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RE B T HES T R R E RZRILERE R, R AR R R TR R WY, A RS- A BRI TR AR 50
YIRS AN, WE T A TR AR 7B B ARG xR 224 KO ALBE A, A i B Ja il T AR AR - IA ) Y 2 A
Z5 B T BB TR S HAR R D WINRRR . GEREW R T RR BEEK, TRERERLURREL &
HERE T BT AR BEFIRAR BN HERE LA KA —ENMHIER. GC-MS KL RB/R , BREHRRF T
AR S WYI BRI A — R BB R AR AR SR P AR I B T J226 (BH2K B2 (2K (BRI o, o 2 B
FRERAE ZG ARAGIE o (B tui/D AR A2 BOREANIERE . By2R AL B & BR B BRI R T
o MEHIPIRR B 22 A K AR - 402 R T RRR B 7E 0.05 — 0.5 mmol - L™ ¥k B2 315 ] e vk B2 18 fi 40 #51 F F
5, J RV BENE M R BT IBIS o T S FR AN AR AR e Bt vk 38 n e A2t Jo PR R L4 AR K
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Relationship between root exudates of grafted eggplants and Verticillium wilt

resistance and their components identification
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Abstract; Effect of grafting on soil-borne disease ( Verticillium wilt) resistance of eggplants was studied in this paper. The
root exudates of grafted eggplants were collected with root soaking method. Components and contents of root exudates of
grafted eggplants were determined by Gas chromatography/mass spectrometry, and the components’ variation of root
exudates by grafting was analyzed. Effects of root exudates and their simulated allelochemicals on mycelium growth of
Verticillium dahliae were studied. The relationship between root exudates of grafted eggplants and their resistance to
Verticillium wilt was discussed. The results showed that grafted eggplants showed a decrease of disease incidence of
Verticillium dahliae. The amounts of Verticillium dahliae in soil were significantly lower in grafted eggplant treatment than in
self-rooted eggplant treatment with the development of eggplants. Mycelium growth was also inhibited by the root exudates of
grafted eggplants. GC-MS analysis indicated that grafting changed the components of root exudates of eggplants.
Hydrocarbon, ester, acohol, phenol, ketone, benzene and amine were detected in the root exudates of grafted eggplants,
while acohol, benzene and amine were not in the root exudates of self-rooted eggplants. Alkyne and phenanthridine were
detected in the root exudates of self-rooted eggplants, but not in grafted eggplants. The content of phenol ( a
allelochemical ) in root exudates was lower in grafted eggplant treatment than in self-rooted eggplant treament. Effects of
simulated root exudates of eggplants on mycelium growth of Verticillium dahliae showed that inhibitory effect of dibutyl
phthalate on mycelium growth of Verticillium dahliae increased at concentrations ranging from 0.05 —0.5 mmol-L ™", and

reduced at the higher concentration. Inhibitory effects of tetradecanoic acid and hexadecanoic acid exhibited a decrease
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trend at the lower concentration range and an increase at the higher concentration range.

Key Words: grafting; eggplants; root exudates; allelopathy; GC/MS

AR ERAEY) IR AR B RAA N , B A Bt 3B A M SRR R Y IR R
G B AR RIS PR ST B ST B IE VR R I R R s o P B ESRR H Verticillium dahliae 5|72 1)
T E R MR AR S 3 T 4R R AR AR S I R B B TR R, B T DA
AL, BRI TE LI rP KIAAETE , BAERE R, BRAFEHEEWREZ —. FEEGRSR L AL P Ao A i &
J& , ¥ AR R , B K AR A BOR R R, T ELw N E , S E A IR TR, BIEER
TEAR A TN RS ) — A B ARTE M , B B BTN, DA E R OR A B 90% U £, T
BRI B AR E , A% 2R MR PRI A SV A 30 A LR S5 T A T I
PORMLEESEAT T 50, A EAED Faide % sk R %" BT T 88l TR R 2034 o & L B A
By BRSNS BRI B BTN B ZE R LB E A, TTAE AR 2R 23U v i 3 3 A7 16 8 288 (RS B s ok g
MAENBREBIE DR o IRAEEBAR b 2R 200 4R 2R 20 0 Fp B L8 Ak I3 M R 7 A B i
H HTE AR WX T T TR TE , T2 S5 At AR R 23 I ) A UL ) S 78 ST M IR ) 22 S 3 BT X IR ABIER
SRR LR E U B ME R . R, 456 DLBF A Al F 68 BN RS AR IR -, R0 T X
AT B ZERHUIE R0 S HAR R /-0 B2 AL IERE T , 97 R RSB R A AR X R A AR R - 19
B FEATALIN 347 , B 5 R AR X A AR 2R 2 W T M S 2L AU 52 ), SR R ADA ) o ) A 0 0 7 s,
HIIGHEEANR R WY SHORTER X R, BTELAC VAR, 3 — PR A F IR ORI
1 HREH=E
1.1 sEmpfet

