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[k At =0 b A Mk s 238 Ak Bb 3t &, FFRA M L (ck), BARBH (LP), ¥ MW Bacillus & (SL), #
A B AN (MCF) 5 AL B 6935 ik B, #4220, 40, 60, 120 d W RE LMD, BAFTARLIWFE, 2%
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REHTEEpHAE, £2HAG0 DRZHT@ARLAGFE, RHEY S BB, MCF A B LE pHL, 2
F(P<005)¥im 7T XEAHMFE, BHANGO DT @Bl F )L, 2m B A% $HR I FEIKP<005), &
WA MR Z, DCCE &2 R AW . MCF &3 4= SL & 2R mh A A A WA A | Kik 120 d, A&7
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Effects of applying limestone powder and microbial fertilizer on soil
chemical properties and microbial community in the diseased

Carya cathayensis woodland
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Environment and Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [ Objective ]This study attempts to determine the efficacy of applying limestone powder and microbial
fertilizer to enhance soil chemical properties and microbial communities in the diseased Carya cathayensis
woodland. [Method ] Soil from dead C. cathayensis woodland was collected for culture experiment. The four
treatments tested included a control (ck) with no amendment and three amendment treatments: limestone pow-
der (LP), Bacillus fluid (SL), microbial compound fertilizer (MCF'). Soil samples were collected at day 20, 40,
60 and 120, and analyzed for chemical properties. Additionally, the abundances and community structures of
soil bacteria and fungi were examined using quantitative PCR and PCR-DGGE, respectively. [Result] The LP
greatly improved the soil pH, but had no significant effect on other soil chemical properties or microbial com-
munity structure or abundances. Both SL and MCF treatments significantly (P<<0.05)increased soil organic car-

bon content as well as alkali-hydrolysable nitrogen and available phosphorus and potassium. The SL treatment

Wk HBT: 2019-04-12; &I H . 2019-09-19

FATH , Wi E R R &S AR H (2015C02013) 5 #iiL4A 4 b e e Aol B35 3 (2017SY01)

Y& A Jifl, I LR AR SRS . E-mail: 1028509011@qq.com,, EAG1EH . BTy, #fZ, 1@
TR, AR R SR | R IR S SR HATSY . E-mail: xugiufang@zafu.edu.cn



