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1K 7 14.70% ~38.53% #1 37.06% ~78.10% ( P<0.05) ,({E H 3t + 3% MBP 4+ E¥ ML &%, £ X2 HANLHT,CO,
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Effects of CO, concentration and temperature elevation

on soil microbial biomass at different millet growth stages
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Abstract; This study aimed at quantifying the effects of elevated CO, concentration and temperature raising,
and their interactions on soil microbial biomass at different growth stages of millet. A pot experiment was conducted

within artificial climate chambers. Six treatments were designed with three climate scenarios under two water supply
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conditions. The three climate scenarios included one control experiment (400 pmol - mol™ CO, concentration and
22°C temperature, CK) , CO, concentration elevation and temperature keeping the same as CK (700 pmol + mol™
CO, concentration and 22°C temperature, EC) , and both CO, concentration and temperature elevation (700 pmol
- mol™' CO, concentration and 26 °C temperature, EC+T). Meanwhile, two water conditions ( adequate water sup-
ply of 70% field capacity; mild drought of 50% field capacity) were design under each climate scenario. The mi-
crobial biomass carbon (MBC) , microbial biomass nitrogen ( MBN) and microbial biomass phosphorus ( MBP )
contents were measured at four millet growth stages, i.e., anthesis, 10 d after anthesis, filling stage, maturity.The
results indicated that under adequate water condition, the elevation of CO, concentration increased contents of soil
MBC, MBN and MBP by 27.01% ~102.52% ,27.02% ~54.60% and 74.05% ~161.42% ( P<0.05) , respectively;
but the effects of elevated CO, concentration on soil microbial biomass showed decreasing trends with millet growth.
Compared with the EC treatment, EC+T treatment reduced contents of soil MBC, MBN and MBP by 19.77% ~
28.22% , 8.56% ~20.24% and 29.54% ~39.70% ( P<0.05) , respectively. Under the mild drought condition, there
were no significant differences in soil MBC and MBN contents at four millet growth stages among three climate sce-
narios, and the content of soil MBP did not have an obvious changing trend. Compared with adequate water supply
condition, mild drought condition decreased contents of soil MBC and MBN by 14.70% ~ 38.53% and 37.06% ~
78.10% (P<0.05), respectively,during the stages of anthesis, 10 d after anthesis and filling stage, but it had no
significantly impacted on soil MBP.Under the adequate water condition, the interaction of elevated CO, concentra-
tion and temperature rising significantly increased contents of soil MBC and MBN during the stages of anthesis and
10 d after anthesis, MBC and MBN contents increased 44.37%and 16.15% at anthesis, and 45.38% and 27.18%
(P<0.05) at 10 d after anthesis, while the interaction of CO, concentration and growth stage had significant im-
pacts on soil microbial biomass. In addition, the interaction of temperature increasing and millet growth stage had
no significant influences on the contents of soil MBC, MBN and MBP. For millet belowground biomass, under ade-
quate water condition, an elevation of CO, concentration increased belowground biomass by 85.71% and 27.38%
(P<0.05) during the stages of anthesis and 10 d after anthesis, but there were no significant influences in the be-
lowground biomass during filling stage and maturity. Compared with the EC treatment, EC+T treatment reduced the
belowground biomass by 15.12%and 12.44% (P<0.05) during the stages of anthesis and 10 d after anthesis, but it
had no significant effects on the belowground biomass during the stages of falling stage and maturity. Under the mild
drought condition, there were no significant differences in the belowground biomass at four millet growth stages a-
mong three climate scenarios.
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Table 1  Basic properties of the tested soil
RaZ 20 VAIWIRES ViR TERES
Soil properties Analysis method Analyzed results
AL RIS MINHGL -
Organic matter Potassium dichromate method 31.03/(g - kg™)
g BLIGE Rk 4
Total nitrogen Kjeldahl determination 1.517(g - ke™)

