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T RS e T T 2 DA B R 2 s TR e A s DR R R PR 3 SR B (109 s 0 AT T S A s P Fa b )
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Effects of different irrigation methods and ratios of urea pig manure

on microbial activity related to nitrogen transformation
in paddy soil
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saving Agriculture in Karst Region/Guangxi Colleges and Universities Key Laboratory of
Crop Cultivation and Tillage, Nanning 530005, China)

Abstract: [Objective] To understand the changes of microbial indexes related to nitrogen transformation in
paddy field under “thin-shallow-wet-dry” and alternate drying and wetting irrigation methods. [ Method] We used
three irrigation methods (CIR: conventional irrigation, TIR: “thin-shallow-wet-dry” irrigation, DIR: alternate
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drying and wetting irrigation), and three nitrogen (N) treatments (FM1: all urea, FM2: 30% urea substituted by pig
manure, FM3: 50% urea substituted by pig manure). The numbers of nitrite bacteria, nitrate bacteria, denitrifying
bacteria and the activities of urease, hydroxylamine reductase, nitrite reductase and nitrate reductase were measured
at tillering, booting, milky and ripening stages. The relationships among the microbial activity indices were
analyzed. [Result] At booting stage, the numbers of nitrite bacteria, nitrate bacteria and denitrifying bacteria
were relatively large, and the activities of urease, nitrite reductase and nitrate reductase were relatively high in
soil under different treatments. Hydroxylamine reductase activity was relatively high by DIR method. Under
FM3 treatment, compared to CIR method, DIR method increased the number of nitrite bacteria by 2.31 times at
tillering stage, increased the number of nitrate bacteria and the activities of urease, hydroxylamine reductase and
nitrite reductase by 2.07, 0.81, 554.72 and 1.78 times from tillering stage to milky stage, but reduced the average
number of denitrifying bacteria and nitrate reductase activity by 31.34% and 43.82% respectively at four growth
stages. The differences of microbial indexes related to nitrogen transformation in paddy soil between TIR and
CIR methods varied with N treatments and growth stages. Using DIR method, compared to FM1, FM3
significantly increased the number of nitrite bacteria at milky stage, the number of nitrate bacteria at booting and
ripening stages, the number of denitrifying bacteria at tillering and ripening stages, urease activity at milky and
ripening stages, hydroxylamine reductase activity from tillering stage to milky stage, and activities of nitrite
reductase and nitrate reductase at booting stage. Except the insignificant correlations among nitrate reductase
activity, the number of nitrate bacteria and nitrite reductase activity, there were significant correlations among
other microbial indexes. [ Conclusion] The rice booting stage is the active stage of microbial activity related to
nitrogen transformation in paddy field. DIR method can effectively enhance most microbial indexes related to
nitrogen transformation in soil at tillering and booting stages. TIR method and FM3 treatment can significantly
increase microbial activities related to nitrogen transformation in soil at milky and ripening stages.

Key words: water-saving irrigation; ratio of organic to inorganic nitrogen; paddy soil; nitrogen transformation;
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1.1 RIEM R

ERRIETE) PR E RN TSGR RN =
WREAT . B TN L LR E AR
B, KT MRS L 10 mm G, B pH 6.41,
MU 17.36 g-kg ', BBfE4 114.6 mg-kg (1 mol-L'NaOH
ol fife B 501, SR 35.9 mg-kg'(0.5 mol-L™'
NaHCO;, fHE L taiF) FEAE 89.2 mg-kg !
(1 mol-L™" ik NH,Ac WE3REL, KGN T E
E)o HEHAAHLIE NG O 3, 4 N, P,Os K,0
AP E 50 318 0.53% 0.49%. 0.37% Fi
14.87%(F3%), K& & (w) N 71.23%. REIRE
N w(N)=46%, i #EREE5 A w(P,05)=12%, FAH
N w(K,0)=60%. HLik/KFE Oryza sativa &iFh R
Y PR 3218 RIS ARG EIIE AR 38 em, B
W EA 35 cm, = 40 cm; FFEEMREL EIR 1 20.0
kg FESJEEE TN, 3 /5 MK 3 d(20~30 mm 7K
J2)o BIRBEAHKAL, HEA K
1.2 REHE