274 IR N S N N S 2020 44 J1 20 A

increased soil pH, and in the short term (60 d)increased the abundance of bacteria and fungi, but decreased
microbial diversity. In contrast, MCF treatment reduced the soil pH, significantly (P <<0.05) increased the
abundance of soil fungi, and in the short term (40 d) increased bacterial abundances, but the bacterial com-
munity diversity reduced significantly (P<<0.05) and the diversity of fungi did not increase significantly. The
DGGE profiles analysis showed that the effective time for the MCF and SL treatments with adding of beneficial
microbes was about 120 days, which could play a good role in promoting growth, increasing the beneficial bac-
teria proportion and adjusting the soil microbial community structure. [Conclusion] MCF, SL and LP can sig-
nificantly improve the soil chemical traits of C. cathayensis woodland and increase the number of beneficial
bacteria in soil. It can be used as a soil amendment for degraded C. cathayensis woodland. [Ch, 4 fig. 4 tab.
44 ref. |
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IAZHE Carya cathayensis & ERFA E 5T TR . AR, (AR AR AU IS I, Rt A A
GBI A Ry i B2, IIAZ B s () & AR T AR A0 1S R, SR BORE  F T e H 45 7™ 8, 3 Rl
BB T AR SRR . T EAE A0 pH (R R, SR P il R TE R o BIFFE & 6T LA B T 1 s AR
JE& o v DL T HEA T 0 B M e 2 TR B TR Y K A S T TR 1) A 4 AT R Botryosphaeriaceae i 49 J4E i
)@ Botryosphaeria F.TEA & B YIBC R, AE W9 3 200 It B2 2R 18k VT 14 Fusarium oxysporum'®', + 3%
Ml . MRRBE RO AL P EERAG R W R TS, W RIERUEY X R M, B £ %
JEPR O R, B R R pH (B R AR R A A T B, RENEE R TERRME - i
A AR AT B v R pH L, R SRR Y RO BRI ARRIZEL,  XAE Y AE BEALRE A B 0 £ E AN
AR R, A g5 I A B SR B AR MR R R IR AL IR Y K R TR — . AR
WFE R B . it R A= W AR RE 2 i L 38 1 Wy 2 A M R A 5 it o A A 0 RSP IS I SRR R 18 T
choderma harzianum X B Capsicum annuum . 5% % Solanum tuberosum . ¥ JX Cucumis sativus , 1£E
Arachis hypogaea, 13 Brassica pekinensis SEHUR 52502 B . W8 IR A 55 10 22 Bl A A W A7 02 A F0 9 34
LT ZE AT TR Bacillus A5 S — b Az By TR0 SR B g St B AT A R A4CR A o A 2 e 5 R R
L FC7 A W RS BT ) o B 53 000 7K At g (B P TR 2T 46 2K ) SE B T BRI, 45 AR TRTE A 7 i i T 8CR 22
SARK . P2 A o AR S0 2 B ROCRAR Gy, (H 0 30 K 3 vp U R e LA 5 3 UE e 4, 1R
METE TP KN R HAE T . O 7 itk LA REbR b 38R Ak | LA R T s FAR JE o 5 ) R, A IS LA
i PEND ZFAUAT R X 42, BT T AR e A pH (E L ESINA AR A L Bl A A R I AR 3 R RS,
€ PCR AKX PCR-DGGE HeAR Wi I 8 45 15 Jih T - 98 240 T 0 L 17 45 440 20 285 728 Ak 1) 5% e LA B2 V8 N 69 A 4
PR TE 1 SR A AE TG IR, WS048 SR8 T F AR TR R B A 07 B AT o Y S S

1 #HE5F*

1.1 RIEHER

L1l &35 Foatat 00 B3 VLA UM i 4 X 1 2 0 LA B b b A R 3 SRAETR
£ 0~30 em, Ja BH AT LU b~ 5 s FAR JEE 9 95 ™ 7 04 LU AR Bk bR b 18 R R FH AT RL O S R A VR I R
(T ALK I A IR A A) ), B 20, B 80k 30% ., R4 3 WIE, R 2 ke #&, AT
W B4E 9-10 A K 3 AJEAI 6 A, HIEFEAIL MR . pH 6.2, AHLE 16.51 g-kg™', Fhf#A 132.20
mg- kg™, HRBE 5.81 mg-kg”, A 116.60 mg-keg™,

3 A IR MR A . OF KA KK (CaCOs), R H G A KA IX ;. QZFFLFF B A& B i
LA AR 25 2R GURIAE PR -5 17 e a1l i e S5 30 3 T 900 7 32 1) LA 400 o A 08 1 8 s 1100 2 R A T (T 7 £
5. CGMCC11640), KB & 375 HA 0.236 mg-L™", B 516.960 mg-L", #f 39.000 mg-L", 45 2.310
mg-L7", 2 1.680 mg L7, £ 0.077 mg-L™", 4 0.002 mg-L™", % 0.067 mg-L", #fl 0.092 mg-L~', pH
6.82, @E A WMA WL VLT BO AP 24wl AL ), MERHE A 2 fUFF IR RIS R 2 oA 2218, pH (H
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6.50, A R T ECR (B T TE A )0.56x10% o7, #7243 A 29.6 g-ke”!, TR W 642 o-ke!, H b
Bl11.0 g-kg, AHLIT 456.7 g-ke', AIEPEZEEERR 15.0 g-kg™',