, il d RS
s . -
Molybdenum antimony 0.97/(g - kg)
Total phosphorus . .
scandium colorimetry
P P
vt 27 WP AT
B . o
Available phosphorus Molybdenum antimony 26.59/(mg - kg™"')

scandium colorimetry

pH it (K + 2.5 1.0)

l[—)lH Tlﬁ pH meter (water 8.30
pti value soil ratio 2.5 : 1.0)
2T pT3
il Wk 1.26/(g - em™)

Bulk density Cutting ring method

1.2 RI@igit

I B E CO, ¥ (400 wmol « mol™ Fl 700
pmol « mol™") TR (M FT PR R FIBS L 4°C) L+
Bk oy (oK R BT 5 ) 3 i sg, Hidr Co,
VR FEE R 1) 52 0 AR > i PR A% 1 R A

LR B R B A5 P, TR B CO, Yk (1400
pmol -+ mol™) AT M HE Mauna Loa KZ S (ht-
tps ://www.CO,. earth) X} F 1981—2010 -2 ER4FY
CO, M RE 14 s DU &5 4, A 122 2R 19 €O, ¥ B (1700
pmol + mol ™) Btk A TBUR B L 1% B
2% (Intergovernmental panel on climate change, IPCC)
SEFLUCHR S M TN 20 R IR Y 1A
N E RGBS PG (IRl ) 1981—2010 4F:
6—9 HRYZAE H P2l ( H 2l 22°C) , Hili 4°C
FIRARE R TPPC X A4 20 2R 348 I 0 2 %) 00 ( H 32
W 26°C) M RIS B e A K R T
SRR ABREE , 5350 R 70.09% H R RFK i (18.09% 5T
KA F50.0% H )5 7K 4 (13.09% 5 15 7K
i),

HRAE CO, W FE RN B B il e it 3 Fh <
B2 (22 2) , 045 X R (400 wmol + mol ™" CO, ¥
J¥,22°C IPREEIR B, CK) | CO, ¥k B TH 3 il Ik Z £
S (700 pmol - mol ™ CO,YEJE | 22°C FREE I
EC) . CO, ¥ B Tt/ A1 34 i 4°C (700 pmol + mol™
CO, M 26 CHIEWE , BEC+T) , HAEH M5
PET BT 78 3 A RS B2 T 52 ok Ak B
AN AES IR TFIERS 10 d FESRI il 4
A WER AR A0 A0 B A AR 2 HERE A AT
+ 3 5 AR W) A W) & Bk ( Microbial biomass carbon,
MBC) 4= 14 ¥y 8 %8 ( Microbial biomass nitrogen ,
MBN) il {3 4= ¥ A= ¥ 18 W ( Microbial biomass phos-
phorus, MBP) , € S A5 CO, ¥k & R B T i X 4%
THEAETWEVEY YRR, 5, A
B 6 Mikgaab B, A E DR 4 R T
HAECN 96 .,

1.3 RETRE

BT AREFN (2019 4F 4 H 19 H) 25 M
(2019 4F 6 H 5 H) BLEZ MK IFE =M W5 &
FEE T 3 Bk, FLIHCID MB) 30 5 R R AR A R
BN 60% H R F 7K 5 (15.6% Bt &K ) .
P IE K A B BRI 3 A, I
I AL (3% 2) 43 3 AR 1AM S A
g %F R (400 wmol - mol ™' CO, k| 22°C R I E
CK) .CO, ¥ JEF T (700 pmol « mol ™' CO, HRJE | 22°C
WEIRE , EC) | CO, ¥ B T Al B2 F Tt 4°C (700
pmol + mol ™' CO, MK | 26 C IREEIR L EC+T) , 4%
AN ZE R A T BEDL 43 U 20, 43 30 45 )
B KR 50.0% FC(13.0% )5 i & 7K i) #170.0%
FC(18.0% it &K ) . MRS TR HEREL 614,
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Table 2 Experimental design

