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TEE : PR ZBAE T S50 BR B HME ) 22 1 3 B A2, AR AN AR B R T 3 R R AR A (FEOKAE P
275 mm SEKAE P2 200 mm T 2A4F P3: 125 mm) F1 4 A4 E K OE |, DL 2 BEYE ( Traditional flat plantlng TF) g %
I Xﬂ‘iﬁ%%ﬂﬁ%%(fﬁdge-mrmw mulching system, RF)/«#FTT ] 4 2 £ SR A MR | R AL A A
bt T U B (AR R R ) EAT Y . S 3 AEI R AT R R, 5IR)Z LA L, 1 2B S W b
EEXT?%Fi%&di%ﬂ?%ﬁﬁﬁumi%kﬁﬁfuluJEj:r!jzﬁo TEAC/INZE A B R T o A0 R VI o AE R 15 B R, v 2B 4
T 450 1 48 W THE 26 2 RN 22 - S A A Oy IO R 6 8 4 S B 0N 2. 47 % ~ 21 67% M1 3.28% ~24.59% , H ¥ 7+ 54T (%
W 125 mm) 3k 3 35 M 22 S5 5 1T A LIRS A I REAIG 0. 42% ~15.49% T 3.34% ~11.52% il A= W 4 43 %)
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Response of Wheat Field Microbial Respiration and Its Entropy to Different
Supplementary Irrigation under Ridge-furrow Mulching System

XU Yueyue' WANG Yingxin® MA Xiangcheng® CAI Tie® JIA Zhikuan’
(1. Shanxi Institute of Organic Dryland Farming, Shanxi Agricultural University, Taiyuan 030031, China
2. College of Agronomy, Northwest A&F University, Yangling, Shaanxt 712100, China)

Abstract; Soil microbial respiration and its entropy ( soil metaholic entropy and microbial entropy) are
important parameters indicating soil carbon metabolic activity and sensitivity indicators of soil quality,
which can reveal the impact of environmental or biological factor changes on soil earlier. Ridge-furrow
mulching system is an efficient water-saving cultivation mode widely used in dry farmland in China. In
order to prove the influence of limited supplementary irrigation on soil quality under the condition of wheat
field, three rainfall conditions (high flow year was 275 mm, normal flow year was 200 mm, and dry year
was 125 mm) and four irrigation treatments (150 mm, 75 mm, 37.5 mm, and O mm) under the ridge-
furrow mulching system ( RF) were set up during the growth period. Traditional flat planting ( TF) was
used as the control. The soil microbial respiration, microbial biomass carbon, and its entropy ( soil
metabolic entropy and microbial entropy) were determined in different soil layers under RF and TF. The
results obtained after three years ( October 2017 to June 2020 ) showed that RF had more significant
effects on the soil microbial respiration and microbial entropy in the upper soil layer compared with those
in the deep soil. Under the same amount of rainfall and supplementary irrigation during the growth period
of winter wheat, soil microbial respiration levels under RF in the upper and deep soil layers were
2.47% ~21.67% and 3.28% ~24.59% higher compared with TF, respectively, and the difference was
significant in the years with low flow year (125 mm). The microbial entropy was increased by 9.09% ~
27.05% and 11.9% ~24.76% in the upper and deep soil layers, respectively, under RF. These results
provided a scientific basis for predicting the soil quality and planning irrigation management for fields
under RF by clarifying its effects on the sustainable development of land.

