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Abstract: [Objective)] This research studied the microbial ecology mechanism of Fusarium wilt infec-
ted and healthy cucumber by exploring soil nutrition and the variation of soil microorganisms in different
types of plants and rooting zones. [Method) Normal method was used to measure the content of soil nutri-
tion, the amount of bacteria,actionmycete,fungi and the ratio of B/F,A/F,B/A in the rhizosphere,surface
and external soil by dilution,and semar technique was used to do the molecular biology identification of the
dominant microbes and to study the microbial ecology mechanism of Fusarium wilt infected and healthy
cucumber in root zone of continuous cropping soil. [Result)] (D The content of available P and K in rhizo-
sphere of infected cucumber plants decreased by 16. 3% ,16. 8% compared with the healthy cucumber.
There was no significant difference between healthy and infected cucumber on the value of available N, or-
ganic matter,soluble salt and pH. It indicated that the content of available P and K had relationship with

incident of cucumber fusarium wilt. @ The number of bacteria decreased and the number of fungi increased.
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The number of bacteria decreased by 16. 9% while fungi increased by 56. 1% ,compared with healthy cu-

cumber plants, of which Fusarium solani and Cladosporium oxysporum increased by 366. 15% and
2 201.85% in infected cucumber plants. The B/F,A/F value of the healthy cucumber decreased by 46. 8%,

36.8% compared with the infected. @ The microorgnism quantities in root surface increased for the ulcre-

ation of cucumber root in infected cucumber plants, the number of bacteria, fungi and actinomycetes were

57. 3 times,8. 9 times and 3. 7 times respectively as many as the number of healthy cucumber plants. [Con-

clusion)] The main reason causing the Fusarium wilt of cucumber is the abnormal microflora of the soil in

the root zone and surface.
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Table 1 Biological characteristics between infected and healthy cucumber plants

GBS HH R St 5 A/ (g BT FEKE/m WAEFR/ (g« B D 93 1V 56 4
Type Number Biomass Length of main vine Root weight Grade
1 245. 00 7.20 20.08 1
2 350. 00 7.76 6.59 3
i bk 3 260. 00 6. 40 6.69 4
Infected plant
4 275.00 5. 60 12.78 2
X+S 282.50+46. 64 6.744+0. 94 11.54+6. 39 -
1 555. 00 9. 56 16. 27 0
2 510. 00 7. 80 18. 46 0
ﬁ% 1~ I~
Healthy plant 3 560. 00 7.32 15. 87 0
4 500. 00 7.12 13. 46
X+S 531.25+30. 65 7.95+1.11 16.02=£2.05 —
A/ Y —46.8 —15.2 —28.0

2.2 EINFEHER.EHRRX THWELMER
B3R 2 AT LLAE TR 3 AER HOBIRE N,
BTG PR | R AR X 4 B2 AR AR i w] s R 4y B i
A3k 0. 40, 0. 39,0. 38 g/kg. 3 pH 45K
8.01,8.07,8. 03, - HEA LT & = 4 7 A 21. 01,
20.01,19. 50 g/kg, itk SRR X - [k 3 Wi4g
PRZ I JCH 8 22 5, H 54+ 22 5/, BUR
B AERRAR X 1 Rk N & 509k 78, 38,77, 55
mg/kg, “H TG W2 5 (HH N & 55 5B AR S
+(67.40 mg/keg) 25 T 16.3%,15. 1% ., {HETE
BRI, BT AR R AR X £ sk P Rl 3k K
SHESWE, HHEM P & &S5k 132. 28,

