+ 1 (Soils), 2011, 43 (1): 72~75

IR T &AM A RHERIR SRR
TIEHEPRBET U

It BT, k=g, HWE, BRAES, HEHE
(1 ZRITE R Be G IR R 2207, B 650092; 2 RN KA drRl ek, BE 650092;
3 A RIEREF BN SR ST, BY 650205

B OE: WIT DR AR S A R R U8 SRR SR BEI R IR B - S R SR R LB AR
SRIY]: B AT IERE R SO R ERIA A R, AR B SN T A S N E I BRAG, TUECR L BT AR A B
5 RERAE T PRI B I s AR B L el 1 5 O LU (B/F) L 0B SR LU (B/AD BB S M A v 5 DR S 4 1 e LE A

(Ae/An), ] LYV 7540 1T ARG g HER UL Bl

W SHehs. & BIF & B/A /N TR T IEHUE, ok

Ae/An AR K TR B, DR DA A P b+ 317 A A R S R

KEEIR:  HAM RHRA: LEECEY: REFLLE
HESES: 81472

71 (Dianthus caryophyllus L.), X 4% )4
(Carnation), J&ATTRMITT BN Z LRI, A
VR YIAEZ —, 1 E RAE T g A AT .
Bl BT A PR A A, RS RGN 2= H 20 R
o, AP TAER N E, R R R
N 10% ~ 30%, FEHIE 70% ~ 80%!"), & H ATy
VRAME AP T B0 3, B I AR b A 8 A i
K ORI E R bR . TIRERAE A ) RS
REFER— AN 2L, e R RN kR
FUR A, — 7 m e s e e A A K,
Ty T SOGEE A AT ) 564, AR 298 B BT
AR A I R A R S Ak,
BT E ) R A D VY - g R 2R R AR g T AT
FESRET, (HM A A Y 2 RE L5 7 TH SR &
fiE T A BORGL B 70 WAkaE . DAL, BFSUAN R AR
A A A PR R k) S LI DG 2R, R 30
A LR E IR S S R EE R S E
H.

A SCEE S 2 W A AT SRR X AN [F] IR
B, WFFERVT T & AT FREACIRES T AR B 3381
VRIS IL A S HC G R ORI, hfe

DA AT A LRI RS %
1 #MR57FE

1.1 HREXER

WEFTRES T 2009 4E 4 H 24 HE 26 HXET &/
FAVTEEP PR B0 B T, X 3
AN S A AT IR R Y 2 r A AT R TY) 80% LA
o HARYT) AR X R 1587 m, FEI 19.5°C, &
AR KRG L R OTRE X R 1890 m, 4
K 15°C, 38R iy A g s
TAVLARE X IR 1900 m, FHIR 14.7°C, + M
h LS AT (R P AR RIS R 4 -
1.2 TEHARESKERE

T DI Tl P A FREREL IR Ak 255993 2 R VIR AR A%
FiZRBOLIIREEZ 7, 7302 RCRSER R I (R
brLHE) ZREGHTRER, BEAS M TRE SCRFE 215 ~ 20
PRAR B 458, BT 5 0 e N o A 3 pHaE T
ACURFARAE ST o FEREERREDT T -

R R T8 PR bR AR RS
JRTE A R G AR I A B A R AR B 1338

RO UG R T3 EPERARR I (0 M IR P 2 TS B

OFEEWH: HEARFBEAIEESTH (40861019) 5 E FKAARYS Yed= i 5 6 BLRHL F LI (20092X07102-004) 1) .
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I €8 3B YR 2 B (KU R AR AR s 14

FhiZ BT 3% R PRIE CORSPE AR RRAR Fr £
.
1.3 #&NESZE

- A (0 0 B 5 B R AR R YRR
B, A M R 1% AR R 2E P R A
Brgedt; PRAVEAN BRI RPE (Tay3e) HHLEIGIRIE,
MRS B PR FETHEOE S T IR (Martin) £%
FIE; MELEHN R EK (Gause) 1'5157E%E.
1.4 HuEsbE

HHa bR SPSS Statistics 17 il Excel #0458 .o

2 FER5SH

2.1 FREHRRESRIELERENET ST
M1 Bl 3 DAFXIERA, HEHEYR
Bk LA a5 R DU W] R 22 bk, (H R IL
LR A, RIE A AT AR e — 46 K — A SE )
AARERE A, 3 RSB ) B A v K
5 RELPR P 55 0 0 ST AL, 38 R o BT e T )%
W2 M, A AR 35 (K0 52 0 e e
FIEREHCR I NSV E BN KR, &
A FCRAE T BV LA 2% A R iR ) 1 A
ST 2005 ) 2 S e S — i, L
TIBR. K. B8 WES, Rl ERIRKIK
filg R, WA R AEROAE R, BBt
AR AL 2 A2, T A A AR 2 AR T R iR

gk e ik, TR MEE R T R S8 E AT
R —NEH, TR 2B R B R,
X A BRSO, Al R A AR AR R B AR R AR K
MUK B R PG, 1 LB ARk, X & AT I
AR e R 5