112 kBedtst RO R 4 DA DTSN B (ck) s @USIN 2.5% (whw ) £1RATHS (LP) ;
VRN Z FLFF T K BEW (SL) s BRI 2% (who ) & A3 BRI LR (MCF) . A A0FE3 AT . FREGE 2 mm
i KT 45 4.60 kg TAEAL (R 26 cm, 72 24 em) ™, BRI A B A RHE 5 3450, FHZR KM -
e gkt 2 MK 30%, BIRAL PR EL 450 ¢ KW S5KIR G, PRIE5 H A A BRI K 2 #H 55, B
FRIRE TR T 2016 4F 11 A 15 H, JHERHE RS 55 57 (koK o Z8 Ak e, TRl B@ 2 d Xy RAR 77K 43
PRAEVD T AR B, AT A b g AR AN K, PRI AR & EE . W3R A 120 d.

113 H&RELS M ERFRIFHIE 20, 40, 60, 120 d #47 BHERE, LFEREREH 5~10 em,
TR 2 4y, 1Oy AT 1 mm A1 0.149 mm 380, 700 -3 fb 2= 4845 . L4 pH(my : my=
2.5:1.0); A HLITH AR TR -G AR SN I B 0T Bl R TR IR s A R B R S8 (NaHCO5) 12
P I SHBR P L 5 7 U T I R S 3R 3R AR 8 F K L BE T e ™, 5 — My - S 229 VR T Ab
B DNA $2 00 S R R DNA, FME > 7AW 505

1.2 HFAZE

1.2.1 3% % DNA #9323 Ae rDNA %9 PCR #7 3%  FREL 0.50 g ¥ T L 42 HUS DNA, i J 42 BUL ) &
Power Soil® DNA Isolation Kit(Mo Bio, 52[E); Bovine Serum Albumin(BSA, 20 g-L', TaKaRa, " [E Ki%);
Goldview (SBS, H [# [ ); 2%kl SYBR green I(Invitrogen, 32 &) ; Jiokr £ BUL 7 &, SYBR® Premix
Ex Tag™ (Takara, HE K& ); 519M LAY TEARA A G, DNA $& 87 #al0 & 00 Ui
FEHCH) DNA R B2 10 g- L7 (0 BB B e 0 A7 el Uk A I, P i 23 D6 D6 B 1 i A7 9k B2 72 ) (Nan-
oDrop ND-1000 spectrophotometer, J2 [ ), DNA # i 732 IR FE T-40 CUKAE .

PCR H 50 pL W& & : 10xPremix Tag 25.00 wL, 51#14% 0.50 wL, &4 DNA 0.75 uL, 0.50 pL
BSA (20 g-L™), FREBLLKANEZE 50.00 pL(PCR B IL#E 1.2), PR FSH R R OED, N
BTV IRZE, 28 10 g- L7 BEARMEEE R A Uk A, SR J5 H Goldview Je 8, N 7 Be K/, (RAETE-20
°C, HITZEVER: R BER F Uk (DGGE) 43 #7 .

1.2.2 DGGE # & Bkt i 447 {#H D-Code TM Universal Mutation Detection System(Bio-Rad, 32[%)
HEAT DGGE 5308, Tk S B RK LA TR B BN 6% 19 3R 79 s Bt il F S V4% BE 40%~60% (V/IV)
BERZ AT HLIK [ 100%78 M S & A 7 mol - L JRZE N 40% (V/V) BRG], FEJREEE R 1 mm, HLIKZE ol h
IXTAE, H(10.0 L% 2 % PCR 7*#)5 10.0 L 6xloading buffer I 2] J5 F i MERERS IIEE | 7E 60 CHI 80 V
FAFTHIK 13 h22