Key words: farmland water saving; supplementary irrigation ; soil microbial respiration; organic carbon;

soil quality
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TV 1 AR B b T B 173, o
R 5 T R KR S TR A R A R
X, P4 2T 40% 2 ER E T S N %X
FE R AR, R AR L R ENER 27% ~
30% , Hk i UM B 45 MR S A A EEE
S BRT %M DX AR R 4 300 ~ 600 mm, HL
60% LA L[k EBAEPLE T—9 H , 5/ E KGR
FE TR WK IR T SRR, TR K R % X
B R i R R R ik TR TR
DX e A 1 25 45 P T 7 0 D L, 30T 4k, 1 28 4 TR b
FRDIE B F Rz kA, %
FoAR R 1 28 & 7 B kAT 42 T, VA N RO AR 4 1 Oy
A AT DA S T8 Ak M T, AT L IR I M TR TG R
K, B A B AR AR B K R R AR
FERERUK R AR A e R W
e AR 5 1 77 kA (5] I 39 7K A ke A A s
A7 Y 58 1) S8l O 0 - A WL AR 5 RO
A, TR T R W S AR .
S R ST R e R S R LR
G LA, T e S e BT U U T A S Y B
Wy R R R S R e R R A R
F2 43 ) 2803 9 2 S 738 Ak, 3 T 000 4 99 B B 1) 7k
bR Ak, b SR R G, 2 T b R 4 B B
KM A e 3R o4 2 Bk AR R T L) 2 fiE
T LR 0 155 1 o B 03 DR 2 A A7 AR B W O R B
I WL B2 W X B R R Ak R I R AR T IX
RE R M, - S AAE B A0 - 5 A AR T LA AE SR 3
o 8 e R R R AR T . LUO AT FERR PG A
Kt 4 4E 1% E AR E W] ,0 ~ 40 em 1A HLEE
TEBE T RBUH — s M KB 3, 5N A 1,
N T R A LR S i AR T 20 ~ 40 em {2k
Wi & i . BRI, DONG 25 e pidb i + /i i &
AR IR RN T 0 ~ 10 em -2 10 B A Bl
B2 ik B R i WA T AT A A LR
35 U0 I A S X A AR B e A0 A
B 5 RS R A — ISR A A E R
B, AR A 0 10 e K ML AR A W R () A 7 S R 2
A BIE K, 5 K B M A FH A BR AR K B U SR IR AR
Wy PR e T

DRI, A BF 5 75 ¥ 2 45 T R H R F 78 A 9 4
A 6 B 0 R AT R e R E , LA S ENE S % IR 3
T 3BT W Vi 2B BT R A HLAR A iR L 1
ST A O R % AR M (R A L T R ) Y
A5 Ak SF Wi I A T - S Ak A AR AT 4R TV B A T

i

HIMEE BT & /N F T A 38 J5 iy A A R e A
JK B B T PR U - S Y AT R 2 R R D AT A i 2B 4
FRAMEE 152 A S (IR 22 MK 30 o

1 #M#EEFE

1.1 R XHEER

TR0 A P I ARRE R 2 5 X 7K ARl B 5
Bt 32 56 3 P P s K W R 8 1 . iz b TG o
J5 (34°20'N,108°04"E) , Ji& I8 T i 2 4 716 O fili 1 2
S IR 524 m AE IR 12.9°C, 4R B W
i 550 ~ 600 mm, [EW 2 E A T—9 H &ML
WA AL S IKAE Sl 200 mm A2 A5

VP 4 7K W D 56 7 P A A X, /0N DX D
6. 7m*(3.15mx2.13m) {8 3 m,/NX DY JEE N
17 em JE 7K Ve 58 , HILABT 1k 7K 437K 7 38 46, R X
HfE A TDR 3K 43I & R 40, IR i A Ik )2
(0.5 m JEVTF 41 1) FHEAKE , DL R AL X5
BUK. W R, 24 B WK HEA B X
P - 3 T Ml AR R M L AR ZE (0 ~ 30 em) S
A HAGE T A AL B L 11,97 g/kg, 4 AR
W 1,31 g/kg, 4 5 T & kb 0. 83 g/kg, 4 B
i 6. 18 g/kg, HUSUA BT it L 53. 12 mg/ kg, S B
i e 22. 34 mg/kg, A4 BT & EL 97. 37 mg/kg,
pH{H 7.59, 758 1. 25 g/cm’ , EWE K H LR 7K .

