR S BAUA K H R,
SERMAN 12 012 h, SERERFTE]A 8:00—20:00, K
JGE A 600 pmol m2 57, A SAHXHR A B H 60%),
AR T LR AR R AR 1 24 h JE AR
b, BIHRME, 12:00—14:00 4 H femE, 0:00
H AR . 73 4h, At F v g ] B 4 S = N
FIHARDLE , B TREOLE ., RESREES

T P2 A RS
1.3 HRXRE
T CO, W . TR K 3K S AR,

TR0 AL BRI 25 - A5 A B I A IR ) A A — 2 25501
BT RAE B [ A A —E 22 5, HACRHAE H I3
32, SRAERT, JeormcAER bR sy (kL 25N
), FREAMIR RS R, O AE TR
FI AR Z e, RS COR AR JEH H ERAr SR R
7E 105 C A7 30 min, A5 60 CHLTFfHdE, R
SRR R A R A R R AR R RIA AR
FHEGERRA TR 2 mm 0, — R AT 4 C
UKAE, T e S U - S A W A W ek
A — BRI EE 1 mm A1 0.15 mm 0, AT
- AR A SRS PR A At - 3R A B I R

R"2 SRAERTE)
Table 2 Sampling date

IRIGAL FHEW (m/d) FiEE (m/d) 10d TR (m/d) WO (mid)
Treatment Anthesis 10 d after anthesis Grain filling Maturity
CO,+T, +AW 7/20 7/30 8/9 9/19
CO,+TAMD 7/20 7/30 8/9 9/19
CO,+T, +AW 7/9 7/19 7/31 9/11
CO,+T,+MD 7/9 7/19 7/31 9/11

CO, AT, +tAW 7/7 717 7/29 9/10
CO,+TAMD 717 7/17 7/29 9/10

T: COLFUR HHTFRBICONKIE; TAR HBEMIE; COLTURCOMIETIT; TARIMEI T ; AW PIK; MDIRHIE [,

ME S 3%

R E AR R EEE PE I A . B2 AN
E AR R T . Horp, R R A
Tt T35 P 1 0 R FH e A PR e s, TR TERAILA 1 g
FHIA 10 ml 0.3% A LDBERIEFR 0.5h J5, BF
THAERY 0.1 mol L' KMnO, IFR I ZTH B FR; 3%
22 W SR A TS M I o SR AR =y (BT
iR ) ek, WAL 1 g T A 10 ml 1% 4B

1.4

R ROETE 2 h JE AR SR AR e T RN Z
TR

T AL PR 2 . R Y Y R A
( MBC/N) Sk HH A7 B 78 1 -K,SO, ¥ Wi 12 $& -multi
N/C3100 7 fSClsE ; ALK (SOC ) AYIIE R
H H,S0,-K.Cr,0, #hm#Ak; L8342 % (TN) 1y
ERFE IR (FOSS-Kjeltec 8400 HLEG E A
) 5 L (TP) AR H H,S0,-HCIO, 1H
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H—HEP A (5B HEH-UV2600 2585000
) s HEESA (NH ) R KCHFREHR-AA3
WA AT A E s I A (AP) A9 R
NaHCO, &4 — fE L L ik (UV2600 500t
Bt ) 5 R pH A9 E R I EARE (NY/T 1377—
2007 ) , TR E-201 B4R A AR
1.5 B

K SAS 9.4 GEit AR A 452 B AN
AL FRIE] Y + B AR SR BHE PE T T 2 E LA ( Duncan
%, P<0.05) , IEEENET 2738 (Repeated
measures ANOVA ) , H Origin 2018 K4 EK . >k
H Canoco5.0 FAXT 38 S Ak i it v AN H At A% 1
PHTICA5 0T (Redundancy analysis, RDA ) , HEFH
1E Canoco5.0 52 FIFH AT %44 ( Adobe illustrator )
A AT ORI A

