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Abstract: Eggplant verticillum wilt is one of soil-borme diseases caused by Verticillum dahliae With the development of
protected and specialized vegetable production. How to control the occurrence of soil-borne plant diseases by using of the
principle of allelopathy is now the focus. According to researches, plant resistances to soil-bomn diseases related closely to
the microbial population in rhizosphere. The composition and population of microorganism in rhizosphere had the effects on
avoiding the infection of pathogen. Fructus cnidii and Radix Sophorae Flavescentis were screened out of 54 plant extracts
with their resistance to Verticillum dahliae activity. The fruit of Fructus cnidii and the root of Radix Sophorae Flavescentis
were used as plant materials in this research.

The results showed that extract of Fructus cnidii had inhibitory effects on mycelia growth of Verticillum dahliae in vitro,
and the higher the concentration, the greater the inhibitory effects. Treatment with concentration 20 g/L showed desired
inhibitory effects and the inhibitory rate hit 79. 33% after 8 days treated. Extracts of Radix Sophorae Flavescentis had
positive, but less efficient effects on mycelia growth of Verticillum dahliae 8 days later the inhibitory rate with concentration
20 g/L reached 68.46% . The growth parameters of potted eggplant such as plant height, stem diameter, fresh weight above
ground and fresh root weight increased significantly after treated with powder of Fructus cnidii and Radix Sophorae
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Flavescentis. C. monniere and S. flavescens treatments, influenced the population and composition of microorganisms in the
rhizosphere. The quantity of fungi in CK was higher than that in Fructus cnidii and Radix Sophorae Flavescentis, which
reached 46.52 x 10°/g at flowering and gradually decreased at fruit stage. As for the bacterium, the highest and the lowest
quantity appeared in CK and Radix Sophorae Flavescentis at flowering stage. The bacterium quantity in Fructus cnidii
treatment hit 41.76 x 10°/g at flowering stage. The quantity of actinomyces increased after treatments and reached 39. 38 x
10"/g at flowering stage. Less quantity of actinomyces was found in Cnidium monnieri than that in Radix Sophora
Flavescens. It seems that allelopathic substances released by C. monnirei and S. flavescens were suppressive to Verticillium

dahliae.

Key Words: Cnidium monnieri ;Sophora flavescens ; verticillium wilt; Rhizospheric microbe

T EERE B KIEEE (Verticillium dahlice Kleb) F1 28 3815 ( Verticillium albo Atrum) 3|2 i —F
TR E, —RIMTFESPEENREZ —. BETIALAMRGEREN AR, TR, JRE
KA B E, AR EHRERMBFRE" . EERMBIERABI ATBIRRHE, TEY 5K
JE S Wy 22 R A Ak R VR FEB S RIRIAR 2 , A g 1) P SRR DR B3 R S 0 & 2k IE RO B i R %
EuEFIBSERAETR T EER TR ADBY ERFRRENRR, U NRENRESRAS WY R
X, TR RSP AR SR EN R ER —ERHEXHE . ZEEEHET HTHELZDMHES
RT3 R RS H TR IR RS R .

AT HIREYA = REH , AP RAT AR HERE R 1R E , + F RV YRR TE IS
P RN EEAE FEANFMERE, TAROBIER JUMIRE . R WRh R e i 24Xt
RERRIA — R, RSN 54 FRMEYRBYITAT T EERH MRS, 5 R &
B R T ( Cnidium monnieri) \ %2 (Sophora flavescens ) SAH YRR AA RBAMBERB " . WIKFREH
FHERBEYRRE R TP IFEEEENEE R RS BAREE JUESER W2 RAERHEYE S
HIR, HEH 2 A YRR B SY, RAMERRSEER, L _FAaRE LM, ®RIREE, THA
B K, R AT BA RPN AR, BEARBE TR T S2 X T JERNMmHER
B ER T A Y B F A K KT BN , AT A LU AL R oAl F B R AR W BiG SR — 4R
ARGER
1 HEE5FZE
1.1 &4

B b R T Z 4Rl (Solanum melongena L. ) F W) TR , i 7 B Z R ( Verticilllium albo-
atrum ) 15 SR FGFE M (Koch's postulate ) BE4T 73 B 4 5E o
1.2 #peHbE

R BUB R E IR T RESESHHEREER 1:2 MAZREAK, FFmA LS ERE - LSRR
A, F 25 C T RSB 15d, 1A 80% ZBE(1:5) #E75 1&EY 30min ,4000r- min ™' B.L> 20min , B
BRB GRS, 50% ZBe 2, IR (RBZEAR SHY RS SMY TE g-ml ™) , F 4C UM EH.
BB I B K B AR 5 B (20,105 1mg - ml ™' ) $EATBE 224 K I 5E