g4 FHER /% COy HRIE/ (pmol - mol ™) IRE/C HEH
Experimental treatments Soil moisture content CO, concentration Temperature Growth stage
X HE 13.0(50.0% FC) 400 22 ( S FIHELEE)
Control ( CK) 18.0(70.0% FC) ( Ambient temperature )
CO, IRBETH I 13.0(50.0% FC) 200 22 CURTFRBHRLET ) JHIES JFAEIR 10 d TSR
Elevated CO, concentration (EC) 18.0(70.0% FC) ( Ambient temperature ) LINTES ]

vl FE T Anthesis, 10 d after anthesis,

CO, W BET} R Rl 13.0(50.0% FC) 26( B 4°C ) filling stage, maturity
Elevated CO, concentration+ 700

temperature elevation (EC+T) 18.0(70.0% FC)

( Temperature rising 4°C )

. FC—H AR &, Note: FC—Field capacity.
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Table 3 Temperature setting of artificial climate chambers

2B TR IRE/C R 4°C/°C
R Pree Ambient temperature  Temperature increased 4°C
Growth stage
a7 Tnean T/ T 7
T}iﬂ,ﬁ;ﬁ 26/16 20 30/20 24
Jointing stage
FFAEHT Anthesis 28/18 22 32/22 26
S
IR 28/18 22 32/22 26
Filling stage
AU Maturity 28718 22 32/22 26
s Ty —H B (C), T, — H BT (°C) , T —H
(),

Note: T, —highest daily temperature (°C), T, —lowest daily
temperature (°C), T, ..,—mean daily temperature (°C).

WECE N 12 h/12 h, J6 B A E] K 8 : 00—
20 : 00, H KI5 A 600 wmol » m™ - s7' 25 S AT
MREEBCE N 60%, AN, TERAFFERKE R,
BT RARE B AR 3 A= R E T30
BEE (£ 3) , 8 H B siire 12 : 00—14 : 00, 5K
fE0: 00 F124 : 00, fERENHTFAKSRE D, A
FEARBEDLHES B 7 d PEHe— kAL E W B TR
ARG IE TR RS S Y 25 5 1 R B
Ui, ELZE 2019 4E 9 A 19 HJF A& T2k,
1.4 HEREEMNEFE

S TERFFRAE FFAES 10 d S0 RN
R A A5 10 ALk 3 Y AR Z RN IR L (H R T[]
SEERAAFMK F N E S, B TAERKE
B Z A2 T AR F IR — 5 & AR ] Ak
(AR R R A JE A i 7 R A B ) AN A R, LA
(1) 2y STERERNS 92 81,79 d REAETFAEW] CK (EC,
EC+T 3 P/ i 5 AR 2R A HERE 5 (2) 20 5]
FERERIE 102,92 .91 d SREEFFALSS 10 d 3 AN AMETE
SO A SRR (3) 0 SRR A S 112,103
d 1101 d SREEVER I 3 AN s iR &2 A+
HERERh 5 (4) S BIFERRANG 153 145 144 d SR AE A
W3 ARG s AR R IR RRUCRAERT

X F ARG AL BERE LR 4 TR REE R
RESE R B AR R B SR AE 105°C HEAT AT, RIS TE
60°CHE = HE AR, I 1A 2 mm )5
PRAET 4°C VKA, 138 MBC F1 MBN & %+ (30 5%
S HEZETE-K, SO, Rt —multi N/C3100 43 H74X
W7E , MBP 140 22 SR FH 55005 B2 75 7% - NaHCO, I 1 =
HR-UV-2600 BUEEHMIIE R L@l E
1.5 HBEBHWH