2 HERSOH

2.1 CO, KEFASFLE T 18 ST R BT MR
A
2.1.1  E3E BALEEEE AT CO, KT ZA3g iR
ave e I 1L ATAL, CO, W THan AR ot 43985
A A SR I 1 1 S T 7 PR AR K 43 254 B A — 3K
MZER . TERMKFEMT, CO, WETH R (H 400
pmol mol™ F+ 2 700 umol mol™ ) 32 X7 CO, &
1 S fff - e AL A BT HEAE T AR . JFAESS 10 d
FIFESE A R 7.99% . 4.26% 1 6.77%; TifE:

ICO,, + T+ aw ACO,, + T, + md ICO,, + T, +aw

135 r=500,, + .+ mdEICO,, + T, + aw CICO,, + T.+md
a
~ 130}
o
T 5 125
E
25 120
=22
17)
s 115}
=3 11.0
&
= 05
10.0

AEH M
Growth stage
7E:CO FR MBI IEE CO, ¥RIE; T, Fm METHMEEIRZL ; CO, Fm CO,
WIS T RRIRETHR; aw FRFEABUK; md RBET R,
[l —AFWAARR/NG F RN AR AL PR 25 B2 (p<0.05) .
T
1 CO,REASMEENAFAREEH LRI AN
koA
Fig.1 Effects of elevated CO, concertation and warming on soil
catalase activities at different millet growth stages

FETREAMT, HEdAEBEEE 3N EFTM
S TR 6.07%., 2.86% 1 7.10%. 1F 4 MATHH
H, M 4 °C (22 CFHE 26 C) X+ E Lk
ARHE AR, BEFE 10 dER R
. 5 CO,WETHRAM L, FERMMKEMHT,
CO, B R FE [ Fsf v 4 3ot AR A S S R A A
T 4N EEFYWHH LT 481%. 5.69%. 5.40% Al
2.10%; fERETRAMNT, HfE 4 M EFSH L
Tt 9.83% . 6.60% . 5.29% Fl 2.38%. Xf T I AL
FHAESE 10 d, AHFRSE 50 R T A0 + 1
o A U TG P 2 = T AR A K SR, T TS
SRR A 4 8 5 AUk SR PR PR K o 551
FAHE]

2.1.2 13 B AAHEEMR CO, R EI G AR
aem &2 KB, FEFAEH CO, W B i A iR
Xof A 48 22 Wy SR AL T P AR AT S, i He At 3
AEFEW, CO, WREETH B b -2 ARG
PE, TR B E R T T RSy A AR S . 7
FOBIK AT, 52481 CO, WML, CO, WE
Fhi i I 2 By A AL TS PEE TR A/ 10 . SN
WA 43 9 T % 8.07% . 18.6% Fl 19.05%; i fE4%
ETRFAMET, HAE3IDAEE BT 27.00% .
8.63% #123.5%., S5{L CO, WML, 7678503t
IKEAET, CO, BN BE Rl i TH & A )E 10 d.
T R0 RS A 0 22 T AR A IS M 430 T
15.87%. 10.03% F1 17.30%; T{ERET2&MUT,
HAE 3 A5 T 23.88% . 9.88% il 24.96%
AHFEASAEE ST, PR e K FER B T AL B

[ICO,, + T, + aw ZACO,, + T, + md KICO,, + T, +aw

2.0 rE=2CO,, + T,+ mdEACO,, + T, + aw [ICO,, + T, +md
a

o2
o 1.8 1 ¢ a
I 4 3 a ab
g = b ¥ a
& a0 Lo
.ﬁ g 1.6 1 bc L] N
L E aba g } 1] be |
g5 |abah b elr b [
S8 4y i} o N | | ibf;
it = ii[ | MER %
b Sl || -
EE; S 121 gl & Ef s

~ g = £ g

FEW FFIEE 104 WERE Ok
AHH
Growth stage

2 CO, KEASFEBERMNBFAREBHTIELSH AL
SEMERISG

Fig.2 Effects of elevated CO, concertation and warming on soil
polyphenol oxidase activities at different millet growth
stages
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FIEL W E ARG 4 MET IS LR E 2R,