R 3 MR, EDH L RE (CIR):
PRk 7 1 43 BE HH 2 FLAVH A N 35 0/ %F 25~30 mm
IKIZEFE A, 53 BEA A AN R A FR 45 1 3380 1
BB ERE (DIR): Z 5K A & ik, BaRE
7 d W7 PARRR 20 mm 224 K)E, TR T TR S
FEWE, BD 24+ 3K N-15 kPa(H 5K 7111 TEN4S I
W, R IO L) B, #EJKE 20 mm, itk
TEFR, BIKFERIALE A “HRIB I 7 #EWE (TIR):
SRR 5. 3 MR AL FM1 (4R
) FM2(JE#EE AR 30% JR ) M FM3(JE 254

50% JRZ), A 4LFE N. P,Os Al K,0 FEAH[F, 2
514 0.150, 0.075 A1 0.150 g-kg ™', Hordr FM1 At j%
¥, FM2 & & % 3¢ 169.8 g, FM3 & #jiti & 3¢
283.0 g. EFPEENEAEZE, HA KA S SEAE
fiN, 2EEE S LR IR A, Hop FMI A
50% I BR 2 A E AL BT, FM2 i N\ 4 & 3% 3% A
20% JRE N, UL FM3 i N &35 25, RIEA VLIE
W, SRR R AR, R 50% MR E
A 253 LLoy BERE (B 15 d) FIBEAE (B
Ja 55 d) #14% 25% el o 53t 9 AN abHE,
RRAbHE 3 ANER, 3L 27 A FHLHES .

RIET 2014 4E 6 A 13 HAEFN, /KRG 2 55 A
Ja, BE RS0 B, KBS T
7 A 10 HEEAR, B3 70 1701 Bk, BARIRTE 2~
3 cm. FRE AT AT A A LI R R EROKE
(20~30 mm). A[FEFEKLAIEN 7 H 16 HRLE IR FH
JEHEAT, 210 H 20 H/KFEBE SS9, 10 H 23 H
SEERUSER e e, A B I 132 do BBAN, 6 A H:
by e S R i — B
1.3 HEREENE

EBER (7 H 26 H, B#J5 16 d). 22 F#H 1
(8 H 30 H, B#J5 51 d). FLEAW (9 H 20 H, B
Ja 72 d) 53 (10 A 13 H, #2485 95 d) K&
T FE, B UCRFE R R A K AR B S R H B4, o
SR ARF AT 0~20 cm 12 IR RS, 2R
i 4%, TR [ SR, FH T IS AR R B
PE, ANBE S AL FR R 4y H 3BT UKAE 4 °C 604 R IR
15, 1 S SERGNE o R AL F2300 5 14385 K 2%,
L iR = KSR R wle el w7 (oL @=L AR

- 35 S T T S TR A T A S A 4 R 3 9
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Tab.1 The medium formulas of different microorganisms

RIRISEeRA L] &N ST

D% m/g %y m/g % mlg
i B 42 (N H,),S 0, 2.00 AR #I(NaNO,) 1.00 FrE R HN(CHsO,Nay-3H,0) 5.00
IR A 4K, HPO, 0.75 ERR A 4 (K,HPO,) 0.75 AR A —# (K,HPO, - 3H,0) 1.00
I — S #INaH,PO, 0.25 IR S N(NaH,PO,)  0.25 TR — AU (KH,PO,) 1.00
REREEMeSO, 7TH,0)  0.03 REREE(MgSO,-7TH,0) 0.03 iR 8:(MgS0,-7H,0) 0.20
TR 5 (CaCO3) 5.00 W 5(Na,CO;) 5.00 fiH R A1 (KNO3) 2.00
AR (MnSO,-4H,0) 0,01 iRHR(MnSO,-4H,0) 0,01 &K 1.000.00
MK 1 000.00 ZEMRK 1 000.00
pH 7.2 pH 7.2 pH 7.2
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RV 7 7, i TR I A A e Yy — T R L € v
5 20, SV R iR B A P A BT S £ 5 AR S
N R JE NO, —N AR F A,
1.4 Zitoth