TR AR S R Y A LIRS )
PR Hom. oA R AATEPED T, D ek bk 1
WA S TR bR S, W RIRR ST R
W G D: TN, 33 KSR B30
BB 9.4 x 10° 17.2x10° cfw/g T+, I FLARERE S,
FERRIAN AR 4k 22 SIS BN R K (p<<0.01), 3
B N 9.3 x 10°, 13.2x10° cfu/g Tt 11
B RO 2 k> 5.5 x 10%, 10.2 x 10 cfu/g -1,
I FLAgE B 55 AL ZEAR IR (148 A0 22 e ak BRI 2 35 KF (p
<0.01); THEHEL B > 0.3 10% 2.4 x10* cfu/g
Fho ERTIX, T3 3 KRB A 715 N
9.0 x 10° 14.0 x 10° cfu/g T +; 34N E X575 n
12.1x10%, 13.7 x 10% cfu/g Tt -3 BB E) B
4.9 x 10*, 102 x 10* cfu/g T+, fdRESRFERRIAN17AE
12 SR BN KT (p<<0.01); 382k 14 40
Wb 2.4x10% 3.7x10%cfu/g Tt EHTRITX, +
e 3 RABBEMEY) B E 38 9.0 x 10°, 10.8 x 10°
cfu/g T+ FIRAEE I 9.3 x 10° 11.1x 10°
cfwg Tt HEEEEES A 0.9 x 10%, 6.1x 10°
cfug Tt TR H WD 03 x 10°, 1.4x 10°
cfu/gt 1.

F1 FEEHRRASRIFELIEHRENETRE

Table 1 Carnation rhizosphere microbial taxa under three states

FEX Febk WA S M (x10° cfu/g T 1) ELR e
R (x10° cfu/gT-1+) = 1745, A (x10* cfw/g T 1) (x10%cfu/g T+
il ekt e 80.2+13.3 aA 732+139aA  529+1234aA  203+3.6aA 12.6 + 4.9 bB 109+32aA
R 70.8 = 8.3 bA 64.0 + 7.6 aA 523+82aA 11.7+2.9bB 18.1£6.3aA 11.3+58aA
FigE 63.0+13.2cB 60.1+12.6aA  51.5+10.7aA 8.6+3.9cC 22.7 + 8.4aA 13.4+4.12A
iy ek e 70.3 +£16.4 aA 68.5+16.6aA  502+13.1aA  184+3.6aA 155+5.0bB 112+1.9aA
IR 613+10.1 aA 564+ 11.8aA  455+12.1aA 10.9 +3.1bB 20.4+4.6 aA 13.6+4.7 aA
Fhi%E 56.4+11.9 aA 53.8+12.1aA  46.0 £ 10.3aA 7.9+2.5cC 25.7+8.0aA 149 £5.8aA
2L et e 64.7+15.0 aA 63.0+143aA  481+113aA  149+46aA 162+5.9aB 11.8+2.02A
KR 55.7+13.8aA 53.7+14.0aA  43.9+12.1aA 9.8 +2.4bB 17.1£4.8 aA 122+3.4aA
gt 53.9+11.4 aA 51.9+11.4 aA 443+10.4 aA 7.6£1.7 ¢C 223463 aA 13.243.8 aA

e R X IR RS NG P EERORTE p<0.05 KPR ZERRE, FFIAFR KNS FREORTE p<0.01 K FZER B
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AEYIRIFECR I AR, R IR R R I kR AT
FUIRIRAE ] IF HA I RARR A AR B 3350
PRI BT A FIRE M 22 5 1, i IR R AR AL
{10 2 5 S o A 8 o S50 1 5 A A B0 1 1
JITIE s, B A BOR R T2 5 B S R B
Fo
2.2 FTREMEMRRZSIRIR DI LB

MR - Sl A D MBI IR AR AL, 52 138K
e RSNy 2, BT AR SR A
R ZE AP AE B R B T SRR A 1 DL A K
WRVE, (AN BERAL 385 1A BEIR B0, AR
Tl EU AR B LE 5 BB PR AR A R T W 4B s T I A28
REARAL S IR R AR I AR R