213 CO, kEHZ., WEAFTHOX TR L
Bt B A B e By BACERE A Hrh HETA E
A A SR S i A R I R, AEIAFAEE
B B 1 A 3L AR 9 53 5 2R 25 52 Wil - 38 v K e e RN
ARG E B ATE R H Ty 2250 4
(£ 3) R, B EFUXESE AR HIEL T

ST HO A e A Ul T 1 )52 s A
FKF (P<0.01) . CO, HIETHESEFTYINALHE
Vi T et 4 Ak S0 R 22 1y SR A B TG v 48 7 A
FRm (P<0.05) , MRS 4F AR
Xf L W A LB TE A B (P <0.05) , &
BHAE D) A= T 012 5 o) - 498 S A3 R il T P o A i A
Ao 137 () FEEE R 2

AACHFE TERA 0 (P<0.05) , HAERET

®3 COBEMATERHMIRENERBELEMNESNEREZNH
Table 3 Repeated measures ANOVA for the effects of CO,, temperature, millet growth stage and their interaction on soil oxidoreductase
activities

ESR

KIS Factor
. iy
Water condition GS Co, Tem CO,xGS  TemxGS  CO,xTem  CO,x Tem x GS

M) N . o N

S fwf i 0.0166“ 0.0285 0.0037‘ 0.013 ‘ 0.5978 0.9655 0.1214
RETR 0.0023 0.0915 0.0140 0.0151 0.2493 0.1774 0.3457

i =~y %7 * * * * *

SR fﬂzﬂ i.( 0.0327* 0‘04955 0.01 18* 0.0482” 0.029? 0.6118 0.4127

RETE 0.0412 0.006 0.0538 <0.0001 0.016 0.2637 0.0920

fE: GS: EFW; Tem: M PR BABERW, TR AW BENE.

22 EhIESHTEEEMI CO, REHASIE

BN R R EMIF B R F 4R

VEW A= Wy B te b AN 3B F R bR (PEILKEEE 1)
YE R A 2 5900, IR AT I BE £ 7 ik
( Forward selection of expl.variables ) X} 14 /M BEAS
WHETE, IR S AR P K S ( Monte Carlo
permutation test ) PEAEA TR 4= 35 U i BTG PR AR
TR e A s v . 18 3 RSk 4 EE R EoR, B
VEMFRAR LA 4 N B IR 43 51 h 68.62% ,
66.42%, 69.58%, 54.27%, REMGE: R 41w e + 3%
AALE R R TG S N R Z M R, FFAE
(F3a) , BEEHT5 R AL IR S R 2R
WERTAEIEER, Hd MBC Al SOC Xt 43 41k
it 35 PR AR AL A R i R JTAES 10 d
(E3b) , MW TFAYES NH BB K& W,
Forp i T A Wi 5 3 2 A A R M 2 0 R A
XHXF (P<0.05) , 1fi NH 5SS Amme
M E AL 2 B F A EOCR (P<0.05) 5 BRI
(El3c) , MBC. MBN #l TP Xt 4~ 58 & fb Bl % 1 1)
A = AR, o MBN X3 Al 25t
ks Wk (K 3d) , fAya S Al s
HBREFMHELR (P<0.05) , 1 NH, 5 HELHE
AT 2 0 AR OGO R . NH, il MBN 76T 46
J& 10 &R R A B m iR, RUITE — B