123 DGGE # B o4 HIkZ 5, B SYBR green 1(1:10 000) % kL 44 4 30 min J&5 7F Gel
DocTM EQ #E 1 18 & 4t (Bio-Rad, 3EE)FIMIFLRAE, FIH Quantity One 4.6.2(Bio-Rad, 3¢ )3 {4 Xf
I AT BCF A B, 25007 I H 3R WIAE b 1 56 X AU 32 & i (Ggenotypic richness, S)™!, H Quantity One
A RGN 25 2l 0 R X 5 E D A a2 DR R A R N 22 B () P, TR IR B R e BE | 22 R 4 2K (Shannon-
Wiener diversity index, H’')F1 Pielou ¥J72) & 45 %4 (Pielou evenness index, E)ZRAF 4= Wy i 7% (1) 3 K AU
Z M (genotypic genotypic diversity ) FEFE

124 XR@mBAAAFEA-ZHEALLET PCR

joo]
38 DNA fE M B, FR1, FF390 ( E 1) Al %1 PCRiTBm A

Table 1 Primers used for PCR amplification

338F ., SISR(AN) NGIMI(ER 1), 20.0 pL RBA —ope i G5 ) P
A 2xSYBR Premix Ex Tag™ 10.0 pl, EFE GC-FR1 AICCATTCAATCGGTAIT — VAINIO %2
519145 0.2 pL, B DNA 1.0 pL, K P # 4lK AR FF390  CGATAACGAACGAGACCT VAINIO %2
2200 wL, FEAFEM 3 WES, NFRFRARD g GC-968F AACGCGAAGAACCTTAC YU %)
. B, WA 95 °C 3 ming A8 95 °C 30 s, (DGGEJH) 140IR  CGGTGTGTACAAGACCC — YU %>
iH k55 °C 30 s, BI5 72 ch@ﬁ; 30 s, 31 i I 338F ACTCCTACGGGAGGCAGC YU %»

3%: . iﬁﬁﬁ: EE %ﬁ%% (65 chu 95 OC 05 OC . Sil) . éEH (QPCR )EH ) 518R ATTACCGCGGCTGCTGG YU %‘5
%’ HHE 95 C 3 mine 751 9’5 < 30 "E X B, GC ¥ JF 41 CGCCCGCCGLGCCCCGCGLCCGGLC-
s 185°AN min; 2’ s, 1K’

cGeceecesecece
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56 °C 30 s, & 72 CLEAH 30 s, 31 DG ; i fEih i 2 (65 CF 95 C, 0.5 C-s™) . Pl L fifeE.
FHEL VRS A B v B 7 9 48 1% 552 J5 SR BRUSORE DNA R He v B2 RN 4052 [ D (260)/D (280) 1), K Jikr LA
10 f5 80 FEEAR B (107°~107), VESMARMERE &, TF 55 40 1A J0 78 19 8 95 DUBC™ ) B iy R I AR R R 07 A4 &
[
1.3 HIESH

K Af ] Excel 2016 1 SPSS 22.0 #4447 546 db B, 4 Ak B[R] H %5 R F One-way ANOVA 4347,
25 5% B3 B H Duncan 32 3E 17 888 4211 (P<0.05) . DGGE K% 2 2% 43 5 55215 75 F Quantity One ¢
AL, H Shannon-Wiener ZFEMEFEEC(H') . F 5 B A8 E0(D) L S 35 5] BE 18 50 (B) X A+ HE 240 1 A 5 B
ZREEHAT T HAH A AR50

H'=.2 (nd/N)In(n/N) ; (1)
D=(S5-1)/InN; (2)
E=H/InS (3)

(D~ n ALK OCE LA, N J2 R —JKiE T A 2 % I S, S N EE—Ik
I IE A S B, BB I (I T Quantity One BRAFAFHT 3R H >,

2 HER 5

21 AREEEE TIEREA RN

FK2WET 4 NAEIRTE 120 d B5 SR b6 R AL S B s e, FERE SRR A FE AR A ROk
B, LP AbF G4 T 44 pH (H R+ 5 LT T 4080 (P<0.05), (HX 18 HEAlb 35 43 FR ik 43 40K
R . MCF ARFRAE 120 d i 53 (P<0.05)BEAIS T 14 pH {1, MCF, SLARIEY ck 135 (P<0.05) 47
T AP - AR, R MCF A4b 34 5 25 (P<<0.05) #2551 - 0 f R RLER, MCF Ab 2
T 148 pH {H(6.29~5.34) , 1fii SL AbBE 4R & T +3E pH {H.,