BRHANRE AR HE & I8 (Solanum torvum) , BeAE R VG 43500 , SR FH B BEVE 10 35 b 7189 | DR PR AR M K2 Pl
2Bt . IR BRI (J)) AV 2400 B AR B (2G) PIALEE
1.2 W5k

2008 45Tk BHAR ML K2R SR F 1T . 2008 4E 1 A 18 H R EF A FE8 B A 2 A 13 H#EfE
8,3 H 20 HRABHEGE, BEEEAEHE, REEEREE, o8l TIREEEIEPH#HTH
[ 1 TR A T R T 0B, — AR e AR BT (ks 8 =2:1) RS R HAR R - W lsE . Bak
10 4, BH W, FEPLHES], 10 REX .
1.2.1 HEEZEFEZOGHELX DR ERE A

& B MR BT 36 &0 Ja , MG B BT B 8 B A i 4, 45 12 d A& 1 IR 30 S IR, R
RIS 5S R R A S AR H o SRl H 3K ) PDA Bt RS2 G RR2Y 35d 408 1 Ik T
TR R, 0B 3 K,
1.2.2 RARSWYIHE S LR

5 H 25 B, RABEMRECERM TR R 20 WY DR 8 NEE BT P B, 58 )5 FITE /K FIZE 1R K 8708 Ve &
TR R ERERT, 5 R RN BRA ZE K OK BB EARE) A BERHG AREA D, ZiE T RS ESIER
ShJEWER SR 3 IR, 16 &AL BECAR R, S IRE R, ARG I JF T 28°C T ek 78 K k45 2 SOmL, -
HEKBRTIKZBERE , &0 008 R CBEZ KA B SR TRTOK SRR, BR 2 IR, 69 3 RE
BEJZ , £To7K Na,SO, THJ5 T@ XA+ B AZ & 2 1. 0mL, fff GC-MS 734l A
1.2.3 GC-MS 43#r

S AREIE-FIEX (6890GC/5973MSD) iy Agilent /3] , 3% 4E HP-5MS, BEE A 30m x 0. 32mm, 0. 25um
(UBME) , B FHEAER 60°C, L)L 10°C/min F+ & 140°C , £44F 2min, F-DA 15°C/min F} & 220°C , {43F 2min, F-

http ://www. ecologica. cn



11 3 AEM & BEMRRS WY SHEBRIER LA 3075

PA 20°C/min F+ % 240°C , /£ FF 10min, ##E OIRE 220°C , RS He, fiiE 1mL/min; FFEE N 1uL,

Ja ik oA - B X EL, B FHE & 70eV, B TR IR BE 230°C, IR AR BE 150°C , £33 # 5 =, A # 5 H
30—600m/z, & 1% Kl P NISTO8 M R E L&Y . RAIE— AR AT HAEX S &
1.2.4 RSP EZWE2ZEKNE

il 85 PDA 555, iR R 714 40 TR 18 B A5 13 U8 , F7E 8] PDA SFAR A #3577 2R TR 174 Lol A 2 35
FEPES, BNE3ANERRO0.6 eom WEF, HAHESR 3 IL, T 25CHRANER 3 d FNEHEER, %
SEME 5 Ko
1.2.5 ALY B BB W 2248 K e

FEEFE GC-MS H %8 H A FAR R WY o S8R — R T R AR BRI G5 BRI B b b2k
FIAT,ME 3 MY EEREZ A K0, ¥50E 5 MRE, 2 324K —HER — Tl N 0.05.0. 1,
0.5.1mmol-L ™" F1 4mmol-L " ; K= BR Fl P T 5E BR#B 4 0.05.0. 5.1 . 2mmol - L ™" Fl Smmol - L ™", ¥ B K3 55
¥ AB.C.D M E TR, HEEHLAIMARIERES, B 1 NMERN0.6 em WEF, BAHESR 4 1L,
F25CIRFENIETF: 3—4d J5 , MEREER .