TS N B R B A S
BT DS P
3 Tig

KBFFLE R, CO, WRETFE XA T i
R A T RO R, H Co, WE 54
T B A 5 AR PR - B o 4 N 2 T AL
WG I P 3 LA R . WA CO, W T+
S - BTG 4 P ) B o i 2 B B9
BRES), XLT A0 [ BFST R 24 CO, VeI 1
ST T 90 BT - B4 S I P 2 S F AR T A
R R A B B S B CO, He BE T R R, - 3
S B 1 2 0 R B B R R B AT L
ST S T K ot R BB L G 3 T LB
PRSI SRR I N R0, ABFgT R, R 2
4 A A T P R I R, LR
ST B I B A X 2 B A P A
SO L, AT AE SR D B 4k SR 1Y A
R, HC LA K 2 B R . e
HORBFIE BB, I A P L S A
RIS PE RS 1000 45, H30i S AL PE AL R
SN, (0TS AL AR SRR . - pH A
M F P RAIERIE . frE 1 R 2 AL, CO, Mk
RE T 5 S8 L - 10040 T 4 0 5 M 7 228
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() ol

0.8
o]
)
o

Axis 2 27.4%
Axis 2 26.6%

0.8
0.8

0.6
0.8

Axis 2 25.8%
Axis 2 21.0%

°
Sh

—0.6 Axis 143.8% 0.8

*®
Sk

0.8 Axis 133.2% 0.8

JE:PPO:. ZEYEALAS; CAT; HEfLEM; LB: MY, SB: Z£4EY; EB: HAYE; AGB: i /AW ; BGB: i FAEWE; TB: MLYh; (a) .
(b) . (c) . (d) HBIATHEN . TFAER 10 d. FEFIFIR RDA HE725
3 ARIAFEFHIESNEREEEH SIMERE T RDA HiFE

Fig.3 RDA sequence of soil oxidoreductase activities and environment factors at different millet growth stages

BHH R AEPOEN, PRI s EAEFIXT R+ Tscherk et alt™ BYHFEHL W AHRIMZE R . IFIK S
SRR VE RS AR T 4 DA W T R E 2 5 FAFN AL R HE TR CO, W T i A1 Ui
x4 EPNIREEATFHRBREMEEHEBER

Table 4 Explanatory degree and significant test results of environmental factors

TFAE JHEN10d I LEiR Y
7 Anthesis 10 d after anthesis Grain filling Maturity
Factor L (%) R (%) L (%) L (%)

Explain P Explain P Explain P Explain

LB 5.7 0.230 33 0.318 4.6 0.268 - -
SB - - - - 6.8 0.144 - -
EB 5.9 0.210 43 0.296 6.9 0.104 10.0 0.046
AGB 22 0.580 5.7 0.174 33 0.332 2.1 0.534
BGB 6.5 0.220 13.3 0.026" 1.0 0.744 1.7 0.512
TB - - 0.9 0.740 22 0.478 - -
MBC 13.9 0.080 - - 9.4 0.116 2.9 0.418
MBN 4.1 0.360 7.0 0.114 13.1 0.038" 0.2 0.934
N 6.5 0.286 1.4 0.638 4.4 0.262 6.2 0.168
TP 4.1 0.378 3.0 0.388 9.1 0.118 - -
SOC 11.6 0.088 1.2 0.672 1.9 0.498 7.4 0.126
AP - - 5.1 0.250 24 0.436 8.5 0.106
NH,* 32 0.400 16.9 0.026 1.1 0.732 10.0 0.032"
pH 5.0 0.314 4.2 0.280 3.6 0.326 5.1 0.258

. LB: MEWpiE; SB: ZEA:Wim; EB: MUEYE; AGB: Hb bA:¥iE; BGB: N LEWE; TB: BAWE. #ABRNHEFASE50,
Pi-F7R s HA WA B F bR .
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PR 1 TG B J 25 5, X AT R PR AR a3 AR R
S AL DR TS T ) i) = B e R AR A AR
T b RN b A K A B R AR AR RGBT 4 AR
T, TRBENINT EHEA LR R EEE PO,
ARG H RO By, B, SR
T 5X) - e A SRR TG

