HHES¥H 20057 Bler HE7#H

CHINESE JOURNAL OF APPLIED ECOLOGY, Jul.2005,16(7):1275~ 1278

AR LR S RO R

FEX” WIERT Kk &

jfl%‘il _EE:E%I

( FEB¥ELEN R ESTHRR, A 110016;2 HE B ¥R ER, 63T 100039)

(BE] M THTHERAN A LI 4 RALIEARBRELRBEDHBEER, FRRU, HEEZ
RERARBHWIN BRERP=KRBHEYHRAEBEFTIH, AR AR EERBEARIERS, EEHE
BEEMM FH PCRAMDGGE ARSI T 14 KEAKBGFLRNEX AN EEXR SFREH, 4
HEVEHEHEEARERARBEEARR LI RAFTARTEE, ERERLIHZAAH R EHUER
87% .M EFHMER R A M, DGGE Bl Z /L, EF Y LMK, SRAEALRZ HEEHY
BEHLERRE, U 45% HEREARALIRFTERFLABRN IR, BERRBMH N, FREHE

REHAEENBE.
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Microbial diversity in continuously planted Chinese fir soil. LI Yanmao?, HU Jiangchun', ZHANG Jing"?,
WANG Silong!, WANG Shujin! ( ! Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang
110016, China ; > Graduate School of Chinese Academy Sciences, Beijing 100039, China ).-Chin. J. Appl.

Ecol .,2005,16(7):1275~1278.

The study on the microbial diversity of 1st, 2nd, 3rd and 4th generation Chinese fir soil at Huitong Forest Experi-
mental Station showed that with the increase of generation, the numbers of bacteria and actinomyces decreased
markedly, while that of fungi increased evidently. It was found by PCR and DGGE that the bacterial diversity
changed slightly and its genetic similarity among different generations reached 87% , but the fungal diversity re-
duced and its genetic similarity was only 45% . The numbers of pathogenic and deleterious fungi increased

markedly with increasing Chinese fir generations.

Key words Chinese fir, Continuous planting, Soil microbes, PCR-DGGE, Biodiversity.
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2.1 HAER
TRXEFERFESRABRRESERY, AR N TS
REERZAEMSE LERE, LML SR AT
#1N,103°39'E,26"48'N, B FENFREERN KK . FF
HRE16.5 C, MW E 1 200~1 400 mm, BHEFEXTF 1.
AR TUE RALTE BB 20 B4, MR 300~ 600 m!23).
2.2 HHE
2.2.1 £# 20034 10 AEMBEE SR ET FHEBENER
123 R4 ARK 4 ittty AR L HEHFR
SRR LRER, S MEHERE3 T RES REEEHRO
~20 em.
2.2.2 3558 IEFEEA Martin KIFFR ; AERFRE
FABEFE . NAHEARK 1 SERE A ABIERE.
HMEWE(1%) . EHG%) . EAMH(1%). NaCl(0.2% ) . FK %k
» PENEREBEHESHEFARGF IENEHAEME
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H(LDSTS]J0406) .

*» »SERBEAA.
2004 — 12— 10 Y%, 2005 - 03 - 18 #&33.




1276 N A £

& ¥ # 16 ¥
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2.3 HE¥

2.3.1 AEFAEHTR RABELRS R . AE
HFETRA 100 pgoml M HRREEEW 0.1 ml; HE R
LB B R 10 mgeml ' T EEBEK 0.05 ml, =
L B RA Ll mgml T M ERBEER 0.1 ml; AR
BRHERA I mgml '"WEEHEERO.1 ml. SRS
RAXERME, B—HHINEL BHEET25~28C
BRETEF A8 . AW HAWSHNESL 2 R SKRIR
MEELR .

2.3.2 DI ZHAES T )L DNA MBS 4
b R U g 3k 217 2) 5149 . A8 314 . GMSF-
GC:5’-CGCCC GCCGC GCGCG GGCGG GGCGG GGGCA
CGGGG GGCCT ACGGG AGGCA GCAG-3’; R518:5’-AT-
TAC CGCGG CTGCT GG-3’; GMSF: 5°-CCTAC GGGAG
GCAGC AG-3" . H B 3[#1: U1(20bp) : 5°-GTGAA ATTGT
TGAAA GGGAA-3’, U2(18bp):5’-GACTC CTTGG TCCGT
GTT-3’, U2-GC(58bp) : 5” -CGCCC GCCGC GCGCG GCGGG
CGGGG CGGGG GCACG GGGGG GACTC CTTGG TCCGT
GTT-3’ A L3I A KEEEM AR S K. 3)PCR RN &
BB ZEHFH 94 T 3 min, % 94 T 305,50 T 305,72
C 1 min & T 35 MER. RISE 72 CHRATEMF 10
min.4)PCR 5 R 7= ¥ ) 36 ¥E B B % B2 '8 % (DGGE) 5+ ¥
F130% ~70 % H9728 YE B BE B A, o 78 50 A B M T
EHFETF R SR . 200V EET,60 CHRAETHKS
h. kTG, AR EEREA (Biorad RE).
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3.1 ERMERTRMEDBERENEH
SR (B 1) FRY, REAREE AR ML EH
H.EE REAEMHEBREHEER, L RAWHME
BAKM A M RAREEALHEEY
B EERBRBEKTF(P<0.01). 56 1~4 1%
BIRIREL N 1:1.41:2.54:4.23. % 4 fE AT AK
THARAYRERE 8 4.23 5. LIBAWE K
RAEEER AN EA B, BRE—REE
ZREARK T RAE A LA R, FNERAKEA
TEAE RREH BTN EAERREEKF(P
<0.01). 4088 1 ~4 R IREHR 1:0.97:0.71:
0.56, MBI H X 1:0.92:0.64:0.57. X5
B iRE RS RIS
3.2 BERMEARTEMAEDSHEEN PR
3.2.1 BERMEAT HAE S HEENEE RAY
KEMAEN 16SIRNA EH K B BB 5 R1Em 3
PHTTHIRI LI RAFNEFHADNAKFRED
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Fig. 1 Total bacteria{ A), fungi(B), actinomyces(C) in different genera-
tions soils.

