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Abstract; Fusarium oxysporum {. sp. was used as research object,and growth rate method was adopted

to study the allelopathy on watermelon Fusarium wilt of extracts from different parts of

Chrysanthemum ,in order to provide reference for the separation and purification of antibacterial active

components in Chrysanthemum. The results showed that the three extracts of water extract had

certain allelopathic effect on the growth of Fusarium oxysporum {. sp. ,and the inhibition rates were
53%,49% and 45% at 100. 00 mg » mL ™! treatment, respectively. There was no significant difference
between the three parts according to Duncan’s variance analysis. With the decrease of the

concentration of the extract, the inhibition rate showed a decreasing trend. The ECs, of the three parts
was 86. 256, 84. 648, 106. 876 mg * mL™"' by indoor virulence test. The results showed that the
inhibitory effects of the extract of stems and leaves were higher,

Keywords : Chrysanthemum; extract; watermelon Fusarium wilt; allelopathy



5% 2339

t 15 B Z

35

B B R B My B TR 4 R ST AR S
LA BTG SR B SR I o AT 2 2 M) o B o
FEREBIA TR . R MY SR B AR
BB e e B g A, B Al E R st
FAE G BIRE S BT AL BE AR N 265 & M B4R X
WA - AR BOET T A g MR R R
CO, #HE T2 RS 4, (BB b
TG KR R Y G o BT, 72 R R
B AEAE A — ol A A AR T | R e R A b
SRS B L. T IS B AR BOL SR BUE
KW, TR T A S A #E O Ik R B i, BTRA
BL TN B S i b, SR AR T B B, 3% FAIK
SESRAE FEEL MR IERE T —1A, BB R T Ak
BT & M R R, IR AT SR A K
YR 2% (GCFID) S A 6353 (GC-MS) Bk
A B RITHEREY RO EETR S
U, HE, BN £ 2R R R gt
SES R B R IREE R AR R A MR A
e ¥ & M B R AT T s, EXEFOR
[v 2 T Je L2432 o AR P % M o 2 UARRAE
K EBFESYRAEMARED . AERARFZE
RUEH I &Y R 2H BURRE R e 243 /P Y
Ak, 2 R SO 3BT B A (GC-MS)
FARBFFT T 15 BT AR BN Ty B A I
I B e 2% 28 — AR S48 R e B A A2
AR &, DAR A % B I AR 4 2 40 o 1 AR i
KRRBES R,

1 #REFE

1.1 REHE

(e i S RS L i NN S e it 1N
K Fi,

(X 100.000) (X 1000.000)
295 {TIC (1.00) 5 00ITIC (1.00)
2.00 175
1.75 1.50
130 125
125 :
1.00
1.00
i
0.50 bl e . \
] i R )
05l Ll TSN |
’ NS N SN O N O N DN ' o n o =
=R R S P e 2 din
FALTE B F IR Linga 63 9)IN
Netted melon Wild melon

1.2 RKBEHE
1L.2.1 WE¥t

I T 2016 A IR L REFZR %5
TR BEE SR AR E P i#1T,2016 47 A 12
H, Fili&RR K2Emsk H IR E P IEFE TR
F 50 FLoCAL, B E B, B R E R ¢ 18
A=3: 1, 55N AKER 3~4 F EMAF (8 J
11 B, TIIRRI R = E 2R 5 TR ¥
Xk HSRE S EE, SrEAREs, B 80 cm, &
B E BT » ATHE 50 cm, #kHE 40 em, WHLEHE,
ME R, B TR AR RN RS 12~15 79, &
& 25~30 F IO XY HBEIT MR TR
MR, e A 28 R B SRR B 0 L
ToWLE 0 H B A B R 0 R S0 R M
)i
1.2.2 BB RRGAbEL

BORE R BGE I To R B 7 BB TR
SEH ddH, O 8T8 5 K AP IR i ab 3
e FR I UIRE , W0 40 FRIBGRI IR 52 40 g InAE
50 mL TZs R EF . BUREAU EAHAE Bk 72 3AH
g IERE O AL R AR, LA K AU AR oA
AR PR AR AF T I O A AT
1.3 mMENZE
1.3.1 GCMS st