I8 BT A $ s 22 K H Excel2003 A1 SPSS17.0
BAFREAT AT, AS TR AR BE A5 FR AR T YR 1 b s R
Duncan’s #r &M %1%

2 GERGTH

2.1 EMUMRECAERRE

2.1.1 TABmAHKE K2XKW, AFRLEL
158 IV TR 20 B A DA A R 22, H A b
B/ 54 BEWY) DIR 3% 0 Al R 40 7 - 2 H &
925.62x10° ¢!, BF E T CIR Ml TIR; &R &

(FM1) kbR FL#U TIR 358 3V Al B2 40 B 3
18.51x10° g, # CIR Ml DIR 43 %% 109.63% Al
83.27%, HZ=RFE 3, FM2 4b# F TIR 5 DIR 3
VA TR 40 T A A LA B 3 T CIR, R
B FEAKT CIR; FM3 AbHE 2R A0 7L 2401 TIR
4 R R AN R A R B3 A T CIR, A
DIR 358 3V fiFf % 41 1 250 5 5K T CIR A1 TIR. AH
[ WL 77 20, DIR ) 7rBEH] FM3 AL BE 35 0 Al R
HEHE (21.56x10° g '), W EKT FM1 Al FM2,
MAEZ R (40.23x10° g7'), & & T FMI1 Al
FM2; Z2 B0 TIR #EMET7 20T FM3 AL (1) 3% 0
T WL 0 B &N 37.96x10° ¢!, & FM1 34 n
53.68%, FLAHIEFEWE 7 20T FM1 LS 1) 1380
TiFd B2 4 T 25 B 48 W KT FM3, e CIR H
TIR #EME 7 20T FM3 AbFE A - 358 W0 A R 400 1 S
BEET FM1.

2 ERS A MMER AR X 1% T AR A E = R

Tab.2 Effect of irrigation method and N treatment on the number of nitrite bacteria in soil

B T7 X

W AS R AN B £ (< 10° g )

Jiti S A B

53 BE] ZAfE I FLAGH A
HHEBL(CIR) FM1 10.96+1.48cd 19.09+2.75d 8.83+0.82¢ 8.85+1.13bc
FM2 9.01+0.89d 28.99+3.49¢ 10.92+1.80¢ 12.83+1.16a
FM3 6.51+0.70d 25.14+2.93cd 14.74+2.54b 13.34+1.26a
TIEA & (DIR) FMI 25.99+4.18a 26.91+3.89cd 10.10+1.11c 7.3240.97¢
FM2 29.30+3.54a 31.31£3.66bc 15.36+1.63b 7.07+1.00c
FM3 21.56+3.67b 40.23+5.03a 16.27+2.41b 8.46+1.37¢
HRIERI(TIR) FM1 15.59+2.28¢ 24.70+2.30cd 18.514+2.46b 7.47+0.97¢
FM2 12.16+1.26¢d 30.15+3.86bc 18.73+2.71b 9.64+0.97bc
FM3 8.17x1.16d 37.96+5.04ab 24.67+2.71a 11.13+1.30ab

1) FM1 A k%, FM2 %% £ 5K 30% &, FM3 435 28R 50% Mk 7E; 2) £ T 884 T HAAE £, R 356 LA
H— AR T AT A £ F R B #F(P>0.05,n=3, Duncan’s #7 4% £ %)