158. 13 mg/ ke, i bR B BRFEAR 16, 3005 HoHi A K
FEITON O 480. 45,577, 13 mg/ ke, Ji bR B A R [
% 16. 826 HL 8T8 BR AR X 1 i %0 P K &
AR 3R 28, 7%0.60. 8%, LI &R %
A A e M R AR P R s sk KB X v 2 A 22
Je A — AR L R i R 0 I X R R BT B
YA gt L AHZ IS A 15 T 30— PP FEIE S .
2.3 ENfEH.BHRRRIMBRIOBEIRR
Tl A W DX 2R T i A TR L TR B R TR Y R
Hdl. B/FIA/F K B/A 735 R8T 5 HH
BRSO LA S R E AR L E . B/F S
A/F /bR 2R P B R BGR @ 2 i
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Table 2 Soil nutrition and chemical properties between healthy and infected cucumber plant
P Wb 2 L K/i AL Pi AL N/,/ ﬁmbﬁ;/ W‘Jﬁﬁ}j’i
Soil sample Number ( mg - kg™ 1) (mg . kg™ 1) (mg . kg™ 1) (g "kg D) pH /ﬂ(g s kg™
Available K Available P Available N Organic matter Soluble salt
1 448. 20 115. 40 59. 60 16. 28 8.01 0. 38
TR HL X+ 2 512.70 143. 50 86. 90 22.65 7.97 0.42
Soil of 3 522. 60 128. 40 96. 00 21.17 8.01 0. 40
infected plant 1 138. 30 141. 80 71. 00 23.92 8.04 0.39
X=+S 480. 45+43. 33 132.28413.12 78.38+16.23 21.01+£3.34 8.01+£0.03 0.40+0. 02
1 433. 40 135.70 42. 30 21.12 8. 14 0. 36
TR X 1 2 661. 40 165. 60 99.70 22.19 7.99 0.41
Soil of 3 577.10 161. 60 68. 50 17.14 8.12 0. 40
healthy plant 4 636. 60 169. 60 99. 70 19.58 8.03 0.39
X=£S 577.134+102.14 158.13+15.30 77.55+27.72 20.014+2.19 8.07+0.07 0.3940.02
H4h + External soil 359.0 122. 90 67. 40 19.50 8.03 0.38
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Ik 46. 820, AR A + AR 34. 2005 A/F A 5 51 K
120,190 B 116, 9 BR AR X 4 4 fd AR B AIK 36. 8%, 0
AN £ B AR B/A 5300 42. 0,49, 6 K&
65. 8, i AR AR X 4 5 bR BRI 15. 306, B AR Ah £ %
ik 36. 2%, Hy 0L AT AT, 5 4@ AR A EE BTN AR AR X
- e A B R R R LR BCER S n, B/FVA/F K
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Table 3 Quantities of soil microorganisms between infected and healthy cucumber plants CFU/g
+ RIS Soil type A (X 10%) Bacterium FLH (X10%) Fungus  JZ & (X10") Actionmycete
bk Infected plant 16.68+6. 82 33.21%8. 36 39.73£9.11
I?h%ojiphere soil f@#f Healthy plant 20.0843.74 21.28410. 34 40, 4644.76
A% —16.9 56. 1 —1.8
itk Infected plant 1 886.304200. 03 136.80414.73 189. 06+32. 06
;Eo?ii%urfﬂce soil f@#k Healthy plant 32.94411.43 15.44+4.73 50.994+1. 54
A% 5626.5 786. 0 270. 8
KAk £ External soil 27.16+1. 89 35.62+1.78 41.26+6. 06
T4 HERFRBHRRRLIMRELPMED 3 KA EMK LG
Table 4 Ratio of the three major groups between infected and healthy cucumber plants
+ M Soil type B/F A/F B/A
Wbk Infected plant 5020 120 42.0
HRLIX 4
Rhizosphere soil fa@ Bk Healthy plant 9 440 190 49.6
A% —46.8 —36.8 —15.3
Witk Infected plant 137 890 138 997.8
W&+ '
Root surface soil fd#k Healthy plant 21 340 330 64.6
A% 546. 0 —58.2 1444.6
R4+ External soil 7 630 116 65.8
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Table 5 Predominate microbial population between infected and healthy cucumber plants in different rooting zones