WA — Y — EE— T E R R,
CEAIZ A, A2, R i R
fit 15 1 X CO, W J3E T e 1384 T 114 i 107 37 3] 1= 49 5%
. IR . A DL A B SRS 2
IZ A2t 39, RDA S 4 R R 6 R [m) A & 1
IRBE R -5 1 8 U i BTG 2 1) 50 R RN R
[l & F Mo 3004 0 45 4 & 1 AR R
it 175 TS A ) R B AN, X U T - S A A i
X CO, ¥ B T 55 R L 7 o 17 A2 45 - 1 A= ) e FR
BN AT AR IE LSS 10 d Xt
- AR AL A S I AR A A B R AR R, X
AR TE X — B Be i TAR R 3G R e, 7=
B 22 (RS 2R 0 A 40 T 438 A - 458 A0 5 D i 1
CO, e B Tt A3 IR 25 ) e N AT 3000 DL
T+ HE N A2, G iR R A RS
N A3 T 38 B 43U S A S [ 1)
kP9, Grandy et alt” FUBFSE R LR A RS N
S AR TR A CR R . AR,
FEAER 3 MBC 1 SOC % 4 358 S8 Ak 38 [ b I 1 7
AR SRR, AT ES 2 BGR I 1 NH,*
F1MBN A8 R AR, X ATREEH THHER ST
I 25 04 A KB R AR P A ol , R
FHERFRBCE Z () Neo RIS IS A RS
35 L A B T S B R IR A G R
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Effects of CO, and Temperature Elevation on Soil Oxidoreductase
Enzyme Activities During Different Millet Growth Periods

WANG Xue-song', ZHENG Fen-li"*, WANG Jing', JIAO Jian-yu',
ZHAO Miao-miao', Wei Han-mei!
(1. Institute of Soil and Water Conservation, State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest
A & F University, Yangling 712100, China; 2. Institute of Soil and Water Conservation, Chinese Academy of
Sciences & Ministry of Water Resources, Yangling 712100, China)

Abstract: Studying the effects of CO, concentration and temperature elevation on soil oxidoreductase enzyme
activities during different crop periods is helpful to analyze the effects of climate change on soil nutrient cycle
processes. This study investigated the response of soil oxidoreductase enzyme activities to CO, concentration increase
and temperature increase at four millet (Setaria italica) growth stages, including anthesis, 10 d after anthesis, grain
filling and maturity stages, respectively, by combining artificial climate chamber and pot control experiments,
simulating three climate scenarios (current environmental CO, concentration and temperature, only elevated CO,
concentration, CO, concentration and temperature elevation) and two water conditions (adequate water supply and
mild drought). The results showed that the increase of CO, concentration from 400 to 700 umol-mol™ significantly
inhibited soil catalase and polyphenol oxidase activities, they were respectively reduced 2.86%-7.99% and 8.63%-
27.00%. Temperature increased 4 “C significantly promoted soil catalase and polyphenol oxidase activities, they were
respectively increased 2.10%-9.83% and 10.03%-24.96%. Interaction between increased CO, concentration and
warmth had no significant effect on the activity of two soil enzymes during the four growth stages of millet. The
growth periods of millet had a significant effect on soil oxidoreductase activities. Moreover, the interaction between
increased CO, concentration and growth stages had a significant effect on the soil oxidoreductase activities, but it
between temperature increase and growth stages only had a significant effect on soil polyphenol oxidase activity. The
results of redundant analysis (RDA) showed that soil NH," and MBN had high degree of explanation for changes of
soil polyphenol oxidase activity. Elevated CO, concentration inhibited soil oxidoreductase enzyme activities, while
elevated temperature increased soil oxidoreductase activities. The effects of the CO, concentration and temperature
elevation on soil oxidoreductase activity presented an antagonism in most millet growth stages. Millet growth stages
affected the response of soil oxidoreductase enzyme activity to climate change. Soil available N content was an
important factor affecting the activity of soil polyphenol oxidase.

Key words: CO, Elevation; Warming; Millet growth stage; Soil polyphenol oxides; Soil catalase
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