1.2 RIigit

AR BT 2017 4E 10 H—2020 4F 6 A %4 3
AT o B SR “VE AR 9797 & /NFE T AR
10 H 1 H#Ef7 N T e R e, 2 2 4
6 F i E IR, AR JE E AR B R T R A AR PR
W1 % AT i 0 225 kg/hm® (P, 04 75 kg/hm’ I
K, 0 150 kg/hm®, 10 F | A1) 4% B, #& F & 2. 25 x
10° %i/hm* 47 20 em, % B i 5 45— % 50 ~
2 m + )2 K& 400 mm,

/N A AR AL [ TR A 3 0 DR E K AR 275 mm
(P1) “F-7K 4 200 mm (P2) F1F B4 125 mm (P3)
2 BT 23 A 1 0 HS 38 24 M 1982—2014 4E /N4
B AR R R AT, FEK A Wk 1, FERA
Wat W 7K ST T TR T A R O 2 B R (1) A
e e mEVE | P A O X N EE 1 4 S OKOF 4l
150,75 37. 5.0 mm , 7E 4 /N 22 B0 24 3 R4 1 199 43
PIUCE- 2B . i T X 43, 76 BE R & R 275 mm
B, 2B AE T T 4% AL 44 FR 43 1) 2 PIR150 (P1R75 |
PIR37.5 Fll PIRO, FEAZSFAERIEET , A3 44 FR 43
% PIT150 , P1T75 P1T37.5 fil PITO, 4 [% T &
200,125 mm B, 4b $E 44 FR IR B RIAR . S TR
Ja ] o4 T e B R o, R DX 4 G T E A R R
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GE, 45 F A [A) R AU TR 0 3 o 32 2 e 4 o S, LA
UEACADU R 5 S K B I 2 2] A 3t 24 4> 4b
WA B R 3 AEL

®1 ZNEERFERAEUSH

Tab.1 Partition of rainfall simulation during

winter wheat-growing seasons

i) [ Ak R N [ 7K 5 /mm
) WK i f]
B B Pl P2 P3
10 A 28—29 H 40 32 25
i 9 2
11 A 24—25H 30 22 13
12 A 18—19 H 4 5 4
4 2
AR 1 A22—23 H 6 5 3
iR 1 2 2627 H 12 10 5
Eah. 1 3 20—21 H 43 24 15
4 H9—10 H 25 30 15
A 3 4 H 26—27 H 25 22 15
5 10—11 H 45 25 15
R 1 5 H23—24 45 25 15

40 cm
C I AR =R YR P =y

Fig. 1 Schematic of ridge-furrow mulching system
1.3 HEmXESUERZE

O30 T4 /N Ay BRI GBRAC ) R BT
TFAEIYT HE 5 301 A7 ORE (328 HF 5 300 1) A b B
TEAEY) A= B I 30 10 7 (8 08 17 508 0 1), R A
WE R0 ~20 cm 1 20 ~40 cm, &R BB, T &
AN AR S I EFE S AL W — 12 LR G R —
AL AR . BURE S BR 25 2 ) A e, R 5 T
AT AR N IR UKL R A Thiz [l A S50 5
TN AR 25 T LAY - 5 Bl R W AR AR e B
At 2 mm G CE T 4C WKAE Y, BT e 4
A Y (MBC) & &

+ 3% SOA HLK (SOC) & 1 R FH 58 R 4 75 i 1k
M R Y A R R S
LI . LR  FRIBUHT BE B 10 g
HETHSTHR&GH, 280 EEG, T 25CH EBE
SR 240 5 HiWES Tk RE LR RS R
TR AE I AT o S 2RI [AIE, PR A R e -3 AR
Jo B B 7% e ok T 28 1) 1 SRR ] 40 mLL 0.5 mol/T. )
K, SO, W 752 17 12 42 30 min J5 , {fi ] 22 &2 8 4R 3 U8 .
AL A HLAR (SOC) B it i il 2 SR FH 5 1 Ah $i
IR AL, RIERMA Y EY ik (MBC) & &