-3 R X + Rhizosphere soil Ko+
Ak Predominate s bk fa bk AY External soil
Type microbial Infected plant Healthy plant !
population N/(CFU-g) R N/(CFU-g ) R N/(CFU-g") R
e )ijfgﬂgquﬂﬂ[%l 18.19X10° 10.91 35.96X10° 17.91 —49. 42 567.02X10° 9.85
2 A P. fluorescens
Bacterium = A A T B B
e e LI 24.26X10°  13.45 0. 00 0. 00 — 17.81X10°  0.31
P. chlororaphis
ﬁuﬁ%nm 3.03X10? 9.12 0.65X10? 3.05 366. 15 5.75X10?% 16. 14
F. solani
B Py
Hoi {“m}ﬁm 2.43X10° 7.32 0.98X10? 4.61 147.96 10. 07 X102 28. 27
Fungus Chaetomium
k?@*ﬁ]@m 12.43 X102 37.43 0.54 X102 2.54 2 201. 85 16.90X102 47.45
C. oxysporum
% e
L 6.06X10°  1.53 0. 00 - — 2.97X10%  0.72
S. viridochromogenes
N . gﬁ@%ﬁﬁ ) 36.39X10° 9.16 35.96X10° 8. 89 1.20 17.81X10° 4.32
il 2% T S. polychromogenes
Actinomycet by g . .
chmomyeete jJ‘[H‘h ;mﬁ%ﬁli‘ 18.19X10° 4.58 29.97X10° 7.41 —39. 31 23.75X10° 5.75
S. gardneri
2 e
% L 7 39.42X10°  9.92  35.96X10°  8.89 9. 62 26.69X10°  7.19
S. ciscaucasicu
3 R + Root surface soil
ik Predominate W5 bk il ke A%
Type microbial Infected plant Healthy plant e
population N/(CFU - g 1) R N/(CFU » g 1) R
el :l =
» P AL A 2 761. 50X 10° 14. 64 72. 84X 10° 22.11 3 691,19
i P. fluorescens
Bacterium 4 5} ) . .
weren S AL 42. 48X 10° 0.23 7.61X10° 2.31 158. 21
P. chlororaphis
EToy o
75 71 9. 77X 10? 7.14 2. 08X 10? 13.47 369. 71
F. solani
JU j?“m}ﬁl%‘ 5.95X102% 4,35 1.46 X102 9.46 307.53
Fungus Chaetomium
1 Nz ,
PRALEAL R 22.73X10° 16. 62 2.08X10? 13.47 992.79
C. oxysporum
4 S
i@#@%&ﬁ[ﬂ 33.99X10° 1. 80 13.05X103 2.56 160. 46
S. viridochromogenes
&7 0 BT B o , 5 .
ok S. polychromogenes 25.49X10 1.35 9.78X10 1.92 160. 63
Actino t TEAR 51 25 1 3
crmomyeete iR B 7% 38. 24X 10° 2.02 16. 31X 10° 3. 20 134. 46
S. gardneri
e o
I LB 67.98X10° 3. 60 19.57X10° 3.84 247. 37

S. ciscaucasicu

MR X 4 AR 3R i 70 5 Y 2 BRI 344

T 53 3 M 9¢ R B 1 ( Pseudomonas fluorescens)
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FER 5 R B # ( Pseudomonas chlororaphis) ;3 B
Bt 3 B 20 900 Sk s Bk ) B (Fusarium solani) . %6
72 )8 B (Chaetomium) N AL 1 5 (Clados porium
oxysporum) ;4 BRALH L T 53 5 A % 0 7= 8 B
Wi (Streptomyces viridochromogenes) | % 7= {0 4% &
B (S. polychromogenes) , N 5 BF 4% & # (S. gard-
neri) M E MR I H (S. ciscaucasicu) ,