PILAZEIBAK T BB . 2 8 Williamson ™) ) 777155 , R A Ak B 2800 95 3 (RT) R AR R AN B 00t B 250
TR PR 22 A R ARSI, HoH , C 78 IR /K AL BRAE , T AR R 4TI WAL BRE , RT S AL JRAE FAALNE , RT > 0 SRy i
YER,RI <O HfIVER , axHER/NS1EFRE—3. A DPS(7.05) %t RIEBIEHAT I 2047,
2 BRESH

2.1 BT TR ®1 HBENHTFRESRAROHE

Table 1 Resistance effect of grafted eggplant on Verticillinm wilt

B 1 AL I PURSCR R, KRB iE Bk 1 e . P
W R B B T IR B S B i g Bt BE /N B Date Treatment Disease index Disease incidence
RIS KR R A, T R 5 B 2 8D R i 258 1Y [ 06-14 Zjé 8‘5’2 ;g 22‘2’ h‘;
3 1o B R B AR B TR BN U I RCR: 06-26 1 0.90 aA o
2.2 BENITHIEEEREE NN G 4.76 bB 9.52 bB
% 2 WL, 00 1 ZG 7 - 2 S Bk B o oo e e
LS [E) FR 338 T X5 R 80l B i B N e B, L 0T b A% 07-20 I 2.08 aA 5.95 aA
I E R BRI BET 26,1 LN EHHE o501 ZJ‘; 32: ;g j}: 5;:;; bi
HiEd/NT ZG, VLR — e R B I ] T 6 . 50.89 bB 57.85 bB
ERAETIEPHME, NTIRES THFEERN ASMREFRIHFREHZ ML P =0.05 f1 P=0.01 k¥
Ptk EEES
2.3 IR R S IR B 2 TR R VR A K RS R £2 BEMHTIREEHMEORN

ﬁi—iﬂﬁ JEEYEFH?E‘ ﬁ fi lyUJHﬁ?*E /g\ ﬁ}éﬁ%ﬂﬂ‘ﬁ% Table 2 Effect of grafting on amount of Verticillium dahliae in soil
B RSB AR . B3 AT, ey doseplns
SR J) —ERERIH TEERE L4 K, Z6 12 I Date 4bH Treatment %efi-iﬁi: d:};ﬂ_i;i
BT EERE LK, SRR 3 R, I 0

S L K BSOS SO B, BB T 40 01 . o
HIAER, T ZG W 2R SR, IT 5 26 % 7343 0730 u 0.8 a1
WBEAT, B HE T K, B HH T EE R 26 21.6 b
B, T EIFEFI RS 1T > 26, 08-30 u 20.2 a4
2.4 BEXH TR RN WLL RO 26 35.3 bB

H 35 4 T 50 5 76 AR 24 WA 1 2 AL 20 R, a il A Sy BIERAA I FMFELE P =0.05 F1 P =0.01 KB EHLER
RAE TR, I BRI WY PG TR R EEMEER PR R RS TEREY R, MERZEHM
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AR BRI AR XS & 8, JT 88 ZG 3, o A E MR —H R T B R —H R 57 T B AR R BRIl S5 4
JR, 4B — H B — T ERAIAIXT & B 5 M 13. 55% o SBFE — H BREEAT A M O AR R0 v (AL Bk
PITRY ZHITE o IR TR R WD Bk > T By ARSI, o B R AN L A 55
ViR B2, 8RN RARD WY AR 5T 2l X SR G AT BB 5 A KU PR —EHIK R o

F3 BEMRARSWYEERELERKOPE/RI
Table 3 Effect of root exudates from grafted eggplants at different growth stages on mycelium growth/RI