AW
Cupe =E./K,, (1)
Xrp Cype—— HIEBUEY LY ik & (BiE L)
E,—— B S R B AR Y2 1E
Ko — 5 280, M 0. 45
- SR W W SR B M SR T A R T S
FEEDE . BAREAE T BRI 20 g 7 i B AE T
500 mL J™ Ff b8 e Je /AR, LL0. 1 mol/L
NaOH W i fif A= 9 W W ¢ ik 1) €O, , 25 °C 8 I 48 1
£ 24 h,J 0.1 mol/L HCI i & % 4% NaOH, DI it 5&
LA YR R B E R 3 K,
LA QAN
Qr =M/ Cyye (2)
At M,—— LIEHE Y ISR, mg/ (kg-h)
AR QAKX N
Q, =Cyye/Csoe X 100% (3)
A Coe— HEEA YLK (SOC) Bkt L, ¢/kg
1.4 HEFITHH
¥ FH Microsoft Excel 3474454 3 , Origin 2021
2 K1 5% , SPSS 18. 0 Ge i1 #1147 5 22 73 M, I B
/NGLEE 22 5L (1LSD) EAT 22 R W T # .

2 HRESN

2.1 HZEWNEZGHTRENHENZNZHARB L

B - R A 0 W R R T

AIF BT 5 T 4 AL FE 0 ~ 20 cm F1 20 ~ 40 cm
- ZTHE Y T A R Y I A 2R
B, A B AR I g8 T AR S 208 T R
FUAE (B 2, BB 2 o 3 4 ¥ 8 E . TS ROR
SYBEWT; RWS ROR BA I ; GS RIRaR 7 15 IS R
P FS KRR TFAE W GFS K s HE JK 1 5 Average
FORAEF WY, ) o B AR R [E—%h
VEAR T, VA 2B A T A 3 ) AR T I B B W o T AR
SimEREAL PR (] 2) o )2 HHEMW R P 0F i
JE v TR 2 5 (R 2) , HAS [A) R0 Ab 216 5777 4
FTE A6 1 4 1 5L Rl 0 0 R R 5 M AL K, FE O ~
20 em )2, A& /N AT BAREN & 275 mm T, [6]—%k
THE T V) 28 B T A 98 A Ak L S A A ) T I
JEAN 2. 47% ~21.67% , Horp WA R k47 0 Y
AbPEIA B B M 2% 5 (P <0.05) , BT & 200 mm
T EETFAC T AS R RN R VA 2B A W B AL G AN b
PR S A RS 3.90% ~7.69% o o ik
P P2R150 % P2T150 fil P2R75 i 2 $ &5 4. 93% Fil
6.25% (P <0.05) ,ifii P2T150 f1 P2R75 — %[ 24 5%
AN 125 mm BERTE T, AR AME & T i 2250
HIE A G RE T AE I 3 4R F- 34 - S A W 0T i
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Fig.2  Soil microbial respiration of 0 ~20 ¢m and 20 ~40 cm soil layers under rainfall at P1,