®2 ARAEERENLTERSZME

Table 2  Effects of different treatments on soil nutrients

Kr SRR R /d AbH pH i AHPLB (g-kg") B A/ (mg-kg!)  ARBE/ (mg-kg!) MK/ (mg-kg™)
20 ck 6.29 + 0.02 be 16.50 + 3.02 d 132.16 + 1.95 ¢ 581 £0.19 ¢ 1163+ 09 ¢
LP 8.00 £ 0.14 a 19.07 £ 1.08 ¢ 11334 + 237 ¢ 6.24 £ 0.53 ¢ 1123 +35¢
SL 6.56 + 0.07 b 30.58 £ 2.23 b 220.50 + 593 b 9.50 £ 0.51 b 1377 +£92b
MCF 6.22 + 0.05 ¢ 39.58 £ 1.15 a 33428 + 1031 a 9591 £ 1.71 a 309.0 £ 5.0 a
120 ck 6.58 + 0.11 b 1521 £3.64 b 81.04 £ 11.18 be 5.14 £ 0.70 ¢ 977 +54b
LP 7.62 + 0.04 a 1459 £3.32 b 6225 £531 ¢ 6.68 + 0.28 ¢ 81.0+49b
SL 6.72 + 0.03 b 31.96 £ 1.44 b 9230 £4.01 b 20.85 £ 945 b 1393 £54b
MCF 534 +0.02 ¢ 36.23 £ 3.28 a 219.50 + 15.57 a 91.50 = 12.02 a 276.6 + 18 a

UL . KM Duncan & 22 06 0647 Z2 W0 LU H,  [A] — I 8] 1 45 970 A [ 2 B RO FE 0.05 KSR 22 5 35

22 FRFEERENTEAEMEREEEZN

221 AEHESLEMAF AN 120 d HEFHEL B LA AR A& 1, MARE 35 5 B (] 4
WEEAMEORE , 4 FhAb P+ S0 5 = B SR 2 R R B SL Ab B AN B Al e pR s A R e, 1
20 d iF 5 MCF AbBE 22 5N i 2%, 20 d J& SL AREEFNHAth 3 Ff kb B LU 55 AR A7 75t 3 22 57 (P<<0.05), 1 40
d A B 6.02x10°% ¢ MCF AbFRA0 G £ B AE 20 d B T 3 Rhab B, R et ferh 2 TG, 60
d JG I ck AT B E 25 (P>0.05), LPALHAE 20~60 d Y9425 7 L4 5, 120 d BT ek Hodg 22
SR (P>0.05), 55K, SL AbFEAE A 7 E b B3 (P<0.05) 4 T R AN FE B, MCF &b
FEAE 20~40 d 3% (P<0.05)#2 @& T LM E SR, LP AbHI7E 60 d 3% (P<0.05) 4w T - g0
i,

222 FREAEELHEFEEABEEGH R 120 d TP B A E AL 2 s . EEAS
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BRI b, 4 B PR R L IR P DUROCR G T R RS MCF 4B + 5 U R R AE 4 IR T
HoAth A 2 H A 3 25 55 (P<0.05), 7F 40 d B L E FE 48 DUBGR &, 4 8.73x107 ¢y 5 ck AL, SL
b B )+ 38 BB 5 DUBTE 20~60 d 23 N (P<0.05), LP ACFRA) +HE{UAE 40 d BT ok, AR E2ER
(P<0.05), H Al 825 5

10 10
=N B,
'5/_"\ ]3/:'\
0 e 6 I e 6
L) R
W g L)
& - %]E?i 4
E 2 w2
0 0
20 40 60 120 20 40 60 120
B 37 W) A)/d B 3R W Al/d
Bck [OLP BEst. N MCF BMc OLP Es. B MCF
AN /NG 7R RIRAS [ Ak #E 8] 2 5 AN F R AR A A ZE F
55 2 (P<0.05) B2 (P<0.05)