2.4.1 MR E K S ATLIFE . BN b bk
MDA rp (0 O S A o B i A B 25 . A IR
FR EREAR X A S B (P, fluorescens) [
B sl 18, 19X 10°,35. 96 X 10° CFU/g, J# tk
AR IR AR T 49. 4200 AU AR AL 11 3. 206 5 0
WX e s R BB (P, chlororaphis) B 51 M
24.26X10° CFU/g. f@ gk th AR MY, AR S 42
T36.2% . PECAR AT (P. fluorescens) h F JEAE
A AT AR R AR DX T R ] 2 T PR T RE
gtk A B R EEZ—,

FTLC S R A AR A L o AR R
FERMWEEREGEN. RS iJLE L, B8R
o R AR DX v DG A TR R R B . BT B
MR X A H 5 9 B ] B (F. solani) , & 52 J& B (Chaeto-
mium) . R il K W (C. oxysporum) B F &
O3 BB R SR = T 366. 150,147, 96%,2 201. 852,
P SHG T 2R AR X o it R 5 A R B 8 2 B
KiZEie & AR E RN Z —

MRS b w] LA BT B LA FRAR X £ i
DEH T 2 TH B AN ) 7 B T ik 5 48 R AR X
d, Z 7055 5 (S, polychromogenes) . & & 1
HEEE TR (S. ciscaucasicu) B 22 B A KB AR 4b
A7 B S R s 4R 0 7 A5 B R (S, viridochromo-
genes) TEARPRAR X 4= v A &Gz o H 32 T 78 0 R AR IX.
o B 29 AR AR A 2 A e AR AR DX A

AR5 5 B (S. gardneri) BAR R AR X+ AR 4p + 43
B> 39.31%,23.4% .,

2.4.2 MAEE NFES ATLIE W 7E TR BRAR %
e D A A T R DR B, G b G A T
(P. fluorescens) Wi MR F + A9 37. 9 1%
AhE 4.9 55 AR BB B (P. chlororaphis) )
Bom AR R A9 5.6 5 MR 2.4 fi5, F
BTAR R b 5 R AR 2% 7% 2 T B0 KR 1
H A EERE (Chaetomium) . i % %t J1 B (F. sola-
ni) MR B A E (C. oxysporum) )R 53 5 K fit
PRAY 4. 1,4.7,10. 9 45, MRS+ 09 0.6,1.7, 1.3
5o HI AT AR R Hh o et R Y O R R Y
Jnoe BRA 2w K AR E RN Z — .

MFE 5 W] LA HY . BT BRAR 3R i il
TS L R s 8 7 8 BE TR (S, wirido-
chromogenes) . % 7= {8, 55 % W (S. polychromoge-
nes) NS AR 4% %5 W (S. gardneri) J & 02 1 5% %
B (S. ciscaucasicu) W B & 7 B HEEHEB R LD
2.6,2.6,2.3,3. 5, 70 RSN B9 110 4,104,
1.6,2.5 . X845 5E fL #2180 1 34 i al fig
5 HTCRE ZE MR AR R B A G
2.5 BEMRETEFABAR ERNHLENE

7 i3

BOTAR X L AR L 4 b AR W 5 0% 5t T
B A AR T ORT Al 22 6 55 A% e B 0 R AR S AR K,
M 6 AT LAE 1 B AR X - FAR & - rh o 515
N 2 BRAC S A0 T X BT A I 2 JE R PUPE 5 3
NI AR TE ) AR DO NTTE o s A MUk o /IR (2
FHBH R 54 $RACH L TE Y, 277 (055 55 18 0 B A7
JE AU AP B 9~20 mm, A
R
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Table 6 Diameter of inhibitory zones of dominant bacteria,fungi and actinomycetes to six test pathogenetic fungi mm
- _ . TR 955 9 T
- o SMHIE AW kmk AdlE e MERRIEE
comtt K B i () {23 I
Type microbial C . . F.oxysporum
. F.oxysporum F.equiseti V.dahliae F.oxysporum R.solani ; .
population f. sp. niveum
Pl WNNRBME P. fluorescens 0 0 0 0 0 0
Bacterium LA RSN P. chlororaphis 0 0 0 0 0 0
) Hhk Sk JI i F. solani 0 0 26 0 0 0
HA s .
E£57%¢ )8 W Chaetomium 0 0 0 0 0 0
Fungus
RAAHLE C. oxysporum 0 0 0 0 0 0
L0 RS S. viridochromogenes 0 10 0 0 0 0
W2 Z PO EEE S, polychromogenes 9 15 20 12 16 11
Actinomycete INFEIREE 8T S, gardneri 0 0 0 0 0 0
BN RINEBERE S. ciscaucasicu 0 0 0 0 0 0
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3 i e