BE R EWAN 4% ~14.29% (P <0.05)
£ 20 ~40 em )2, & /N A WIRE R &L 275,

200 mm T, 75 FFAE M, A [R] 78 22 4 W D A B AR A%

G HE A S LA W N s B A3 S B 3. 28% ~

7.10% Fl 4.35% ~ 14.29% , H v P2R37.5 Fi

P2T37.5 . P2RO 1 P2TO 4b 3 i 2% 53k %) b % (P <

0.05), HARtMER B LR B EEEZS . B

I 125 mm & AN [A] #5284 T AP AR ¢

BEE T8 F AR 0 3 A1 1 18 - SR Gl A= 0 W W i B I 3 1

11.39% ~24.59% (P <0.05) ,

2.2 HZEEWMEGETRENENZNEZHREL
EXEMEMERSENEGIN®RIENTN
B 3 FIE 4 (B REF SRR 18 28 55 W 4,

TF RoRALGEERE , T 1)) 7T LA, 18 28 52§ Ah 3

AL 2 B 1 0 ~ 20 em 1 20 ~ 40 cm ff A= Py &

e i, VA ZB AR T AL Y - HE A W o e DA A

BRI A PR BRI B AR

GrmEVEAL PR S N M B AW IR, A R

e gz te LA, &/NE LT W

275 mm F ,7F0 ~20 cm Fi120 ~40 cm + )2, [ — %

T T VA 2B 8 T B AT Gt e R A B ) B AR W i Ay

W3 fn 10.10% ~ 12.30% Fl 4.11% ~ 6.12%

(K 3.4), Fkrﬁg 200 mm F, 7 0 ~20 cm

Eﬁ%;(i F’Rhﬂ

P1TO
TF

PIRO
RF

160 O
TS RWS GS JS FS TS RWS GS

FER

GFS Average

& 3
Fig. 3

TS RWS G
R

S

JS FS GFSAverage TS RWS GS JS FS

AR

GFS Average

P2 and P3

20 ~40 cm + 2 [6] — P AT V8 28 4 T A AL G mE
VHE b PH A ) 19 A0 10.49% ~ 15.86% F1 4.37% ~
7.63% ., FETE 125 mm F,7F 0 ~20 cm fi1 20 ~
40 em + 2, [F] — %P T V) 28 4 TR AR S0 mEEE Ak
P4y W Hehn 8.89% ~ 15.07% F1 6.80%
11.80% ., HH7E0 ~20 em + Z W B EWKIESR
e EE Kb 3 ) b S R A ) R A B G R M 2
(P <0.05),

5 FE 6 Sk a) 28 55 TR A AL G o AL BRI O ~
20 cm A1 20 ~40 em 4 )2 A HUAK & A& N EA
AT AZA, K S.6 A LIEH, 5 1%
A= W kAl B 15 1 728 A A I, BE A I R B B kb
WEE BN, £ )2 0 ~20 cm 120 ~ 40 cm [ 4 HLIK

i N R, B G REE  RCRh R [R) 9) 28 A T b
PR A HURR & I T SERERE (181 5.6) o &Nk

B W E 275 mm K, £ 0 ~ 20 ¢cm 120 ~
40 em + )3, 5] —#bE i T VA 28 4R WAL G mE EE Ab
PRAAT WL 4> B AR 11.12% ~ 15.49% Fi1 8.94% ~
11.51% , F&FR & 200 mm F,7E 0 ~20 em F120 ~
40 em+ 2, [f]— 4 B R 74 2256 T IO A BILIR 3 1L B
M b B 4 S B AIG 0.42% ~ 4.26% Fi 3.34% ~
5.09% , B&Wi & 125 mm R, 76 0 ~20 em H120 ~
40 em+ 2, [a] — M 5T V4 28 45 TN 4 A% G ek E Ak 2R

P2T150
P2175
P2T37.5

P2T0

TF

HEF A
ANEIBEF AR T 0 ~20 cm + )2 0804 )RR & &

Microbial biomass carbon of 0 ~20 cm soil layers under rainfall at P1,

JS FS  GFS Average TS RWS GS JS

AT

FS  GFSAverage

P2 and P3
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PIRTS0,
P1R75
P1R37.5
P1RO
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PIT150
P1T75
PI1T37.5
PI1TO
TF