A1 FRAZEEATLEMEFEANSHETL B2 FRAEHET LEATF LG ST
Figure 1 Dynamics of soil bacteria abundance with different Figure 2 Dynamics of soil fungi abundance with different

treatments treatments

23 AREAEHEN T EARMERSEEEMRSHEERIT

23.1 REAEHES LIRS L MG a X4 UCREDN HHEAMFE AT PCR-DGGE 4387 (Kl 3), AN
() 267 A0 AN TR M A P 6 D9 R B, A Tl 2R 4 0 B O Wt N s AR X AR i 20 L B R R #R
20 d -3 DNA #17 PCR-DGGE, ¥ JL AL &iir®ige,, MAF 519838, HAEE fibric (Marker) ,
H 2 73 B X Be R #4525 B s A8 4k, FE40 A AS [ 35 52 0 i) H 340 7 B DGGE, 25 R E W], 1557 20 d
B, ARG AAEZES, (AR 48 3 AN EE Z A CUERL, Uil R L R 4F . Prf ab 38
A 3R IR (5 1, 4, 6), k0 6 RZACBRFE 0 A 1 DR BRI A B RN AR 5
F 4 MDZRE A A WAL RS ES — 5, DR T R, 40 5 Best, AR R R ——2F
FAF B WKL 7=, Rl 2 B A A 4 B RE A B 4= 338 L 271 5 A 58 JBE Lot BRORIA R A0 R Ab B 4%
2 AR R BRI RRAE T, (R IR A 40 d B, BB B AR 2, BE G BE IR R ARG, G
Gy St ALK, AR R BRI PR 342571 5 78 BRRAL BRAE 120 d 2 N — ELORFR IR se B, Ul IR iy 2F
FOAT B REAR b 5 A v il B A K, (HR BT 5 BILEAE 40 d B BUBT O 457, HETI BT
Sty 5 R AT 1 8] B B A 85 3% 1) (] B B i 34 m, BA PCR-DGGE () 2 4F 58 4 AR ), 40 T s 2 i +
BN, ARG BRI, Wik Oued 18 ik, M4 PCR-DGGE K3k rh 4% o B 5% B 1 4L
EACZE R, THAAR AR Y Z R e 5. YIS R BN W AR A (36 3) . ZFEME R B0 R om U Wi
KRR, WA RSV FE YR R SR SRR, R BB WM S H £ . 2R
BRI R ok I BRI BB A R gt R b AR B, 60 d Z AT 2 (P<0.05) % T SL
I MCF A3, SEEH VR I pE v | i FH i 2 P R A T 20 B8 19 2 ) Z P 5 LP AR BEAE T 40 d B 5 %) Jid
FF 60 d B2 (P<0.05)K T XM, HE T (P<0.05) W i ALV & WU Wy RERHL 31 O [a) b 2 27 1) 5=
B R A A S 2 REPEFR S — 3, SL Ab PR A BEAN B 38 57 BEFR BOR Ho Al 3 AR AL ERAR L, A E
F2E 5 (P<0.05), 1M LP, MCF F1 ck 45 3 Ak 34 W] 40 5 34 &) FE P B0 A 25 5

232 ARFREAEHESLIEALARALEHGHw TIHEEEN PCR-DGGE 45X . & 5MAEY LG,
HE T DGGE B3 4546 B W AN ) 3ol 3 A~ Ab B (1 4), ey b BRATE: SR AR 3 45 PR bt Z iy (5%
W1, 5, 8), 9% 20 d BE A RMADIEE LA 1 S EARTHAL 3 MbHE, H40dDEREER
MR, MADIEEAL A 5 AMFRESAT (KA 2, 3, 4, 6 F17), XERHIE LA AERT 60 d A2 {6 K
A5 120 K R R 2507 2, HARIEARWE R SRR 5, W H R 3% 120 d B Fr g 5 72 8 B 8k, Biid it
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Figure 3 DGGE fingerprinting of bacteria in soils with different treatments and time experiment