RIS K F Microsoft Excel 2010 #4743 8T M
AHSCEFRIAE, R FH SPSS 20.0 #H4T B Ge 40,
K HIE R I ( Repeated analysis ) Fle/IN i 54 22 5+
1: (LSD) 434 705 22 0 A N i PR 39 (= 0.05)
FIFH CANOCOS.0 {4 14 MBC \MBN ,MBP 54552
Wi PR 6 2R T 2R (PCA) 40T, s o 7
Pl b, R B F A bR

2 5T

2.1 CO,REASMEENARLLSEHETEFE
S EH T EREYENENEIE
2.1.1 XEmAMAMEH(MBC) K1EKH, 5
CK AL FE (400 pmol » mol™" CO, ¥ FE , 22°C [ FABE I
FE) FHLG, FEFE AR ( 48 E KR 70% FC) 5544
T,CO, ¥ FE T+ (700 wmol - mol™ CO, ¥ FE | 22C
WERIREE  EC) X iU 1 5 MBC 7 2 0 R AR i
F(P>0.05) (HILMEFAEI FFIES 10 d FERA
T3 MBC & 03N T 28.94% ,102.52% |
27.01%(P<0.05) , 51X CO, ¥R Tt (EC) HAbFE
L, FEMK ST, CO, W B TI i A IR 4°C 32
HAEF (700 pmol + mol™" CO,YEJE | 26°C FREE I,
EC+T) X JFAE ] -3 MBC SRR EHI (P>
0.05) , HH AT FF 45 10 d . FE 8 3 e +
MBC 85 I T 28.22% .22.32% 19.77% ( P<
0.05), 5 CK #lt, ZEARSHIK ST, CO, M E T
Fe A I 4°C 1Y 22 BAF T (EC+T) {f FFAE I FI T 4E
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J5 10 d B 13 MBC & 543 938 T 44.37% F
45.38%( P<0.05) ., BET &M T (HEEKER
50% FC) ,3 Fi 5 5 (CK EC \EC+T) Z [H] ) £
B MBC SRR THAERM AR TR EZE S (P
>0.05) . AN, SRR, 78 3 RIS
SR RET RN LS 10 d ER AT
11 MBC & [&K T 14.70% ~38.53% ( P<0.05) ,
B X B 0]+ 38 MBC AYS2 I AN i35 (P>0.05)

2.1.2 XEMAEMAHFTER(MBN) HE 2 AL
G, 5 CK M, KT, CO, MR EE TS
(EC) ZbBEEAFIFAE ML) 10 d (1913 MBN
SR BIIEIN T 27.02% F154.60% ( P<0.05) , {H H:
o A L0 TN A 1 3 MBN & RSN B (P

a

500

I b

a b
be b
c
¢ ¢
c
CK EC EC+T CK EC EC+T

IFEH JFiE)E10d

Anthesis 10 d after anthesis

>0.05) ., 5 CO, BT (EC) ZLFAH I, 75 78 53 it
KT, COVREETHRE B4R 4 C I HAEH (EC
+T>1§9Wzﬂ;ﬁ FFAEIE 10 d FERIA A 1Y + 4
MBN & 5 43 B A% T 8.56% . 17.73% . 13.36% .
20.24%(P<0.05), 5 CK # b, 7E 7t/ kK & 1
T, CO, M T FIBGTR 4°C (19758 HAE IS TF 46 51 F1
FFAEJG 10 d i)+ 3% MBN &8930 T 16.15%
F127.18% (P<0.05) , I T 54 ﬁﬁ? 3 A%

5t (CK EC \EC+T) Z[H] ) 11 MBN & ®7EA T
FAEFM A LR EXER(P>0.05), A, 55

SMKAR L, 7R 3 R AR B R R R R AR
W TG 10 d FERK W 5 MBN & & [FRKT
37.06% ~78.10% ( P<0.05) .