2,12 ABRMmEHE £ 3R, NFEAFE - IER
TR 2 o Bt DA R R A 22, A S D
Sy BERA 22 FL A, AR )it U402 T DIR AT TIR 1438
B4 B & = T CIR, B FMI1 4B R
DIR 1 TIR =3 A & 40 B £ & 73 01l 4 1.80x10° Al
2.22x10° g', BEALT CIR, 1fi FM2 fl FM3 Ab 7
3 oy e A R A TR A () 2 R
AN MFFERE 70T, DIR [1)4)BEH FM1 (1) 1
HERY R B B TA 7.03%10° gt B¢ FM2 AT FM3 4y
W% 38.11% i1 94.67%, H.2 5 5.2, 7 Z FY
A G 2 KT FM2 AT FM3. CIR AT TIR ¥
J7 R 4 AN SRA e 3 4 A R 41 o 4 =2 i R A
N AE A E TN

2.1.3 RALmE 4 F A I ALl

AR DA 2, AR (3R 4). AH ]
AL R, DIR AbEE 4 AN 3 358 5 A 40 41 1 51
AR T AR CIR Ab3, Bzt TIR -8 S AiF k4
B EHEE N 18.32x10% g !, WEMLT CIR 7R
(30.44x10% g "), AHI[FHEME 75 =0, 4 BE WIS 34X
B R 2R A B 9 R Ak A B B R A
¥, 5 FM1 #H, CIR. DIR #1 TIR 52 F FM2 At
PR - 8 R AL 4 B A E A AR R 86.68%.
40.13% F1 62.99%, FM3 AL FE 5 532 = 144.96%,
86.33% Fl 146.99%; L4k, 5 FM1 A7, CIR J73
™ FM3 Ab 3 B8 0% Wi 2 1R v A R LB AN L
A 33 S M A 41 R 2, 1 DIR A0 TIR J730F
FM3 ib #RAN 5 25 2 e s 28 ) - 398 I i 1 200 1 2 o
(& 4.
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Tab.3 Effect of irrigation method and N treatment on the number of nitrifying bacteria in soil

TR AN T A E/(<10° g )

A HERLEE e P LM A

HEBE(CIR) FM1 2.74+0.45de 3.46+0.48de 2.51+0.28d 3.10+0.38ab
FM2 2.38+0.30e 3.69+0.43de 2.95+0.29¢d 3.43+0.57a
FM3 1.62+£0.22¢ 2.57+0.44¢ 3.11£0.42cd 3.22+0.20ab

T2 #(DIR) FM1 7.03+0.90a 8.68+1.21b 4.42+0.6ab 1.80+0.19d
FM2 5.09+0.80b 11.23+1.64a 5.29+0.68ab 2.65+0.43abc
FM3 3.75+0.53cd 13.01+1.54a 5.69+0.80a 2.52+0.29bc

R IEH(TIR) FM1 4.22+0.49bc 5.23+0.85cd 4.06+0.47bc 2.22+0.20cd
FM2 4.74+0.70bc 6.77+0.69bc 4.71£0.52ab 2.72+0.20abc
FM3 3.58+0.36¢d 7.88+1.17b 5.41+0.75ab 3.17+0.32ab

1) FM1 A & k&, FM2 A5 45K 30% A&, FM3 A3 EHR 50% Mk 2) £ P #3EH T A4 £, B 5 50386 LA
H— /AR FE & F R A £ R 2% (P>0.05, n=3, Duncan’s #7 £ # £ %)

x4 ERFANERALES HIRRHECARRENFN

Tab.4 Effect of irrigation method and N treatment on the number of denitrifying bacteria in soil

AL I 52/ (<10* g )

A HERAE e e A W]

WL (CIR) FM1 55.81+6.89d 95.67+10.82bc 65.80+8.96bcd 22.71+3.30¢
FM2 104.19+10.25b 114.42+15.69ab 78.24+8.48abc 29.76+2.37b
FM3 136.71+18.86a 138.56+15.40a 98.41+15.72a 38.81+5.36a

THEAE # (DIR) FM1 48.00+6.65d 62.08+5.76d 47.13+4.80d 13.71+1.88d
FM2 67.26+10.93cd 107.52+14.69abc 54.20+5.31cd 17.43+1.59¢d
FM3 89.44+11.91bc 80.05+8.53cd 69.07+£12.00bcd 23.81+3.27¢