TS RWS GS IS
AEF

FS  GFS Average TS RWS GS

IS
tEFH

FS  GFS Average TS RWS GS JS FS GFS Average]

if A

B 4 R[FEFEFHAER T 20 ~40 cm + 2 MAEY B3R A&

Fig.4 Microbial biomass carbon of 20 ~40 cm

P1R150
P1R75
P1R37.5
PIRO
RF

PIT150
P1T75
PIT37.5 = P2R37.5
P1TO P2RO
TF RF

P2R150
P2R75

/( mg* kg

=
H

2
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TS RWS GS ]S TS RWS

I

FS  GFS Average GS

[l 5

P1R150
P1R75
P1R37.5
PIRO
RF

P1T150
P1T75
PIT37.5
P1TO
TF

P2R150
P2R75
P2R37.5
P2RO
RF

2075
2137
P2TO
TF

12
TS RWS

.
~ TS RWS GS S

AL 7

FS  GFS Average GS

Kl 6 N[EFERAER T 20 ~
Fig.6 Organic carbon of 20 ~40 cm soil 1

S FEAR 4.40% ~T7.15% Ff17.27% ~11.52%
2.3 HREWMEHTRENENLAEBREAL

2 + SR8 i B0 B T

SR AR O TR A 2 B
BRI VL (L, I e T 86 fir 2 190 Jik 1 2 4 1 6 for B
] SEL A R R % R T A B B i 4
WSE 2RI 2.3) , IR 7 R [ k3
TR U 00 T RO B0 VR R R
FH 2. 75 P1.P2 A P3 WE R T, AR ) 4h
b T Ay LG U 0 R 2 R 2
1.39 ~1.44 %, HAE 0 ~20 ¢cm F1 20 ~40 cm 1
T2, A 0 B 5 e T R O i £ 0 2
BN R4 X [ — e A [ O b T
V437 25 SRS W0, 15 4 55 e E X g J 4 T A 0
X AR IR R L
2.4 HEEWMEHTREMENLAEBREL

B 0 K B

HI#E 4.5 T LU 1, - 00 etk 0 S I k380

E/
2

P2T37.5
P2TO
i

JS

I
RIEFETHAERET 0 ~20 em 4 )24 LIS &

Fig.5 Organic carbon of 0 ~20 c¢m soil layers under rainfall at P1,

P2T150

IS

soil layers under rainfall at P1, P2 and P3

P2T150
P2175

TF

5
FS  GES Average TS RWS GS GFS Average|

P2 and P3

P3R150
P3R75
P3R37.5
P3RO
RF

7S
P3TO
TF

5

.
TS RWS GS FS
e ]ipe]

FS  GFS Average GFS Average|

A 4]
40 em + 2 A HLEK &
ayers under rainfall at P1, P2 and P3

TR TE AR RRE, R R )E LR T
WE+HE, HAE0~20cm 120 ~40 cm + 2, 11
THCEE 0y 0 s 2 93 R N R B B T 1 2 LR o )
o £ 0 ~20 em - 2, & /NE A H W W
275 mm T, 5 1% G5 i E A B, VA 28 45 TN AR AL B 1Y
A Wy A 3 4 22, 08% ~27.05% (P <0.05),
AbFE PIR150 F1 PIR75 I 3 @& F Hofh Ab #, Hoix —
HZMER AR, B E 200 mm |~ [6] — b
N, VA 2B T D R A A i ek E Ak 3 T A W A
AN 9.09% ~ 18.49% (P < 0.05) ., [% ™ &
125 mm T, V&) 28 2 T #9549 W E Ak B 1) A A
Ri¥E N 13.16% ~22.96% (P >0.05) , {H 3 4 ik 5|
SEM S, Hd 4B P3RISO B & 5 T HA
Ab

f£ 20 ~40 em + 2, FEW & 275 mm |, ¢ E &
15075 mm B, 5 1% 55wk HE A L, V8 28 5 R A E
A0 ) G A 0 4 il i 3 3 n 20. 27 % F1 18, 86%
(P<0.05), #M#E N 37.5.0 mm W], 75 28 42 1 4b
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2 AEEWERTLEZ/NEHO~20 cm £ FKiHH
Tab.2 Changes of soil metabolic quotient in 0 ~ 20 cm soil layers under simulated rainfall conditions during
winter wheat growing seasons

