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Allelopathy of benzyl benzoate to Verticillium wilt( Verticillium dahliae )
and the growth of eggplant seedling
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Abstract: [Objective) Effects of benzyl benzoate on Verticillium wilt (Verticillium dahliae) ,seed ger-
mination and seedling growth were studied. [Method] The seedlings of eggplant and eggplants were treated
with five concentrations of benzyl benzoate,0 (CK),0.05,0.1,0.5 and 1. 0 mmol/L, then through field dis-
ease-resistance,seed germination,seedling growth,allelopathy of benzyl benzoate to eggplant was studied.
[Result) Benzyl benzoate exhibited allelopathic promotion on seed germination at different concentrations,
especially 0. 05 mmol/L and 0.1 mmol/L,had the biggest allelopathic promtion,and became less when the
concentration increased. The results of field investigation indicated that benzyl benzoate enhanced the dis-
ease resistance of eggplants at all the concentrations, the stem height, stem diameter,{resh matter,chloro-
phyll content,relative electricity conductivity,root vigor,PAL activity, PPO activity and POD activity were
promoted,and 0. 1 mmol/L treatment had the biggest allelopathic promotion. [Conclusion) Benzyl benzoate
can enhance the disease resistance of eggplants, promote seed germination and seedling growth of eggpla-
nts.
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1.2.2 #-F8 &K% BRI R A R TR I TR
5mL. 5 AR A 2 ZE kAt iR, &
ML A 28 1/10 H, O, I8 3 1Y il F Fp . B 40 3 50
AL 3R B Z IR B SR T AR B Kb
FoIE KAy AR FRIR AR . R ERF R FE,
PR 24 h R TR 2RO IE B A ZFR.T d )5
DB & 2F R IR B K IR 103 & 2 3l B 4 4K
(D FAL SN F5 80 (RD
I=2X(7TX,+6X,+5X,+4X,+3X; +2X, +X,)
Kb X WA 24 h (W& ZE50, X0 o0 24 h B & 2F
B, X, A8 h I K 2R HEAT IR L s o

RI = 1—C/T.T=C;

RI = T/C—1,T<C,
K C X B8R A T A b B 45 48 A fE
RI>0 RRAEHEAE  RI<CO KR M4, 45 %)
RS VE SR —8. LI RI EAE N 54 5 .
K DPS B8 4b 8 2R Ge i A7 e 114047
1.2.3 #hyAKRKE L FES 8T
TR T LB RS RO Mg A (VB ERE) « VR
) P VUEA) =32 D ANEFTAEFRE (13 cm X
12 em) W, FE4NEK ZE U M—.0 R, A AR BRI 100
mL AN [R]BE  2R R R R . 00 R AL B 10 RS
HE 3 W, TABE 7 d 2T Ak e R0 B
SRR B O R A0 AR A AR R L
AL RN R IR it 2 B (PAL) i E AL ¥ B (POD) |
2 AL (PPOY) 16 M 4848 b, 115 RI,

25 25 s SR JH R A RN G K 2 B 25 R BUR & 1Y
B4R R SRR S I 5 AR RS R A =R 3
DU CTTCO) 52 5 I R 40 A 8 A X6 38 2 SR 4
B SENENY , PAL WM E ko8  BUE 1 E
AR5 2 0.2 mol/L L-2R TN 2R 1) B 2 2% vl i 4%
— 2 U AR AT o LA Jin il 8 T o R [ 4 B 1Y 4 i 2%
PRAE S 25 R R I 2 1R ODug fH . POD I £
D 5 0 - GE B4R W 5 & 18 mmol/L @ 4]
AR B 11 T % b A 4% — S EE TR A LAAS Jon e YA
TR [ AR FR A i B2 i i A SR 5 1 R BRI 470
nm P K AL G B L BERR 1 min DUE 1K, E LR
W5 5 W, PPO WM E J ik b WA B W S &
0. 02 mol/L %ISR — Wy 1) il R 2% b W ¥ — =& Lb 1911 1R
B o LIS o7t 980 7T fam A T 44 B 0% 1 B2 ol AR Ry s



5 2 3

JE SR L 45 < 2 TR TR O A T 2 X 4 A I B Al SRR,

137

ERCTCRE S R R CPee Y IR
2 RS0

LA
W

M WL 1, ANFE 1 nJ LAF . 5% BEAH L. B A 43t
TR RE 1 A YR T TR 24 T A S AR R A A X
ZIR I PLNE (P<C0. 01) 5 B 35 % T R 7 T ok J32 0y 44