O70%FC
M 50%FC
a
a a
4 a ab
b b b
c c c
CK EC EC+T CK EC EC+T
WE I 341 ik 3
Flllmgslage Maturity

A% % 1F Climate condition

1 : CK—400 pmol + mol™" CO, FIFEFHLE ,EC—700 wmol + mol”
CO, FIE IR 4°C s AR/ NE FRARCRAE R — A F I AR [RIAL BRI FEAE 1235 22 57 (P<0.05) .
Note; CK—400 pmol - EC—700 pmol -
temperature, EC+T—700 pmol -

' CO, FFREEIRIE , EC+T—700 pwmol + mol™
T,

mol™" CO, and ambient temperature, mol™! CO, and ambient
mol ™! CO, and temperature rising 4°C ; Different lowercase letters indicate significant

differences among treatments in the same growth stage at P<0.05 level. The same below.

Bl1 CO,REAZTMEERNEFEEFTHTEMENMEMERR(MBC) I
Fig.1 Effects of elevated CO, concentration and temperature rising on soil microbial
biomass carbon (MBC) at different millet growth stages
a O70%FC
80 % W 50%FC
a b
b
~ 60} a a
- c c
%
=
- d d c
z" d
d d €

E d

20 i

0
CK EC EC+T CK EC EC+T CK EC EC+T CK EC EC+T
T JFiEJE10d THE 3 & #
Anthesis 10 d after anthesis Filling stage Maturity

S A% % 1+ Climate condition

B2 CO,REABMEERNAFREFTHIEMEMEMER (MBN) KT
Fig.2 Effects of elevated CO, concentration and temperature rising on soil microbial

biomass nitrogen (MBN) at different millet growth stages
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2.1.3 EBEmAEHAEHEHE(MBP)  HE 3 AAH,
5% B (CK) AL AR L, 76 7840 HK 5514 R, CO, MR
FHEr (EC) AR 23 F AL A AL S 10 d 1% 4 1
MBP &3 I3 T 74.05% F1 161.42% ( P<0.05) ,
R A A 1 MBP 75 5 (952 A B 3%
(P>0.05), 51X CO, % T (EC) AbFEAH HE , 1E 78
SRS, CO, MR EE = A IR 4°C 22 BAE /]
(EC+T)HTFAE] JFAEJG 10 d I st iy +
2 MBP % 5 7 il B T 39.70% ,29.54% .34.61% ,
30.35%(P<0.05) ., 5 CK # L, 7E 78 /LK i 45 14
T, COMPETH i FIBGIR 4 °C A2 HAEH] (EC+T) %}
FEAEHARY -1 MBP JC 2520 (P>0.05) , {HHAH I
16J5 10 d 9145 MBP &340 1 84.20% (P<0.05)
FERET AT, 3 M 5t (CK EC . EC+T) [H]
13 MBP S RIEA A EF WL ER Mg, 5
FOT IR SRR TR 3 RV RIE T R T RA 4%
AF W MBP i E A o E R (P>0.05) .
22 COREAS R EFHREZEERML

BEMAEMEYENFMm

H 2 4 AT FE R K & 4R, CO, MR B
400 pmol + mol™ F+ & F] 700 wmol + mol ™" X - HE
MBC MBN MBP % & i & %W ( P<0.05) ; [A] B}
£ 700 pmol + mol™" CO, ¥R T, Wik 4 °C X + 1
MBC \MBN MBP & &4 W& 50 ( P<0.05) ; CO,
VR T v R IR 1) 22 B FH A - 48 MBC & iR
R {E X 13 MBN Fl MBP 5 & JC g % &0
(P>0.05), CO,MREET = 54 F WA BAE X 1 4%
MBC .MBN MBP £ {3 %1 ( P<0.05) ; ¥4 54
B IWAEHAE X 4% MBC . MBN ,MBP 3 1 1 i
FR (P>0.05) 1 CO, ¥R BT R A F

60 | a
50
40}

301

MBP/(uge-g")