Ak 1 ARUHF/ (mg-h ") poE:i ARUHE/ (mg-h ") poE: TR/ (mg-h ")
P1T150 1.45 x 10 7 P2T150 1.48 x 10 7 P3T150 1.51 x10 7%
P1T75 1.44 x 10 ~** P2T75 1.41 x 10~ P3T75 1.35 x 10 %
PIT37.5 1.27 x10 ~** P2T37.5 1.23 x10 ~3 P3T37.5 1.29 x 10 ~3*
P1TO 1.2 x10 73 P2T0 1.08 x 10 %" P3TO 1.08 x 10 7%
P1R150 1.4 x10 7% P2R150 1.39 x 10 % P3R150 1.33 x10 7%
P1R75 1.33 x10 7 P2R75 1.31 x10 3 P3R75 1.31 x 10 =3
PIR37.5 1.25 x10 ~* P2R37.5 1.2 x10 73 P3R37.5 1.19 x 10 ="
P1RO 1.2 x10 73 P2RO 1.07 x10 %" P3RO 1.09 x 10 7%

A9 05 5 AR ) 5 4 ) — W K S 7 R 25 52 58 (P <0.05)  F R

£33 FRBEWERETL/NMER20~40 cm £ E K5

Tab.3 Changes of soil metabolic quotient in 20 ~ 40 cm soil layers under simulated rainfall conditions during

winter wheat growing seasons

Ak R4/ (mg-h ™) Ab 3 R/ (mg-h ") b g %/ (mg-h ™)
PIT150 2.13 x10 P2T150 2.02 x10 P3T150 1.87 x10 %
P1T75 1.93 x 10 73 P2T75 1.83 x 10 3 P3T75 1.89 x 10 %
PIT37.5 1.76 x 10 3% P2T37.5 1. 64 x 10 73 P3T37.5 1.67 x10 3
P1TO 1.67 x10 P2T0 1.56 x 10 3¢ P3TO 1.60 x 10 ~3
P1R150 2.06 x 10 73 P2R150 2.01 x10 P3R150 1.94 x 10 ~**
P1R75 2.00 x 10 ~3 P2R75 1.92 x 10 ~3he P3R75 1.84 x 10 7%
PIR37.5 1.90 x 10 =3 P2R37.5 1.76 x 10 =3 P3R37.5 1.77 x 10 =3
P1RO 1.72 x 10 ~3% P2RO 1.62 x10 3¢ P3RO 1.57 x10 ="

*4 FAEABEWEETEZNEBO~20cm T ERENHE
Tab.4 Changes of microbial quotient in 0 ~20 cm soil
layers under simulated rainfall conditions during winter

wheat growing seasons

x5 FEABRWERETZ/NER20-~40 cm + EHEDEH
Tab.5 Changes of microbial quotient in 20 ~ 40 cm soil
layers under simulated rainfall conditions during winter

wheat growing seasons

AL CER A WAy WA WA
e Y . MY e MY fh g ’ e 5 e v
i/ % i/ % i/ % 1/ % Wi/ % Wi/ %
P1T150 1. 54" || P2T150 1.46" || P3T150 1. 35b PITI50  1.48"" | P2T150 1.43%¢ || P3T150 1.35b
P1T75 1.41% || P2T75 1.33%¢ || P3T75 1. 24bed P1T75 1.41° || P2T75 1.36" || P3T75 1. 24bed
PI1T37.5  1.33° || P2T37.5 1.26% || P3T37.5 1.14% PIT37.5  1.36* || P2T37.5 1.31¢ || P3T37.5  1.14%
P1TO 1.22" || P2TO 1.21% || P3TO 1.05¢ P1TO 1.26% || P2TO 1.26° || P3TO 1. 05°
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