FRIF=FREXERE EF (LSD test P < 0.01) Different letters are
significantly different (LSD test P<0.01).1G: &k #f 1 1st generation
soil; 2G: —#F L 2nd generation soil; 3G: = # L 3rd generation soil;
4G 98t L 4th generation soil.

4, H PCR ¥ 374 i) 25 ¥E 86 B 5 JiE 8, 7Kk ( DGGE)
PgmpE 2 iR ER 1B 2 R.EB3 %K 4
REARLH DGGE Bk A FHEHYF —EEZRHE
AR B R IRWA T S FRMEH, WAL
TREHUAEE LA, BN RHFHEEERR
THPEFEEREER, R ARG m L
KA e E. R A AU X BEAR T (UPG-
MA) X+ 3 41 ¥ DGGE 15 8 B % fE MU E R 2K 4
Br, SR 3) R, KA LR FH 40 Bt S
FAME R 87%, 4 RER L EAFH W BREZFHIFE
R . 5% 3 REALEM
B, B2 REATHAENREEZERKTE 1
AEEAE, RUERIT L EAE SRR,
322 FERMEATBARSHENEW HEH
DGGE Bi&aPE 3 im. 8 1.2.3. 4 AEKRLBH
B DGGE Ik & B S &XFHRBREHFERK
ER BEERAARA I, Bk EZ R,
DGGE H#i&P &M FH BRI EY P
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Fig.2 DGGE patterns of 16StRNA fragments of bacteria and genetic
similarity of bacteria community obtained with PCR-DGGE from four
different generation soils of Chinese fir.

BRI AEZ (02 KIKE), KB 1~2 AELHL, KE3~
4 fRFEZH Lk E S~ 6 AF=H L, 5KE 7~8 fAEMH L Each
soil has three replicates(tree lanes). Lanes 1 ~2 are the lst generation
soil; Lanes 3~4 are the 2nd generation soil; Lanes 5~ 6 are the 3rd
generation soil; Lanes 7~8 are the 4th generation soil. T A The same
below.
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EARGHBERT LIEEEN S HEE. FELXTHR
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AREREWT LEESFEXEEFVHE, AT
L EEBE SR AR A E A R A R
RS (E 3R, FEREARLEZ B EE®
DR, U 45% . 5% 1 REALEHY,
e sk A B 38 hn L 38t 4% A 0L v BRI, R B K AR
BEARGEHRS L EAFHFEEHERHEE Lm0,
Tt st [ R 4 5 Ml R B 5B
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Fig.3 DGGE patterns of 18SrRNA fragments of fungi and genetic simi-
larity of fungi community obtained with PCR-DGGE from four different
generation soils of Chinese fir.

3.3 ERXMEANLBEAEEFERBFARW

MARERAB I HEHANSIRAGR 1),1
R2RIIRARERTERHUFEFNEESL
B EEEMESHERIHE EMAEELES
Bir oy B b A5 A 0 B 28 A9 R0, B U0 AT o B B
HE, HEIFFABREMEERR 15, Kb
BITR 2 TR Xk — R i [F — e K EA R
EARBEmIEREYXE R, BHET B 3 Ffri i
it RmIVAREEMHEYRIEE KR, ETULIE
GEERERFEIHAY, FAUS WHYSEEEFHE
Y RE S REY, BT E LB AT A R
2.4%, — 8+ H3.3%, =#tHa.6%, UL+
i Bl EFAR 6.3% . I EFREFRENE
B FE B bl B 2 X & i Y R B 8 0 T B R i A
KEZ L EFFEH—NIRE.

Table 1 Comparison of soil fungi under different generations soils ( cfu-g ' soil)

HERH B it

Fungi type 1st generation soil

"t ;e o =#t it} i o

2nd generation soil

3rd generation soil 4th generation soil

H®E Penicillium 1.3x10%(61.9)"
% Asperqulius 3.5x10°(1.7)
KB Trichoclerma 8.8x10°(4.2)
£8/ Mucor 2.8x10%(13.4)
BWIIE Fusarium 5.0x10%(2.4)
HE Others fungi 3.4%x10%16.4)
B ¥ Total 2.1x105(100)

2.2x10%(73.3)
4.1x10%(1.4)
9.5x 16°(3.2)
3.1%x10°(10.3)
9.9x10°(3.3)
2.5%10%(8.5)
3.0% 10°(100)

6.4x10°(71.9)
6.6 x10%(0.7)
7.2X10%(0.8)
1.3x10°(14.6)
5.0x10*(5.7)
5.6x10%6.3)
8.9 x 16°(100)

4.1%10°(77.4)
6.7%10%(1.3)
T 1.45%10%(2.7)
2.5x10%(4.7)
2.4x10%(4.6)
4,9x10%(9.3)
5.3%10%(100)

* FEBPHFEHR R L Numbers in the parentheses are relative values over total.
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TRAFGERGFTE, KM HERAMEHE, 9
WA T AR R R VER AR T i L
FRFANFEH LB EMNEETTRERE T L8
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EVFRHREZ — FRERRBEA L BE#HZ
PCR-DGGE A FBR: BAEBX L BAEAF L
VRS EEEEmBK. B ER AR M,
TREE S SRR, R AR EE, EL
8k A B, BB B0 B E BOR B0 3 o T 4 oo
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BRI, RERESEARER T BIENEER
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