AT BRI A BOPHRIESR 10d B ZEREE LB (6mm HAZR) 2 F AT E K B 3 77 5
PSA iR 14d, BURBES it ik, B0, FEEFB, ATE KR BRFRERZA N 1 x10°4~ml ™' ik
Bk E A
1.3 HHEit

(1)2006 42 A 1 HEW R EM BRI B 4 A 15 Haw . FEEROMBRHRE Ex B aA

=3:2:1, B, 200644 A 23 HAiFH A EERER T SRR REES 1 FH, HEE N 1.2.4.8
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mg-ml ' M EAFME Y IRB AL ELE , Gk 25ml, 34N 4 3K, BIRIAIFE 3d, LABE R RBUK 3t . AIRZE P
HBURMRIT 4G, SR 7 KIRE 1 WORTE , TR AR R R

Q) BERWNBEEIME 0 R ToR; 1 & 2REAERHR DT /42 R 2R\EUBERTH A G 1/
4 ~2/4;3 FAKRENERH & 2/4 ~3/4;4 . 2R EHEBT A3 3/4 Ll EZ2MEB I,

Q)RR B FERLSMRESBEALN 6 x 10 m’ MIER F (4 3kg) , IS MARKF
SESHIBEE 248, BRITOKE , AREHE O, B 15d, )5 A8 T, ST 14 tk, M4 EM 1
B, BEDLHES ), LEE AR T7 A 8 HEM, TEMw(7 520 BH) HI7EH(8 A 10 H) . #12RH1(8
H 25 B)3 WHEGFHATR IR YT RE , R e prm 2R 0 B e S TE RARSE TE,

1.4 45t

(1) RAEKERENERBYX BEREELERKOEN  HYREY lol(g-ml ™) AR 49ml B
RIS 40CH KR 2T REWS R TR, A EER 4 K, LA4l PDA #7203 M (CK) .
RBELEANT , oAl EEA N 6mm 4T EEZRE WL B 24 C TR, 5 ERHFRXE
MEBEEER, HITEMEE,

Q)REREYNE SohRIRREE, FZHA2BRA, BRRBERALNEZRTE W TRR, &
AMAEELRL 3 ARAR, AR 90ml TLHE/K B =FirD , IR Gd LARY 30 min, BUH AR I 10ml JRE 7K Mk 3
W, WK I B = AR PUK IS BRI GE B EUR PR DR . M EE AE IR E 2 IR AS T KR
EFAEEARSEFENMERRRK | SHEFEHTHRELE, SRS LENE 3 MREY , SMEY &0
B4M(4RER) ,REHME, MBESEEHRA 2SCEMPIES, BREBNEEZE KGR, KT

)M T REERAMTENE TS0 ml BN T RBFR, MARRKILAMT TR HE ml TR
BEBTREIEER, BRETHHE ¢ THHREHEDNEE,

1.5 A% A DPS Bfp AL B T2 7 B &M
2 £R
2.1 WERTAESREYIT EEREER

AABTE B ARASAF T IR T IREUCT R BN W 22 R 1, ELREE R B3 i sl R R RE = 38 i, 7658
5 REFRERFIREEN 1 g- L7 BB R 27. 59% , ¥k BEh 20 gL Y4B 20 41. 38% , 7E56 8 RAS7E 20
gL VR FANE A 79.33% , SHEWRER T T 2R BEHWAKT, RABRBNMERR, HSRIYE
5 8 REHKIE 20g-L T F N 68.46% . MR FHESE—EWE T, M FRERHLERKRENE
BRI (3R 1) , X 3B — & ROIR I &8 R B ALY R, REB R B4R 1K

F1 BEFRESREONETFREEFRAELERKBRN
Table 1 Effect of Cnidiumn monnieri and Sophora flavescens extracts on mycelium growth of verticillum wilt

By Species W Concfntration #IE 2R Inhibition rate( % )
(g'L7h) 5d 6d 7d 8d
R T 1 27.59+1.09a 29.41 £1.02a 43.68 +2.06ab 54.72 +1.36ab
Fructus Cnidii 5 31.03 +1.21ab 41.18 £1.69b 51.58 +2.41ab 60.73 +2.15h
10 34.48 +1.33ab 38.24 £1.37b 56.84 +1.94b 62.89+2.07h
20 41.38 +1.64b 47.06 £1.92b 64.74 £2.41c 79.33+1.81¢
5 1 24.14+1.32a 26.47 £1.25a 35.79 +2.06a 42.76 £1.36a
Radix Sophorae 5 31.03 +1.52ab 32.35 +1.06ab 46.32 +1.85ab 53.19+2.11ab
Flavescentis 10 31.03 +1.21ab 35.29 +1.23ab 51.58 +2.19ab 59.32 +1.29ab
20 34.48 +1.30ab 41.18 £1.51b 59.47 +1.57he 68.46 1. 60bc