Ib B ARV 58T Allelopathy index RI
Treatment 3d 4d 5d 6d 7d
i -0.0085bB 0.0139 aA 0.0183 aA 0.065 aA -0.0185 aA
G 0.0099aA 0.0263 aA 0.0076 aA 0.0019 aA -0.0145 aA

INERRGFER R R Z RIFEFE P =0.05 1 P =0.01 K BEMER

T4 BENHFRRSWYES R
Table 4 Grafting on compounds from the root exudates of eggplants

Rk e B N
Sort of compounds Compound
1 8% 67.6 75.15
Hydrocarbon KA BEkE straight chain alkyl 64.82 72.47
4 ,4-— Py F-Bibt 4 ,4-Dipropylheptane 0.10
3,8-" FI 3% 45% 3 ,8-dimethyl-Decane 0.18 0.38
B A — B 3ERE S dimethoxydimethyl-Silane 0.73
AL e diethoxy-Methane 0.03
B+ \%e (LS B E44) 1-bromo-Octadecane 1.57
1,2-—HEZPA%E 1,2-dimethoxy-Propane
1,2-Z 2825t 1,2-diethoxy-Ethane 0.85
35+ Tk Cyclopentadecane 0.94
1% alkene 1.11 3.76
2 fig 27.54 15.69
Ester 484 — B i& — T fi§ Dibutyl phthalate 13.55 6.80
484 — B B8 —3-Fi§ Bis(2-ethylhexyl) phthalate 2.19
SR —H B — S T-if 1,2-Benzenedicarboxylic acid, diisononyl ester 0.76
42K — H1 ik — 5 T fig Diisobutyl phthalate 1.87 1.45
2. — PR — Z i Ethanedioic acid, diethyl ester 0.06
kAR 53PS i (TPP) Isopropyl Palmitate 4.77 2.30
P & 5E PR Tetradecanoic acid, trimethylsilyl ester 6.53 2.95
3 Bk 1.57 3.86
Phenol 2,4- AT KK B 2 ,4-bis(1,1-dimethylethyl ) -Phenol 1.57 3.86
4 EEk 1.15 0.00
Acohol 2-(+ =k ) Z ¥ 2-( dodecyloxy ) -Ethanol 0.35
2-Z.% 3£ Z. % 2-ethoxy- Ethanol 0.03
1-+/\#i B 1-Octadecanethiol 0.77
5 Wik 1.69 0.92
Ketone 3,3,5-=H3IFC i 3,3 ,5-trimethyl-Cyclohexanone 1.69 0.92
6 Bk 0.00 2.00
Alkyne 1,40 ( = R P REReE) -1,3-T Z4k 1,4-Bis( trimethylsilyl ) butadiyne 2.00
7 KAk 0.45 0.00
Benzene 2,7-—H 32 2, 7-dimethyl-Naphthalene 0.19
1,6-—H3£Z% 1,6-dimethyl-Naphthalene 0.26
8. 2k 0.65 0.00
Amine ¥ M O-decyl-Hydroxylamine 0.65
9 it 0.00 0.62
JERE Phenanthridine 0.62

http ://www. ecologica. cn



11 3 AEM & BEMRRS WY SHEBRIER LA 3077

2.5 3 PRI B B T 2 A K BN

B S AT, 3 FARIUL R X B R N 22 R RISRB T —E M HIER . X —HR-TERRA
HH 7 — R R B 9 i e e v )V PR 5, i B B I im VR Pk o T R PR AN A R A R R B
BV BE S I SE e 2t G MR BB W B 2 A K, TEMHIMCRZA L . BB R ME RO S HWKER
RRKR

R5 IMERUBYRNEFAELEKBHHE
Table 5 Effecto of three simulated allelochemicals to mycelinm growth of Verticillium dahliae
AL RN F5 8% Allelopathy index

¥ B Concentration/ ( mmol-L 1)

PR _HR_T R HER Pt AR
A 0.053aA -0.11226 cAB -0.0639 abA
B -0.029bB -0.09499 bcAB -0.04836 abA
C -0.094cC -0.019 abA -0.04663 abA
D -0.093cC —-0.08117 abcAB -0.08117 bAB
E -0.054bBC -0.15026 cB -0.15717 cB