2.1 XHABTENMFEERELAFEMRBEEE K07 40808 205 0Pk 58 T & 5 AR A2
) % M e FE AR PR W EE W B 0. 1 mmol /L I, i
AR R R X B N A R AR R R RO e
1 XABTHENHMFEERLAFEMREEHRNZ N
Table 1  Effects of benzyl benzoate on the disease incidence and the disease index of Verticillium wilt %
AR T K B/ RHG R VRIS
(mmol » L™ 1) Incidence Disease index
Concentration of - -
i 04-20 04-25 04-30 05-05 05-10 04-20 04-25 04-30 05-05 05-10
benzyl benzoate
0(CK) 20.00 aA 46.67 aA  60.00 aA 83.33 aA 100.00 aA 5.00 aA 16.67 aA 32.50 aA 56.67 aA 77.50 aA
0.05 10.00 cC  26.67 cC 40.00 ¢cC 60.00 ¢cC 76.67 ¢cC 2.50 ¢cC 10.00 cC 21.67 cC 40.00 ¢cC 55.83 cC
0.1 0.00 eE 6.70 eE  20.00 eE 26.67 eE  46.67 eE 0.00 eE 1. 67 eE 7.50 eE 15.83 eE 32.50 ¢E
0.5 6.70 dD 23.33dD 33.33dD 46.67 dD 53.33dD 1.67 dD 8.33dD 18.33dD 36.67 dD 51.67 dD
1.0 16.67 bB  40.00 bB 46.67 bB 63.33 bB  86.67 bB 4.17 bB  15.00 bB 28.33 bB 47.50 bB 64.17 bB

T« [ VB AR AR R R NG TR G 3ORTE 1A 50K P28 3. R &R,

Note: Different small and capital letters mean significant differences from control at 0. 05 and 0. 01 levels respectively.
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12 2 0] UL 5500k BRAR L L A () o J3E ) 248 R R
i 149 AT AN ] Rt i g ol 3 ) K 28 AR AR
REFHBEAR (P <C0. 01) ; B & 4 W R % R Wk B2 1
BRI R 2 RN e 2 A R e T e i AR

The same below.
728 A A FE 2R TR "R R e B2y 0. 1 mmol /L 1,
RZF A 2 A B R o3 i) O RS T
7.53 Y01 33. 99 %6 5 AN [A] vk FE % HH R 7 TR X gk b
TR B AR AR SR AR YR < 0. 1 mmol/1.>>0. 5
mmol/L>0. 05 mmol/L>1.0 mmol/L,
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Table 2 Allelopathy of benzyl benzoate on seed germination of eggplant

R R E mmol - L) e % RI T PEFE
Concentration of benzyl benzoate Germination rate RI value of germination rate Germination rate index
0(CK) 93.00 bB 0.000 0 dD 1 186.67 eE
0. 05 93.50 bAB 0. 005 3 cC 1 256.00 cC
0.1 100. 00 aA 0.067 8 aA 1590.00 aA
0.5 96.50 abAB 0.035 7 bB 1 456.67 bB
1.0 93.00 bB 0. 000 0 dD 1 200. 67 dD
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e 3 o . 5% B LU L2 YRR g A ft vk
JEE PNORS O3l T R i B M b ARy T o i T A A A
fief Jot e 249 2 B O A e AR T (P<0. 01D 5 Bl %

PP 7 TG A R 10 084 O Gl 3 4 4% A AR AR Y
fe b4 2 e T B R A e . R N
0. 1 mmol/T i, % F R % i 45 it 5 4 v 22 1 B0 fie
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Table 3 Effects of benzyl benzoate on the growth of eggplant seedling

RHBMF M5 Stem height

25 # Stem diameter

fiif Jfi £t Fresh matter

e

(mmol * L™Y)  Jil5E {f/em 5 {8/ cm

b 1343 Shoot i F 34> Root B i & Total matter

Concentration  Determination ~ RI  Determination R W5E {/ cm W7Ef/ cm WZE (A / em

of benzyl value value Determination RI Determination RI Determination RI
benzoate value value value

0(CK) 3.98 ¢C 0.000 0 dD  0.338 cC 0.000 0 dD 4.16 dD 0.000 0 eE 1.42 dC 0.000 0 eE 5.58 ¢D 0.000 0 eE
0.05 4.63 bAB 0.140 4 bB 0.357 bAB 0,053 2 ¢C 5.03 bB 0.171 3 ¢C 1.62 ¢B 0.123 5 cC 6.64 cB 0.159 6 cC
0.1 4,98 aA 0.200 8 aA  0.374 aA  0.096 3 aA 5.43 aA 0.233 9 aA 1.88 aA 0.244 7 aA 7.31 aA 0.236 7 aA
0.5 4.69 bAB 0.1514 bB  0.362 abA 0.066 3 bB  5.07 bB 0.1795bB  1.74 bA  0.183 9 bB  6.81 bAB 0.180 6 bB
1.0 4.55bB  0.1253c¢C  0.338cBC 0.0000dD  4.55 cC 0.0857dD  1.56 cB 0.0897dD  6.11dC  0.086 7 dD

2.4 AHEBTENAFHEEERFHZIE
2.4.1 ArAAFMA Y R 4TI 5 IRA

LU AN ] e B2 ) 248 T IR T 4% T A I 3 b 2 5 ik
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Table 4 Effects of benzyl benzoate on physiological characteristics of eggplant