BWEEMARIK NEFZBSNERERIE 1% ,5% BFEK¥; TR The differences of the values followed by different letters in column are

significant at 1% ,5% ; the same below

hitp : //www. ecologica. cn



10 41 ML & DRI T RS XA T R R R AR bR e AR 5197

2.2 TIEESIEIR TR SRR T H R PG A

B2 2 WAL X R R R E R T AL B, AR E S S R T B HURRCR L CK 3
28.12% .29.74% , X 18 b CK FEAIK 14. 86% \15.60% , FEALFRA ] IEKFi TR 2R B0 2
FOIURBR KK BER T > %S, BRREIRERETARMKT CK, 35 A 25 B, RERERE
73.68% , MR B AL BEATMR A FAHN 10.99% ~30.43% ,RIH —EviitE. FEERPW R, T
RIRBAR BT Rt R A AR, R B BE VR TR BRI T R B a3, RN R R RH BAEIR T, R RN
10.99% , KR RHES (WKIE2 g-L7") , RIFEN 13.04% . SRBIALTE FTA SORBRA F MM R R,

g2 BRATFRESRNDXNEFEKEEFOMHZR
Table 2 Control effects of Cnidium monnieri and Sophora flavescens extracts on eggplangt resistance to Verticillium wilt

PyFh WE (g L) K IRZR Incidence of disease( % ) RIETE B Index of disease( % )

Species  Concentration 05-04 05-18 05-25 05-04 05-18 05-25
¥EERF 1 4.55+0.12b 18.54 £0.34b 25.72 £0.39b 1.19 £0.13ab 6.33+0.18b 7.82 +£0.28b
FC 2 2.95+0.17ab 13.94 £0.29b 17.49 £0.32ab  1.09 £0.11ab 3.46 £0.17ab 5.63 £0.31ab

4 0+0a 4.85+0.18a 10.99 +0.33a 0+x0a 1.39£0.18a 2.57+£0.22a
8 2.15+0.11ab 9.30+0.21ab  13.64 £0.29a 0.89 £0.1ab 2.17x0.11a 3.46 +0.16a
=5 1 4.65+0.15b 17.39+0.37 21.74 £0.44b 1.59+£0.17b 5.43+0.28b 6.52+£0.11ab

RSF 2 0+0a 8.70 £0.28ab  13.04 £0.34a 0+x0a 2.17£0.22a 3.26 +0.15a

4 3.55+0.24ab 13.04 £0.32b 16.39 £0.32a 1.09 £0.12ab 3.35x0.21ab 4.73+£0.19a
8 6.55+0.19b 18.39 +0.31b 29.76 £0.49b 2.19+0.14b 5.63+£0.33b 9.77 £0.21b

CK 21.05 £0.24¢ 63.16 +0.36¢ 73.68 £0.44¢ 6.58 £0.34c¢ 27.63 +£0.39¢ 38.16 £0.41¢

2.3 IREIIEKR TR S TR B YRR KR RS I R

HiZ 3 WL, BB R AR K i TR Y B REZ AR, MR E R L  BEANRYE,
WRER VBRI TERERBEYT , AR E RS, HRERAE , REANED, R R T H S48
B, SMBAERERE LERAR, MES, RO EEHE Y 46.52 x 107 BRI R P HEEBE T %,
SHEEEE > W5 >R T . MBI EERE , LR R ToR e, KR T4 87
VIS BB Y 41.76 x 10%g ™', KPS ABMET M, ACBE MR B SR B I, ZE3IE 3
REBERT AN, HPE2 A ERARE BRI RIE 39.38 x 107 g7 ME PR F AR A AR T H R
KT ESAH,

£3 BEFRESXNETFREREDHERMES NN
Table 3 Effect of Cnidium monnieri and Sophora flavescens on microbial population in rhizosphere of eggplant

EE Fungi( x10°-g™ 1) 403 Bacterium( x 10%-g~1) TR B Actinomyces( x 107 -g71)