CK EC EC+T CK EC EC+T
HAEE10d
10 d after anthesis

R A
Anthesis

L HAEHIXT 43 MBC \MBN \MBP £ . 2 5 i ( P<
0.05), TERETREMT, COMETE MR —
HJAXT T4 MBC \MBN MBP 5 & 7= A4 1 3% 5% i
(P>0.05) ; CO, BT 55 A LAY 28 BAE R X 148
MBC & =47 i #50 ( P<0.05) , {H H:XF 11 MBN
I MBP & &8 JC B 355 ( P>0.05) ; CO, M E TS
A= T WA A X 43 MBP 5 3 i B S (P
<0.05) ,{HX} 3 MBC F1 MBN % 2 JC g 3 5% ( P
>0.05) ; HEIE A= B 132 BAR HIXT 148 MBC \MBN
MBP &84 B & (P<0.05) ; CO, K ¥ TH i .
B A B R 32 B AE X 1 4% MBC \MBN \MBP %
A B E R (P<0.05) .
23 CO,REASHEBRXMARKIEETEFE

S ERMTEMENEMm

H 3 5 AT, 5 %I ( CK) M G, 78 3o 40 itk 4%
T, CO M BE T (EC) AL T 4 7 FF AL I R 46
J5 10 d By AR 38N T 85.71% 1 27.38% ( P<
0.05) , (L] S8 30 R A B 7y b 2 40 2 1) 52 T
ANEFE(P>0.05), 5 CO, W5 (EC) 4bHAH
Fb  ZEFE MK 2R, CO, He B TH s FIBG IR 4°C 1Y
LHAEH (ECH+T) FF AL AESS 10 d Ay T 4=
YRR T 15.12%F1 12.44% ( P<0.05) , {H H X8
SIS ) b T AR i e N B 3 (P>0.05)
5 CK ML, ZEFR A K I 25 F T, CO, ¥R BE T =
BEE 4 CHYEEBEAER (EC+T) X &4 8 i F A9
AR (P>0.05) . fERTHIKEMET,3
S (CK EC EC+T) TR T A9 a
TAKERZRH R, ERETEFMET,3 X
SR A T Ay e SR L TR EESR (P>
0.05) , HHEA FAERK AT LR EZI(P>0.05),
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Fig.3 Effects of elevated CO, concentration and temperature rising on soil microbial biomass

phosphorus (MBP) at different millet growth stages
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Table 4 Effects of elevated CO, concentration, temperature rising, growth stage and their interaction on soil microbial biomass

Wk 2 1% T2 MBC MBN MBP
Water supply condition Factor F P F P F P

co, 22.792 0.041" 29.845 0.032" 28.78 0.033*
T 25.162 0.038 " 388.334 0.003 ™ * 350.554 0.003 " *

18.0 CO,xT 36.561 0.026* 0.254 0.665 0.296 0.641
(70.0% FC) CO,xGS 10.046 0.009 " * 66.743 0.010" 61.48 0.000 " *
TGS 14.150 0.059 1.994 0.216 3.383 0.095

CO, XTXGS 36.561 0.026" 21.525 0.001"* 15.867 0.048 "

CO, 0.319 0.612 7.055 0.077 10.342 0.085

T 1.020 0.387 7.569 0.111 2.477 0.256

13.0 CO,xT 68.273 0.004 " * 1.801 0.312 5.229 0.15
(50.0% FC) CO,xGS 1.705 0.235 6.373 0.079 79.655 0.008 * *
TGS 8.972 0.005" * 18.726 0.040" 49.289 0.009 " *
CO, xXTXGS 4.745 0.030 46.038 0.012" 141.067 0.001 " *

B TR B, GS—EFH]; » P<0.05, * * P<0.01,
Note: T—temperature, GS—growth stage; * P<0.05, * * P<0.01.
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Table 5 Effects of elevated CO, concentration and temperature rising on belowground biomass at different millet growth stages