IR AR(TIR) FM1 61.67+9.13d 106.78+10.18abc 60.4410.87bcd 15.36+2.21d
FM2 100.51+12.36b 131.61+14.68a 82.76+6.81ab 20.11+2.28¢d
FM3 152.32422.48a 120.83+16.46ab 76.1210.10abc 33.3544.07b

1) FMI1 % 4k &, FM2 A3 £H AR 30% fF,FM3 A% EHR 50% &k 2) & PRIEA T HELATEZ, RIS REE LA
H— A FEH AT A £ F R B FH(P>0.05,n=3, Duncan’s #7 L% £ %)

22 TIEFERFHWAEXEEM

221 MRBEEM K S5 KW, AR IR A
PR DL A s, FLA T AR X B . 5 CIR AH
Et, DIR A1 TIR 77 20 n] $2 15 43 B 1 2 7L 2 - 438 iR
Y5 1, T A A 5 W 7 2 B R g v 1 2
e ARE . MEERTTUT, 5 FMIL AL, TIR 77
XN FM2 A FRAEZ2FE M (1.12 mg-kg '-d ") F
FM3 Kb FEAE AL 23 (0.92 mg-kg'-d "), DIR 5 F
) FM2 AbFELE 5 BEHH (0.76 mg-kg'-d ™). FM3 AbHEAE
FLAIH (0.68 mg-kg '-d ") FIERPIH (0.43 mg-kg '-d ")
I RE 25 48 v L R DRIV 4, FL A SR TR A (Rt
AbFR ) A AR PR S 1 2 ) 22 A R

222 EEEREEENE 6 FKW, CIR Al TIR #
WETT 3N, 25 e A HE A 398 2 o D T 1 7 43
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BE 1 22 L BRI AR, 17 7E A 2 25 4 =5 DIR U7
T () R i3 J5 Wi s 1 TE 4 AN BASS L g, DA
ZafE ) B e, FNEPE N 111,72 mg-g'-d . AR A
BAHT, 755 BEH 2 FL A, DIR J7 30T i 3
P24 iR B 1 2 35 T CIR A TIR, T 5 & 2
6] 22 S AN B2 3, 0 AN, 8 R o Ji e A
Ze AR . MFERERE TR, CIR Al TIR 70
ASCTE Fi 3 HR IO AR 8 DR 3% A B 1 498 2 i o JiR
By P T 2l R 2 AL AR DIR #EWE7 :0UF,
FE5YBEH] FM2 FI FM3 AL R )+ 358 35 o J i
BN 49.55 F142.62 mg-g '-d', B FM1 Ab#
(36.22 mg-g"-d") 73 AR S 36.79% F1 17.67%, 1E42
FEH FM3 Kb B (1 358 52 008 JRU 5 7 (12400
mg-g -d™), B FM2 4% (100.59 mg-g '-d™") &=
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23.27%, {EFL M0 FM3 AbFF ) 1 358 2 1ok I Bl vl

£ (89.47 mg-g'-d "), # FM1 4b# (72.54 mg-g'-d™")

$Ew 23.34%, R BB R R E KT

x5 ERARAERLIER T IRAREEE MR R0

Tab.5 Effect of irrigation method and N treatment on soil urease activity

IR B v P4/ (mg kg™ -d™)

O VI
A HERALE A P LA A
T EEBL(CIR) FMI1 0.41£0.04de 0.61+0.05d 0.40+0.06d 0.340.05ab

FM2 0.42+0.06de 0.79+0.11bcd 0.44+0.05¢d 0.4120.06a
FM3 0.3120.04e 0.72+0.12¢cd 0.47+0.08cd 0.36+0.06ab
THEA % (DIR) FM1 0.58:£0.09bc 0.92+0.13abc 0.48+0.06¢cd 0.28+0.05b
FM2 0.7620.10a 1.07+0.11ab 0.51%0.06¢d 0.35+0.05ab
FM3 0.69+0.07ab 1.19+0.19a 0.68+0.08b 0.4320.06a
TR (TIR) FM1 0.40+£0.05de 0.74+0.11cd 0.61:0.08bc 0.32:£0.04ab
FM2 0.55+0.07cd 1.12+0.14a 0.71%0.08b 0.4320.04a
FM3 0.48+0.08cd 0.99:£0.09abc 0.9240.09a 0.4620.06a