SIRZEEA:F Y T A . KA
FRISIB AL S B GCMS-QP 2010 Plus,
1.3.2 EHEEIIE

KA AP FRIEE LT BV ERFE S
NIST 14 #1 NIST 14s 2 B EMICES . 3454
N B AR AT KGR b R A & 1) e s i P
Frah 38, T AU — b B & B E s
HE D,

18(>< 1 000.000)

©TIC (1.00)

15°

12:

09
| 06 } J |

a1l
N b 001 4‘ JLJ‘ \A“\H‘U.Uf \‘ \Ju‘ TP
n S N S Tnonmonongn oy
-~ S ol [ BTN o e I T =R o T T
—_— 0 NN —_—e— = = NN
b P
‘Mapao

1 BRRREREWEES COMS AETHE

Fig. 1 GC-MS total ionic chromatogram of volatile organic compounds in melon fruit
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Table 1 Volatile organic compounds and relative content in different genotype of melon and their hybrids

¥ Rty R

B AR S

HXEHE Relative content/ %

R0 fe ER)R

Volatile organic compounds 1o
Wild melon ‘Mapao’ Netted melon

A2 2. B8 Propanoic acid, ethyl ester 3. 40 1.97 0.35
T Z.BE Butanoic acid, ethyl ester 5.75 1.74 0. 90
TRBRIE g Propanoic acid, propyl ester 0.39 0.19 0.15
2.5 THg Isobutyl acetate 4. 60 17.55 4,82
Z. B8 BETiE Acetic acid, heptyl ester 0. 68 2.13 1. 66
TFC 88 g Hexanoic acid, ethyl ester 1.78 0.93 0. 46
ZBEE T HiE Acetic acid, butyl ester 2.01 1. 44 3.34
Z.WRT.HS Acetic acid, hexyl ester 2.24 17.77 4.83
Z. WM EEEE 3-Hexen-1-ol, acetate, (Z)- 1.06 1. 68 2.58
T #R T BE Butanoic acid, 2-methylpropyl ester 0. 26 0.29 0. 04
s 5 T B Propanoic acid, 2-methylpropyl ester 0. 63 3.25 0. 44
BB RBE Acetic acid, pentyl ester 0. 59 1.52 0. 88
2-H B T #R 2.1 Butanoic acid, 2-methyl-, ethyl ester 6.78 0.32 0. 45
2-H B T B FI g Butanoic acid, 2-methyl-, methyl ester 0. 06 2.19 0. 06
2-2.F O FEZ BEEE Acetic acid, 2-ethylhexyl ester 0.16 0.42 0.22
J5i-3-T-J#-1-#% 3-Nonen-1-ol, (Z)- 1.05 0. 68 1. 00
J-3- B 7. B WS Acetic acid, non-3-enyl ester, cis- 1. 74 3.05 6.31
Ik Dibenzofuran 0. 28 0.97 0.21
B Biphenylene 0.17 0. 49 0.14
FHETE — 4% D-limonene 0. 40 0.25 0.10
ZH I FIF Fluorene 0. 33 1.13 0.22
-4~ B4R R 4-Heptenoic acid, ethyl ester, (E)- 0. 25 0.59 0. 44
—HERSHAR Thiopivalic acid 2. 86 4.43 3.34
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FE 3 AT W S0 BRI B A f R
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Table 2 Difference of volatile organic compounds and relative content in different cultivars melon and their hybrids