R A Belowground biomass/g

LR S/ % A R : »
Wale{ slﬁ)ﬁy{iondition Clirilff Ee)?nario ﬁﬁc,,ﬂﬁ THER 10 d . (E;’}‘ZE@ ﬁﬁ“fﬂ'ﬂéﬁ
Anthesis 10 d after anthesis Filling stage Maturity
CK 2.53+0.32Ba 3.46+0.11Aa 3.19+0.34Aa 3.95+0.31Aa
(50.1):‘;/;7017(1) EC 1.75+0.19Bc¢ 3.33+0.35Aa 3.05+£0.74Aa 3.44+0.84Aa
EC+T 2.23+0.18Ba 3.96+0.24Aa 3.39+0.26Aa 3.56+0.55Aa
CK 2.03+0.19Bb 4.42+0.24Ab 4.10+0.01Aa 4.75+0.61Aa
(70.}57'00}7(:) EC 3.77+0.60Ca 5.63+0.45Aa 4.08+0.34Ba 4.28+0.55Ba
EC+T 3.20+0.72Cb 5.08+0.58Ab 4.31+0.71Ba 4.30+0.31Ba

I A A R RS FRERRTEA R SIS 5N AR A B I 2 18 19 25 57 B35 (P<0.05) 5 [Al— S A R/NG TR R 5 K 8 T [/l — 4 &
SIS IR] AR 5 2 T B 22 57 52 (P<0.05) .
Note ; Different capital letters in the same row represented significant differences between different growth stages under the same climate scenario at P<

0.05 level; Different lowercase letters in the same column represented significant differences between different climate scenarios in the same growth period

under the same water content at P<0.05 level.
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-SRI IR 53 A B R bR, VR RN - A
FEAT BTG 5 1 E A B 5T 2 WY 494 7L 2 B x
B Y e A AR B BB e A e I
TR MR ROCRBEAR ™ BOFE = COL MR IE R, 4R
S 2 A Y A Y A,

32 RETREZHBTIEREYEMEN CO,RK
FEF+ B FL 8 A Ne R
55 CO, MR EE T = FBG TR AR LL, A0 h R T



5513

Ff 45 CO, M SR TH R XA 145 42 7 0] SRSl B W A i i 32 i) 11

AR 1R AR BRH ) Al 2 (AR BRE) B TTERR BT
e (Bl 4) 3% 3R A2 B2 550 - SR W A W e 1Y)
S E =T CO, WREETH= FG IR, X 2 i T 3%
IR I3 SRR M I J 0 B, AR e AR C
TR 0 5 A 3 7K 0 R AT 006 S R 1
WeAh B EER o A e B B B IR Oy
BC, IE 77 A PRI G e B AT F B ) A A BB
g0 B, MR (CO, R ) 8 R
Vi A+ SR Y A Y &, T B
ONEREASELIRZ DO e 1 G/ Lt /h st ot A

ORI BT R BRI A T
AR (3R 5) , SEUEY ) T ik SR oL i
ol A T R R ORI AT A
JET 5T A AR Wi X CO, VR BE TH i A I
g Ry A 1 TG i AR Ak X 5 Thakur 251% F1 Li
AT BIF 58 45 AR, I 4h , Andresen L) R
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55 1 RIERCE Y AR AR B N, {H H FTd A
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Note; W—soil water content, T—temper-
ature, GS—growth stage.
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Fig.4  Principal component analysis between soil

microbial biomass and environmental factors
33 COREAD IR EFHXTEMERAX LER
EYMEYEN T
K ZM T, COMRIETH LT
WIHY 2 T AR FIXT 43 MBC \MBN \MBP &4 %
s, BRI CO, VR FE T 4T 124 MBC \MBN |