A B A 1 B PR IR AR IR S
FNFR G- 5 8 L 22 B 9 i ol A 00 K0 DR e 3
A 4 O YRR T B IR A AR RS
S ETNT 37 N

ABEFEAT B Y T 251 R O B AR AR X 4
B PR KOS U A T R AR DX AR
A 2 TR i B BT T R AT BE X A A B TR 220 &
TR — B RBOR . QbR AR DX 1 20 T AR A
PR ORI B2 T I HG b AR AR X b B AT (R AR AR T Y
DGR B (P, fluorescens) B0 & 8 @ ¥k T [
49. 4 %0 BLITAT 45 A0 1 R0 R0 B2 R B R bR A K
ARBLB VIR . A WEFE K I, e B TR X 4 o i1y
L T B0 DR R R A HG v I A TR N i e T TR
(F. solani) AR 5 (C. oxysporum) ¥ g 53 5
N 366.2%,2 201. 9%, RISk 2 P IR L B AR AR B 1
Herby Ko OB 2 BN 29 & Bl B
PE2 L O MR AR R vl (1 400 TR L L TR R R T B
AR R AR 3R A I B 3 3 AR AR G I A S B
JEAEMEMAEY KRB B MWEE R, i TR %R
T AR W SR OC R B D R AR B 5 4
Xof T4 s BOTCRG 22 95 & AR 1 B AR S HL R B AT B S
X

ABIF 5T 25 5 2 B 40 TR L T R N HE He e AR
FR R L RIAR X 4 AR A B R 3 W 2 A 3 Y 1L
YR V& A2 Ak 32 2k AR A AR R AN AR DR A BRIV 3% AR s
B (B A W A8 52 T 07 TR TE AR 0 AR X R AR 36
Fo WARWFFRARIE T LLA 7R SRR X+ AR R
A AR A Bl A W v R BT A 25 3 i T 2 A Bl U0
W (F. oxysporum) S Al 5 Fpegr WAE Y 4% 9 F 9%
Ji L T A PO 0 R RRAR D X 2 AR L A AR
LT A )T RS R R AUAT 2 (8 6E R T (S
polychromogenes)1 ¥, RIAR X 4= AR 2 4 o ikt = X
o I L T 43 0 10 e TR 3t T R O BT A
P ity 2 9 45 AR T 09 3 B T L A SR 22—

JEA V254 OO AR BN A P X R
HEAT T WRGE T A A AT 7 SR A AR A R
F B IX A+ 5 R T A Y I 2 AR R AR AR AR
M A ) T 7 £ A 2 o i SR B B R A )2 g R
WX 4, k= R PR, B, g /R A
RE T b Sz WA ) AR IX 3 Gl B B v i A o i i
o 28 %) T S R0 5 DRI X D48 7R B T A 22 0 Ak 5 g
PRAR R A B R Gy 22 55, Rt T ik R B v I

Fili 28905 e A2 B Bl AR S HILA o AT DA i R 4 B o3
Br 5 vk ERAR X 4 5 AR 20 AT 05T A B T
NSRS A ) BOU 53 A v e BRAE AR T 5 R
EBMRER.
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