1) FMI1 % 4k, FM2 % £ 30% s, FM3 A8 EHK 50% &, 2) & T84 T HELA7E £, Bl 5 435 LA
B — AR FHE k7 A ) £ 57 R B % (P>0.05, n=3, Duncan’s #7 £ # £ i%)

* 6 EMAAMERLIEN IR REE LA

Tab. 6 Effect of irrigation method and N treatment on soil hydroxylamine reductase activity

P2 IR SR B Y/ (mg- g ')

A R e o LA A

HREL(CIR) FMI 0.40+0.12d 0.10+0.00¢ 0.29+0.05¢ 33.62+3.89bc
FM2 0.1120.06d 0.18+0.11¢ 0.1120.11¢ 48.62+5.38a
FM3 0.10+0.08d 0.10+0.08¢ 0.35+0.06¢ 41.92+5.18abc

T2 (DIR) FM1 36.2245.28¢ 110.56+12.54ab 72.54+9.34b 29.9243.08¢
FM2 49.55+5.02a 100.59+13.44b 81.23+10.36ab 41.26+4.43abc
FM3 42.62+6.51b 124.00+15.63a 89.47+13.56a 39.79+5.48abc

HIRI(TIR) FM1 0.13+0.11d 0.13+0.06¢ 0.62::0.08¢ 36.13+3.86bc
FM2 0.03+0.03d 0.35+0.06¢ 1.06+0.13¢ 44.45+3.77ab
FM3 0.43+0.05d 0.2240.14¢ 1.70+0.17¢ 49.60+6.61a

1) FMI1 % 4k, FM2 A3 £ 5K 30% Mk, FM3 A% EHR 50% & 2) & P HRIEA T HELATEZ, RIS KEE UL
H— AR FE & F RN £ 7R 2 F(P>0.05, =3, Duncan’s #7 £ # £ %)

223 LAEERAE REFEM KT ERY, ZAFM L
38 Vi R D G E 73 B A 28 LAV MRy, A
WS TR, MFEEAE T, 5 CIR ML, /£
BRI 22 7L 2 DIR #EME 77 = 25§ v 1 AN IR
W R PE, TIR 5 CIR B 77 5K 1) T 58l R iE
JREEE M 2 AR . 5 FM1 AL, CIR 7730
AL FM3 PR RGAUE FM3 I FM2 A2 B 3
P LA R IL IR S s 5 FMI AH LG DIR 75
R4 BER] FM2 Fil FM3. 2288 ] FM3. L2 A
FAMH FM2 Kb 33 85 25 B8 sy 458 VA PR 50 i A v 12
5 FMI AHLEE, TIR 77 20 F Bl FM2 fl FM3 4b 22

SRR T R R O SR

224 FEEREJREEEME R 8 RKW, ANFIAH A3
T R Ji it v 1t R I 9 fE 2 R T BT, B JE T
B o AHFITE AL T, 73 B8 2 7L 2400, DIR # CIR
FEWE 7 R 3 RS LI R R v P, TIR 5
CIR V77 20 A IR O SR B M 2 B s R AN
% . MIFEREM N, 5 FM1 M EE, DIR 7 RETHR
P FM3 4B, TIR 77 3K B 22 F 1 22 i 24 B
FM3 403 k7 sl 3430 FM2 AR, CIR 77 21 i 2430
FM2 1 FM3 Ab B35 5 25 92 v 1 B8 0 IR 3L )i 1y
TEES
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23 BiRMEYFEMERT
% 9 REWEYE IR Z B AH O R 2.
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Tab.7 Effect of irrigation method and N treatment on soil nitrite reductase activity