Yk EREAH AR IR S FEMEFIH AR IES:] FEEAH AR IR S
Species Trans First First Trans First First Trans First First

planting flower fruit set planting flower fruit set planting flower fruit set
KT FC 10.29 31.36 25.33 6.33 41.76 26.65 8.19 36.66 27.99
2 RSF 11.77 36.29 27.65 7.82 47.89 29.33 8.5 39.38 26.36

e

BRT + 55 10.76 33.29 27.31 7.09 45.26 28.97 8.3 32.25 25.34
FC + RSF
»TH CK 15.26 46.52 31.77 11.25 56.33 41.26 8.1 31.05 26.31

2.4 BIEEIMIEKTAESNHIT AR R T B

AT  BAESHARCEE AT 00 b 8 E REE RS TR, K ES L8507
BREA 31. 37cm, SXFHE(29. 0lem) X3 T 2 F BERIKF. YR THESRAMWANT, M TR &5
ERERER TR, BETESLHE, E2 5RE (KT + 52 B TS B8 FEHRT 29g, Txd
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RN 24. 863g, Sl TAEMR B b T EE BB EHHE— B,

F4 RETFHESINAEFEREEHLM
Table 4 Effect of Cnidiumn monnieri and Sophora flavescens on growth of eggplant

BE e H ErE W ETE REHE RTE

I B Item Height Stem Fresh weight of Dryweight of Fresh weight of Dry weight of
(em) (em) ground(g) ground(g) root(g) root(g)
KT FC 24.87 +1.54a 0.507 £0.211a 24.685 +0.964a 1.98 £0.12ab 4.8510.87a 0.84 +£0.11ab
2 RSF 31.37 +£2.44b 0.534 £0.180b 29.496 +1.104b 2.71 £0.24b 6.17£1.13b 1.10 £0.24b
e

?zﬂi?‘R-;;j‘% 26.52+1.27a 0.511 £0.432a 29.058 +1.084b 2.09 +£0.18ab 6.03 £1.09b 1.01 £0.31b
»TH CK 29.01 +1.18ab 0.512 £0.171a 24.863 +0.852a 1.86 £+0.26a 4.91x1.07a 0.82+0.27a
3 g

HYSHEYZ AT EEWACRER, —FRIEHEH, WS IOEREMRER R BYIR
e I A W B AR AR AT s — R AR R, Lawrey. J BFE T 2570 AR T 01 AL 8% 90 5 T LA
AROHINH S — PRI T A . AR5 AL W KT A2 BRI AR (9 SR U B B8 i AL B B
RBOR, AMUNHIA T BEREELER, EMHRER TR, XRWK TMES P EEEERE LR
£k

WEE BRI SRR, SRR R AL, EEERANBYEE SR EEZN, HETT]
AR PRl ) X 2R ARG SE T SO, 2 RO/, A T A, AR T AR BT RGP A, DB BRI B TR
B H AR G BUE R AT EERE R LR E, TR IR R R 2 BoR
FRE, EWSM—LHRE R, B H R E T SRR RME YRR, AMEYEEN HE
FARA B RETHEYR Z K R EZRNTE SREREMHARREEIEMX, SREZ R
B2, SRRAEEE TR H XN, TR SR ME D Z FRRSF Y . RAKEFFIES, 0
7oA AR A A BN A R A DS FT LA AR B e A3 0, 1R R LA B IR L A A B T P R
B ISR RARER AT, R EHRY RGN RE S , T AR i 8 e femeng

TR YR T RR R R — RARRE L 2R R0 AN, TR YRS
i B Y8 R R S 8 3RS , B SRR BRI AL . 78 R R BN IN RES B G R F , E R R AR
RIS AR BUAE WX R, ST ARITOR B ™ o Khalifa'™ S35 FI 52 AL T + 37T DUB A ST B 512
HIBEEMZN, TR RUE YRR Y B3 2, R AR A ARR bR B S I ROE R B

BEBEYRHE SRR A SRENRER EENXR"  ERRR S, YHRBRET L5, R
AUREA ] 3R b MR B AR R B , B B AR PR Gl YR ISR E R, [ %o 3 3 AR AR 7= A — R i 4L
AR TEARTWIAE AR T R T ShRE A8, A YR B B % , SEA MRS A VI B TT 15 , X T R
RMEY B SRR, #RSEKRFTFRD T ENEREA RN, X—ERFAXMARER
— B, B UE AT M E Y X BRI T RERS HERERTE,

FRRB R AN T RERE B RE T — R BT, X—FRNREBBEAM—PHPIFRIES, I Bk
BRI HE BRI M 7, 908 W REFE A7 B HE) A
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