SN EE S 2 6 A5 X 3 1 ¥
S ] i B TG e [
7‘:<LP MT%; @QIE?:/ Chlorophyll Cell membrane relative penetrability Root
mmol « L -
Concentration of % /(mg+ g ) il XTEE‘EF%_/% (;Ejj/ L
i i . RI Relative electricity RI (pg+g ! +min™ 1) RI
benzyl benzoate Content - i
conductivity Vigor
0(CK) 0.877 eE 0.000 0 eE 3. 14 eE 0.000 0 eE 2.715 eE 0.000 0 eE
0.05 1.192 cC 0.2559 cC 9.80 ¢C 0.679 6 cC 5.423 ¢C 0.499 4 cC
0.1 1. 416 aA 0.373 6 aA 22.98 aA 0.863 4 aA 11. 248 aA 0.758 6 aA
0.5 1. 274 bB 0.303 8 bB 12.53 bB 0.749 4 bB 8.376 bB 0.675 9 bB
1.0 1.060 dD 0.163 2 dD 8.95 dD 0.649 2 dD 4.947 dD 0.451 2 dD
2.4.2 R AAHE (PAL,POD,PPO) & M 49 % R Z K PAL.POD,PPO 75 M & B 5% T 5 Ja BEAK 1Y

FHAZ 5 TR 55 00 BEAR L AR 2 2 T R IR Y
M AR R AT 41 AR R PAL . POD.PPO 35 %
(P<20. 01) ; i 5 7 H 1R % PG i J5E 1) 368 K Jhi - 4

AR A A A, G M I 2 BLAE 0. 1 mmol/L A, it
Fsf A 395 M A 6 R 40 ) 888 T 253, 296,333, 3% ANl
150% ,

x5 FHEBTEXHFREMAEPAL.POD.PPO)FE MK I

Table 5 Effects of benzyl benzoate on(PAL,POD,PPO)activity of eggplant

SR RN R/ (mmol « L1 PAL #ifk/(U g !« h™ 1) POD 35 #:/(U + g~ ! « min~ 1) PPO {f#4/(U + g~ ! » min~ 1)
Concentration of benzyl benzoate PAL activity POD activity PPO activity

0(CK) 15.8 dD 18 eE 1.8 dD

0.05 35.2 bB 40 ¢C 3.1 cC

0.1 55.8 aA 78 aA 4.5 aA

0.5 35.5 bB 52 bB 3.3 bB

1.0 26. 2 cC 32 dD 2.8 cC

3 shik 5

AL BAE BN AL . (LR 2
L 23 0 B R 58 v ) A A SO e fe . e ) T
KA TR NAFTER W) o AR TS S5 i)
6 AE AR AR 25 A B B S S ) 11 AR 3 R T
5 AL E A B YRR Hh— SRR I i Y 3F
LA B R . e S A R T R
AR FR 230 W X B 2 A O A A T A B B
F RS A AR 28 20 A ) XoF BT 22 5 AT 1) A AT T I
HIVE R o G 0T R PG 2 — SR TR AE I AL IR o, —
LRI 1 ViR BE A R AR B AL AR T . B, o6
TR Wi R B 2y AL AR HE A AP BT I
AR GE L AR T R R XM A AR K
A7 WY S 0 00 R T s 2 AR A B ST R L AR R
PR T IR B I BOHUR 1 A A R A A KA
PEREAE T . AR 56 45 5 3 W 2 R 7 I X it 1 Aol
TR 5 R 2 B A BEAE T AR D 0.1
mmol/L WAL EAE el o BT AW 58 R WL 2E A3
B B AR S T AT DA — RE R L BGR A B AE R
KBRS 2 o o i R BT AR B S LA A
LA 1E - 4 F R 7 TS £ A 6 I R FH A% e 2 Y D Y

&1 1M T A X B B L AR AR KA
B i) A A VR T L AE W20 0. 1 mmol/LL i,
X B A B P L S B R L RRIAR R
J1 B9 A SEAE i

AUTAF A« 40 L PR 7 il 2R -5 AR ) 0 T B OC R
ST 58 5 . V2 AP IR R L LR A BT
S M Tl 3 A ) A8 A S R DO AT O L T P 5 AR AR
PR PE S TEAH DG o A 06 25 5 B R TR vk B 1Y
KRR g X T 42 @ i i PPOLPOD #1 PAL B9 i
PR TR T a0 1R AR A BT R S L 0. ]
mmol /L 2% F R % P b B0 i i B Ak e 35 1 A
e AELAR IO T Fi 5t 3k 5 T[] 0 X 6 T 74 245 2R A
I7l .

BN AR IR T AT LA M R R L R e T
BT P Al TR A B B A R4l A AR .
TOR I RN R AE S A mT R G b N D5 TR IR 2K
ot — R I figp B TP P RS A S A T BT DL B 2 02 1
VLG 05 B2 B XA A2 1 7 A A I A T i A3 1 ok — 25
RABTTE .
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