[E]EYAE X1

> J5

R E M RS

Wk 18] i)k RAN R 2 A, HARARFR 2 B R R 2
B 2 BN S 25 IR AR SQ B AR ORI IX e fE AR
IR

VA B 3 S B 5 4 (mg g '-d )

A IR Sy o T A

T EEBL(CIR) FMI1 48.66+5.03cde 49.30+3.92cd 30.94+3.33d 24.19+3.19d
FM2 35.87+4.03de 57.13+7.93cd 46.19+5.47cd 37.1444.49abc
FM3 30.9743.32¢ 40.39+4.60d 57.83+7.19bc 41.16£5.87ab

T # (DIR) FMI1 80.69+13.29b 100.15+18.01b 65.15+9.49bc 26.7243.51cd
FM2 118.44+13.652 120.02+13.39b 93.1016.03a 39.62+5.73ab
FM3 107.07+11.33a 142.17+24.87a 78.32+10.12ab 36.60+4.47abc

WAL AN (TIR) FM1 49.90+5.79cde 45.84+5.28¢cd 49.16+7.39cd 29.93+2.93bcd
FM2 61.81+5.14¢ 73.23+5.75¢ 55.18+6.99¢ 46.22+5.71a
FM3 53.69+6.87cd 60.97+8.72cd 68.54+8.88bc 42.86+4.33a

1) FMI1 A A k%, FM2 %5 EHAK 30% fkF, FM3 A% EHAK 50% Mk 2) &P 3038 h T 3847 £, Fl 9 8035 )5 LA
A —AFAR FEEF R T AL £ 3R R F(P>0.05, n=3, Duncan’s #7 £ # £ %)

&8 EMAAMERLER HIRHIRIT

Tab. 8 Effect of irrigation method and N treatment on soil nitrate reductase activity

| REEE MR F M0

THRRIE IR A (mg-g '-d ™)

T i R !
A HERALE S A LI R
HHEBE(CIR) FMI1 46.64+5.79bcd 81.60+6.54b 57.36+6.29b 18.38+2.32de
FM2 56.49+7.89abc 93.25+11.03b 67.70+7.94ab 29.36+4.71abc
FM3 62.48+9.94ab 89.39+6.43b 72.65+10.74ab 35.5744.82a
T2 (DIR) FMI 26.28+3.73¢ 33.19+3.87d 23.77+3.47d 14.08+2.06¢
FM2 33.5746.20de 38.2343.55d 30.3242.98cd 22.2442 54cde
FM3 41.89+6.46¢cde 54.30+6.89¢ 41.26+4.10¢ 19.07+3.12de
HHIEA(TIR) FMI1 69.49+10.87a 97.81+10.87b 58.46+7.99b 16.19+1.94¢
FM2 66.00+5.83a 102.33+13.03ab 69.59+7.51ab 30.81+5.58ab
FM3 76.16+13.59 115.90+8.51a 77.66+11.99a 25.67+3.35bed

1) FMI1 2 4%, FM2 8 £ 54K 30% s, FM3 A% 25K 50% ki 2) & P 303% 4 T3 ltirfe £, B 9 K386 LA
H— AR FE & F R A £ R 2 % (P>0.05, n=3, Duncan’s #7 £ # £ %)

R BNEMEMLETEREXRE

Tab.9 Relationships among different indexes of microbial activities

52 FabR R E R WM AR WRARESEE  RERENE RRCREEEE WAL RS
S R T B A 0.450"
TR 40 B 2 0.256" 0.812"
JOR Tt v 0.510" 0.526™ 0.444"
FRREID R g s -0.350" 0.243" 0.588" 0.292"
P A R I iR Bt 0.242° 0.726™ 0.728" 0.547" 0.433™
THBRIE 57 g 17 12k 0.627" 0.492" 0.175 0.500” -0.570™ 0.035

1) “*” R R EA8%(rg0s=0.187 4, n=108), “**” R 74 2 FAH0% (r=0.244 7, n=108)(Pearson A8 % 57 i)
http://xuebao.scau.edu.cn
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