SR Varieties

HRIEDT RS B B D
Volatile organic compounds . F
Netted melon Wild melon ‘ Mapao”
[IiES 3,7, 11-= R %-1,6,10-+ ke =5-3-F Bk 060 _ _
Esters Formic acid,3,7,11-trimethyl-1,6,10-dodecatrien-3-yl ester
47 HIERES IR EE 4-Ethylbenzoic acid, cyclopentyl ester 0. 54 — —
5-C8-1-+ ZE&l2 Dodecanoic acid, 5-hexen-1-yl ester 0.18 — —
A-Z FFEHWR  2-F R TH 4-Ethylbenzoic acid,2-methylbutyl ester — 1.13 —
S(HRAEL) ZFAAES 3-(Methylthio) propyl acetate — 0.12 0.30
4-Z FEFEHER FFLILRE 4-Ethylbenzoic acid, cyclopentyl ester — — 0. 98
T B2 EE Butanoic acid, propyl ester — 0.72 0. 36
JEEE 2, fig Heptanoic acid, ethyl ester — 0. 63 —
Z. B8 R Tsopropyl acetate 1. 60 — —
Z.BEPITE n-Propyl acetate — _ 0.75
TENG#R 2. B Octadecanoic acid, ethyl ester 0.51 — —
ZBR3EHE Acetic acid, octyl ester 0. 86 — 0. 57
ZBEBZEHE Acetic acid, decyl ester — 0. 30 —
ZUEEHE 2-Buten-1-ol, 3-methyl-, acetate — — 0.45
Z. B2 B HE 1-Butanol , 3-methyl-, acetate — — 0. 67
(D)-3-TH Bl Acetic acid, non-3-enyl ester, cis- — — 0.14
Z. BB BE Acetic acid, phenylmethyl ester — — 4.49
2. B ¥ LB 2,6-Octadien-1-ol, 3, 7-dimethyl-, acetate, (Z)- — 0.10 —
ZBETHE Acetic acid, nonyl ester 5.25 — —
HACEERR S-FES Methyl thiolacetate — — 0. 38
R F-2- PR TR 2.l Trans-2-Heptenyl acetate — 0. 09 1.04
AL T RS Butanethioic acid, S-methyl ester 0. 74 — 0. 68
PIBR 2-H E T Hs 1-Butanol, 2-methyl-, propanoate 0. 48 — —
2-H B T HR-2- — B HES Butanoic acid, 2-methyl-, 2-methylpropyl ester 0. 50 0.22 —
O 88 g Pentanoic acid, 4-methyl-, ethyl ester 0. 34 — —
BB F-3- B EE 3-Hepten-1-ol, acetate — 0. 64 3.63
(2)-2-I% I B 2 B fig 2-Penten-1-ol, acetate, (Z)- - 0.08 0.07
(I 2,82 2B Ethyl (methylthio) acetate — 0.77 —
JRR-3-CVB ¥ 2-F B T B8 Cis-3-Hexenyl-. alpha, -methylbutyrate — — 0.17
TX.E8 2. Jif Pentanoic acid, ethyl ester — 1. 25 0. 66
VRlE-2- T g 2-Pentanol, propancate — 0.34 0.25
A2 FIES Methyl propionate 0. 88 — —
2-CF-1-B2 2. B lS (Z) 2-Hexen-1-ol , acetate, (Z)- — 0.53 2.14
T T B Propanoic acid, butyl ester — 0.25 0.28
T R BE Butanoic acid, methyl ester 0.48 — —
2-H B T H 2B HE 1-Butanol, 2-methyl-, acetate 9. 41 — —
PIBR B Propanoic acid, pentyl ester — 0. 05 —
PIBR F g Propanoic acid, 1-methylethyl ester 0.78 — —
2-F ELPRPRTRES Propanoic acid, 2-methyl-, propyl ester — 0.17 —
MR Z. B 9-Octadecenoic acid, ethyl ester — — 0.25
3,6-F " J#-1-BEZ BRFE 3-6-Nonadien-1-yl-acetate — — 0. 26
F LR Y 2, B3 2-Propenr1-ol, 2-methyl-, acetate 0.55 — 0. 06
5T B8 2, Propanoic acid, 2-methyl-, ethyl ester 1.49 0. 05
B 10-+—4R-1-8% 10-Undecyn-1-ol — — 0. 08
Alcohols K R-2-T4%-1-B¥ 2-Nonen-1-ol, (E)- — — 0.11
(E>-6-F4%-1-B% 6-Nonen-1-ol, (E)- — — 0.15
1-3F4%-3-B% 1-Octen-3-ol — 0. 61 0.19
(E,Z)-3,6-F_4#%-1-B% 3, 6-Nonadien-1-ol, (E, Z)- — 0.53 0. 90
Ni-4-22475-1-FE(Z)~4-Decen-1-ol — 0. 08 —
JZ-3-3F4-2-FF 3-Octen-2-ol, (E)- — — 0.32
-+t %EEE 9-Heptadecanol — 0.05 —

4-F B 2 B81F O B 1-Hexanol, 4-methyl-, acetate 0. 24 — 0. 05
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Table 2(Continued)
. LB Varieties
R P e AR D
Volatile organic compounds . F
Netted melon Wild melon ‘ Mapao”