MR 2 Bl £ 3 DRAEXA, HATAMERE—

IR AR LR, IR S5 EE L (B/F)
Jo A He AN LR B EL Al (B/A) B FELHR FE 0
T BRAG, 177 598 v L AU 40 R 5 DR AR 48 T ) BEAE
(Ae/An) 7EHGIN. DUEHERIPR 38 B/F. B/A A
Ae/An FUAELAE R PRAN 1338 o i 4 R 5 15 TR I S S 4
febr, M 2 Al45: 45 B/F 5 B/A Ao 5/ T 582
F1 668, 5L Ae/An LLAE KT 2.6, WITHZYT I X 38 A
VI LA Rw ek ks [FIAE, % B/F 5 B/A
ELAE 20 50/ T- 442 Fi1 661, B Ae/An EbfH KT 2.73,
Dot 5t o7 DR A T R LS A R 1 e B
4+ B/F 5 B/A WA ll/NT 389 HI 533, 5 Ae/An L
KT 3.22, JUTIEE 7 2 VU XA A PR 1 3547
ERWMERE . Bk, fEFAT SR HE T,
AL B/F. B/A Jo Ae/An EUABAE M VA0 Plok + 398 i
A RETR 0 B 2 I T K 2 B R b

F2 AREREHIRSRIE LR EY LR LLED R

Table 2 Carnation rhizosphere microbial taxon ratios under three states

FEX HIBRIRES B/F Lbf B/A LuAfE Ae/An HEAl F:A:B Ll
il ek 582 668 2.60 1:087:582
Mk 354 568 4.47 1:0.62: 354
g 264 449 6.03 1:0.59 : 264
£T ek 442 611 2.73 1:0.72: 442
Mk 276 414 4.17 1:0.67 :276
izt 209 361 5.84 1:0.58:209
L ek 389 533 3.22 1:0.73 389
Mk 314 442 4.46 1:0.71:314
gt 233 392 5.81 1:0.59 : 234

i BRI (Bacteria) #(, F &X/RELIE (Fungi) %, A KIRJAZH (Actinomyces) %, An FIRIRAENEANTE (Anaerobes) %, Ae &R

WA PEANTH (Aerobes) #o

CO A PTREAR A FRE— 1 R — A SR AR A i B
L AR SN T 5 B A RS S 1) 1 PRI
T 1 48 L RT R T VT 1) A A ) B R A s 5 11 o o
B, SRS R EE (B/F) K3g1E S
TR B LLAE (B/AD Bl 5 RERR 9 55 1A N EE I B AT, 1
U S RN R S IR A E AN B I LA (Ae/An) B
FHFEAR N E S niE s

(2) FFAPTAN 0 5 0 R A SRR, MU
TR R I AT OISR, I SRR 1
TSR L) BT S D SR Iped, BRI vl LU A A
WD STRE R) 1) LUARL R VT 7 A 7 oA - 38 i A R 100
JREFRSE .

3D AEF AT ARFFHLIX, s T

B/F 5 B/A WAH/N THEFEEUE, 5% Ae/An LULER T
FREAE, 0TIV AZ DX AT Ay e S A A R i 1 1
Bl s ANIR] DI DR - 3810 0y S BRI DR 35 22 e R s i
PrAS I LU E S HAE AN . I, B AR XA A
VIRRPr 1381 B/F. B/A J& Ae/An LLEZEL, WIfE
VRO A A T it R 1 - R A R 0 s B v DA
RS 4ebr, W AT AW HIEED B R
RftIE .
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Dynamic Analysis of Carnation Rhizosphere Microbial Taxa

Under Three States in Facility Cultivation

SUN Shi-zhong', GUAN Hui-lin', ZHANG Yun-feng?, HONG Li-fang’, GUO Yun-zhou’, YOU Chun-mei'

(1 College of Energy and Environment Science, Yunnan Normal University, Kunming 650092, China;

2 College of Life Science, Yunnan Normal University, Kunming 650092, China;

3 Institute of Agricultural Resources and Environment, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract:

Carnation rhizosphere microbial taxa and their ratios were conducted under the healthy, incident and dead states from facility

cultivation base. The results showed that from healthy to incident and to dead states the total bacteria decreased while the total fungi and the total

actinomycetes increased; The ratio of bactieria and fungi (B/F), ratio of bacteria and actiomycetes (B/A) and ratio of aerobes and anaerobes

(Ae/An ) could be used as the health index for carnation cultivation, disease prevention and control prediction; If rhizosphere B/F and B/A were

lower than, or Ae/An higher than those of healthy carnation, the risk of wilt disease would occur to carnation.

Key words:

Carnation, Healthy states of plant, Soil microbes, Taxa ratio