MBP (e #EVE FHBEA A= 7 10 2 B W R A1 ) i 3
XTSRRI R CO, Y& BE T i RV E P A2 itE A FH 25 Bifi
YEWIE B W B Wi 5557 . Seneweera 2550 FI VD 35
W IR, CO, YR B T RE RS I RIAE S B
TR A TH B2 v 0l B R S BUR R IE ) 4R
Tt AH G 25 Bl & A= B RS B B 55 , X 5
ARG T4 R — B 7E R HOK RET,
HOR AL F I 09 22 B AE X 13 MBC ,MBN , MBP
TR S X 3R W A S v 2 R 0 1
MBC MBN MBP % 1 i 5% Wi oK Bl 4+ A= K & & fil

SRS T, B IR A CO, MR EE T+ = 58
HAEHRER I T AR I LSS 10 d T4
AR YR X B CO, ¥k B TH i vl LA S 25 2% fi
AR T A W AR = PR AE
%5 Liu %7 F1 Bhattacharyya %5"* i /N 42 F1 K 6
PRI R AR, HLARATTIA Ry 5™ A 3 i B 4 1) D A
Al R IR AN CO, MR BT R 2 &V 8UR R TT
) AR R | 3G PETE A B3,

4 25 ig

AAITE R AR e, AN A == 45l
CO, MR JE IR B T X B8 (400 wmol + mol™
CO, MR BE 22°C FREEIR L) | CO, M FE T (700 wmol

- mol™' CO,MRBE 22°C PRI IR ) | CO, ¥R & Tt =i Al
HAYE (700 pmol - mol™" CO, ¥k 26°C FREZIE E) 3
PR AT, BARR S S5 1 34 2 B 438K 4 4
TR TR ET5) , 48 T CO, M EE T+
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1) FEFE K R, CO, He B T i il 1 3%
MBC,MBN F1 MBP & & 4r 5|4 fin T 27.01% ~
102.52% 27.02% ~ 54.60% . 74.05% ~ 161.42% ( P <
0.05) ,{H 52 e T2 5 bifi 5 45 A 1 T T 55 5 5
CO, M FE T, 34 R f 4 4= 7 1] + 4% MBC ,MBN ,MBP
Y IR T 19.77% ~28.22% 8.56% ~20.24% .
29.54% ~39.70% ( P<0.05) .

2) FEFATBUK AT, CO, W B T A & 1
HIAZ HAE % 13 MBC MBN MBP & & # 55
M) 5 {EL38 VL RN A B 30009 52 AR FXF 3% MBC \MBN |
MBP 51 & 50 CO, e T B8R A F 1Y
L HAEHX 14 MBC MBN MBP & &84 35500,
HRBN CO, MR T i A I (0 52 B4R FH S 2 14
TATIFAEAIFAE)S 10 d f11% MBC 1 MBN &
i, R AEIIREE S 0y 44.37%F116.15% ( P<
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0.05) , 7EFFAEST 10 d 38 IE 5351k 45.38% F11 27.18%
(P<0.05) ,

NTERETREAMT, A F&£LEE W0 115
MBC F1 MBN & f& 75 3 Fh S 1% 5t Z 18] Jg ik 3% 2
S 44 B 45 MBP &0 AL LA

4)TE 3 PR T, S5 kA L, B
TEAF AL R JFAE S 10 d FES¢ 8 1+ 4% MBC Al
MBN & 853 AR T 14.70% ~ 38.53% F1137.06% ~
78.10% ( P<0.05) ,{HX} +-H€ MBP & & 52 A i 3%

S)YTEFA PR AT, CO, ¥ BE T 1 1 4E 3
FFFAE)S 10 d BFH T AEY RN T 85.71% F
27.38% (P<0.05) , {ELXHEE S A F s 0 1 . AR 9
AN E 5 EC AL, EC+T &b BRAE FF1E 11 Fn
FFALSE 10 d b S AP BRI T 15.12%F1 12.44%
(P<0.05) , (X7 25 300 00 A S8 B0 110 1 2 9 5 T
AWE R T RAMET,3 BN 58 1
YRR TR EES,

2 % X k.
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