225 1% Nonanal 1.47 2.84 —
Aldehydes RA-2-F#EE 2-Nonenal, (F)- — 0.83 0.39
2-+—J#ME 2-Undecenal — — 1.65

S -2-38 Ml 2-Decenal , (E)- 3.99 - -
B 2RA-1,3,5-D=H-1,8 ZFE(E,E,E)-2, 4, 6-Octatriene - 4.83 3.20
Alkenes E,Z-4-Z M E, Z-4-Ethylidenecyclohexene — 20. 31 18. 38
FIE M 1, 3-Cyclooctadiene — 0.13
1-2.3£-1,4-FF 8 =45 1,4-Cyclohexadiene, 1-ethyl- — 2.14 1.56

o I Copaene — 0.07 —
1,3- 3£ 4% 1, 3-Cycloheptadiene — — 0.02

KM Longifolene — 0. 07 —
3,7,11-=H%-1,3,6,10-+ —FR-PU4 alpha. -Farnesene — 0.11 0.12

2-7.48-1,3,3-H -3 T4 Cyclohexene, 2-ethenyl-1, 3, 3-trimethyl- 0. 24 — —

2-JEH alpha, -Pinene — 0.61 —

HE St ZFZE p-Xylene — 0. 60 —
Others 3(3) TEE 3-(Methoxymethoxy) butanoic acid — — 0.21

IECW 4% n-Hexane 1.13 — —

3,4- " H BB ZF 2, 3-Butanediol, diacetate — 0. 41 —

o IEIELE 3-Oxatricyclo[ 4. 1. 1. 0(2,4) Joctane, 2,7, 7-trimethyl- — 2.92 —

2-FHRTR 2-Heptenoic acid — 0. 20 —

1,1-—HE-3-HIE-FF T4 Cyclobutane, 1, 1-dimethyl-3-methylene- 0. 62 — —
TR Cyclopentane, pentyl- — — 0.01

2-TE 2 ki Furan, 2-pentyl- — 0. 28 —
TE4E TUHE B Arachidonic acid — — 0.16

2-FA LI Furan, 2-methyl- 1. 06 — —
1,5-H % Naphthalene, 1, 5-dimethyl- — — 0.08
2,3- " F 32X Naphthalene, 2, 3-dimethyl- 0.26 — 0.07

2,6-—F1 2% Naphthalene, 2, 6-dimethyl- — 0. 08 —
3-F B-4-E B8 Pentanoic acid, 3-methyl-4-oxo- — 9.82 1.86
(D-6-F-4%-1-F3 2. B4k 6-Nonen-1-ol, acetate, (Z)- — 2.74 10. 50

7& Acenaphthene 0.25 0.10 —

WBFR[4]9E-1 Spiro[ 4. 4 Jnon-1-ene — 2.23 —

£ Biphenyl — 0. 06 —

1,2-ZH % o-Xylene 2.41 — —
H Other — 0.68 8.72
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Fig. 2 Species and number of volatile organic compounds in different cultivars melon and their hybrids
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Volatile Organic Compounds Comparision Among Different Genotype of
Melon and Their Hybrids

WANG Shuoshuo, GONG Biao, CHEN Yuanyuan, JING Xin, LIU Xin, SHI Qinghua, NIE Wenjing
(College of Horticulture Science and Engineering, Shandong Agricultural University, Tai'an, Shandong 271018)

Abstract; The volatile organic compounds (VOCs) of wild melon (*Mapao’, male parent), netted
muskmelon (female parent) and their F;, were analyzed with the method of head space-soild phase
microextraction and Gas Chormatography-Mass Spectrometry (GC-MS), The results indicated that the
number of VOCs identified from netted muskmelon, wild melon and F; fruits were 50, 70 and 79,
respectively. And total 120 kinds of VOCs in the melon were identified. The major VOCs in melon
consisted of 58 esters, 10 alcohols, 4 aldehydes,19 alkenes and 36 other substances. These three melon
types shared 23 same VOCs. The main VOCs in the three types of melon fruit were esters, but the
VOCs kinds and relative contents were different. VOC kinds were most abundant in F; melon fruit,
indicating VOCs had the potential of heterosis over better parents. The results provided a basis for
studying VOCs metabolism in melon fruit.

Keywords: melon; F, generation; volatile organic compounds; gas chromatography-mass spectrometry

(GC-MS)