®3 AEBPEHRETIERAERESHFEEST

Table 3 Biodiversity indices of soil bacteria in the soils with different treatments

T ZREVEIR B WAERRE RRER e SRR HAEER FEEERK
(H') (E) D) (H'") (E) D)

20 ck 314 £ 006 a 1.00+0.00a 231+0.12a 60 ck 311 £0.02a 1.00+0.00a 220=+0.03a

LP 311 +£0.03a 1.00+0.00a 225=+0.06a Lp 287+0.01b 099+000a 1.79+0.04b

SL 233+£0.08¢c 096+0.00b 1.12+0.09c SL 264 +0.02c¢ 097+001b 146=x0.01c¢

MCF 2.63 +0.07b 1.00+000a 143 +0.08Db MCF 287 +0.10b 099+001la 180+021b

40 ck 314 £ 0.11a 1.00+0.00a 222+0.05a 120 ck 280+£020a 1.00+0.00a 1.65+0.29a

LpP 311 £0.05a 1.00+0.00a 225=+0.06a LP 279+013a 100+000a 1.62+0.19a

SL 233 +£0.15¢ 096+0.01b 1.12+0.09c SL 235+£025b 099 £0.01b 1.08+0.27b

MCF 2.63+0.12b 1.00+0.00a 1.43 +0.08 b MCF 292+0.15a 100+000a 1.85+027a

P . R Duncan Fi W25 AT 2 HOg, [ — B[] P9 4 81K [ 52 F 3 5 16 0.05 KOF F 25 5 b %
A 9 LR Y AR R R PR . X ELEE ) PCR-DGGE Bl #5417 Shannon-Wiener #8800 (£ 4). 20 d
isf LP Ab BN SL AL BA W 25 P22 5 (P<0.05), {HE53% 20 d B LP Ab B %) + 3 5 B 2 A0 3 & 35 2L
fe T HA 3 A AL ER 40~120 d 31 18] S 0 AL FE G 1 35 L 22 AR VE TR BOM A B 4R BUE & A IR T
HAANBE . MCF 2b BR (%) Z2 B PE 5 KoM =F & BEFR 500 20 d BHIK T ck, HIC R 3% 22 5% (P>0.05),
3 it

+ A Y B UE Sh A AR R R M I B E R - N EES R, SRR @R A4
FEITERYIA O ST EEAE | B AR A AR Y K R AL 2 N ER B AR P H 2R O, ST I AT 9T MK Hb i AR
5, JERRAL A & T AR (G R TR ) SR AR A 28 FIAR AR 25 ol P, 3 M i 5 0 P A A 0 TR ) A P

e SRR | B R . A AU A L A R T 28.9% . 50.2% . T1.4%F1 55.9% . A gE R
B . 4 Fhab BT 5 2 A0 SRR AT BT AS T, it P o TR R 2 A RO 2 b ik B H 4R 5 T R A R
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Figure 4 DGGE fingerprinting of fungi in soils with different treatments and time experiment
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Table 4  Biodiversity indices of soil fungi with different treatments and experiment time
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I 18] /d (H") (E) (D) R a]/d (H") (E) (D)
20 ck 2.46 £ 0.08 ab  0.99 + 0.00 ab 1.20 + 0.11 ab 60 ck 281+£050a 095=+0.05a 1.96 + 0.29 a
Lp 257+0.09a 099+000a 134+0.12a LP 287 +0.0la 0.99+0.00a 1.79 = 0.04 ab
SL 226+£020b 099+000b  1.00+0.21 b SL  264+002a 097+001a 1.46 = 0.01 b
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SL 212+0.17a 086 +002b 128+0.15a SL  235+0.14b 099 +0.00b 1.08 £ 0.15 b
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