3 itig

B BERER T A FEITIRARIETS S AORSR, HEEN DR HERRE L B ER . T
YRR BE AR S B A, B HIE PR BB SR K40 AR R A 3P R OR B M),
X e R AR PR A UA R AR Kk B BA B RN o IRAT] AERTIE IR R A I 0 B2
BA KA —E LM GIER, T R e R B T AR A5 50 AR 2R 23 0 v 9 9 T o) s 2B e 5 | ke
Mo XFIRHEEAIAR R ) i 2 A BRI S LR A0 I S A TE BT 13X — R, I e R A A5 00 1R R - I W i o
RH—ERZR AL, N6 T TR FE A K, IR EAG R I 5O R o

VEBIE 25 5 7T LUE AR R 4000 FO AL PR e ok i . B AR Sr 61 0 R B 461 T 5 B &
FRR R 2R A2 9 D BT B A A, TIT O o A R R R v AR R - I I ) TR R AR o AN i IR B AR
ROTIYE A RA— e RENS T EREREEZAEK, SHAR SR

TR Z2EXHEYIIR R AW R 20 F-4T T RS, Rl 55 B o SR Fl SO A IS B R . TRk R
21100 55 UMM LT P AR 2R IR X B A A A AR T B A 4 B 1 D, ZE X R AR S AR R A I AL A
Y G I G & BREL ALY 2,5- BB FERR \2,6- I T XS FRER A 2,6-1F T 3IK B 50 37 A A1 P K2R
¥ A WHIE R 2,6-— F AR -2RBRA AR S5 . AR SCIRIRIE , SBR —H R R R A |
BEHERE R BRI RS R R W RIS R HATE M R T AL E R R TARE AR R S, T ELX g
Wy R xR S A LA ALRAE T, BA A AL R o ARGt SR AR R R ZE SR A AR AR R 2%
WA PRI B B R R KBRS, T B ESGIN T AR AR R AW b AR IR R T R AR
B SR MEEKN 83.44% o RIS EHARAMR R0 W I IE i BREE 2 25 R BK , Mactas'™ Ay it B AL
JEREE 1 R A AR A B S 28 S D R (AR FHURBE S 2.5 x 10 ~°—10 “*mol/L, i A A& > 4% 1A Ky 8 R IR
AV 1ER—RBTER BB, EAT— B EAEB = W BT B RAE A , L FT REE PR 5 AR T i /K
FRTE RS R MR VE o A A3 rhs I B P B IR AR 28 33 22, WRAK I S AE A AT A TR % 138 v i) AL
A R K FER I L A i R e T B2 SR B ARAR i S BRIIR JE =4 , HoArF BB, G50 dE
B (EALRIERBR . ASHFIE & LI S TR BB T A AR B AR S W IR, SR A # 4
APVBESE M AR R W B2 A B AL A4S SR A — 3R

KREHFR K ARR WY H R ERR 20 N5 BT B8 1% 9 J5 T AR AR 4R Ak b B AR TR AR
TR, X R P E R AT A A SRR A B TR E N R RO ERE R IE ! B4, DBIR AR
SR AL R R BRI T B R B B IR . 2B SR EIAS (Panax ginseng ) #R R 4M
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YIR R H R B2 — R — 5 T BE T /NBRAN 2,2-2(4-20K 8 ) N EEXT A S BUR T sk AR LS 5
3 EAREGEA —ERFR ™ o EAPFITR VI W ERS Y BAE— 5 W BE T BT 380 TR 38 7 P L T P 4
KAMHIER . @ xS AR R WS 2 0T, i 3 A ERERIIE IR, 3 B
LI TN B 2 B B 22 AR RIS R B T —RE MMV A o T 52 e PR AR AR R 2 B 7 1 R B8 3 LA 5 Ry 41
AR . VLRI E e (LB R 1 i 5 R — e X R TIFLIRAESE " BRIy B BRI RS
YIRS KA B ELHAR 7 30, T2 e RS TR e TR . BARHAM AL IS A RIRER, HiF 2R
BEEE R I W BR AT LA R A AR, DT 26 A B R 3R AL, AR BUAR , B PR L2 B A — R 51
RO B REARE TR SHARR WIS —EXR.
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