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Allelopathic effects of Cymbopogon citratu volatile and its chemical components. L1 Huashou', HUANG
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This paper studied the allelopathic effects of Cymbopogon citratus volatile on the seed germination and seedling

growth of corn and bamyard grass { Echinochloa crusgalli ) in field and in obturator, and analyzed the chemical

components of the volatile with SPME and GC-MS. The results of bio-assay indicated that the germination rate

of corn or barnyard grass intercropped with C. citrate or enclosed in obturator with fresh C. citratus had no sig-

nificant difference from the control, but the seedling growth of corn and barnyard grass was significantly inhibit-

ed. The volatile from C. citratus roots contained 10 components. The main component was longifolene-( V4), oc-

cupying 56.67% of the total, the second component was selina-6-en-4-ol (20.03% ), while the others were un-

der 10% . There were 12 components in the volatile from C. citratus shoots. The main component was citral

(53.98% ), the second was z-citral (34.40% ), and the others were under 4% . There were 2 monoterpenes and

9 sesquiterpenes in the volatile from shoots, and all the terpenes in the volatile from roots were sesquiterpenes.

Therefore, the allelopathy of C. citratus should not be ignored when planted it with other crops.

Key words Cymbopogon citratus, Volatile, GC-MS, Allelopathy.
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= ( Eupatorium adenophorum Y KB (Am-
brosia ) T )P0 M 41 8 ( Ageratum conyzoides y(13]
M—i b py K RS MY LR PR
KT B bR B2 E, TR B g Rl
MHgErBRATEEE Y,

F¥ ( Cymbopogon citratus ) X RIrEF, B X
FHEFBELEEELREY, FEHHTENNE
WHEHFEHFHE, REFHF X RFENLE
R, A EF RKBEERM, FEVEH R
AU FFmAA T BOREERET, FERS
WHR R 2 R R A LB ER ) FF KR
BEMREEREDHEREEEMHER, FE
FHF M 20~80 mg-g ' HHMERENEENNLF
EGERA MG ER, ERE 16 nl-ml '8, M E
AR HXT BB 454 S0 % , ¥ E 32 nl-ml ™ "B RF R 3
RAFXBE—R2] g EH — SR F & #
EERERTB FaenCnsERTR L
PR R SRS EHERETEHF
WHLERS BERBERET. EFRRERY
B AL RRVE R B Ak 2 UG dn e, 1SR 0 STRRHiE . AR
XEHAMNEAEFEAEMEAT RS PHT
TRABERYM ERMBEMFHEAMNEERE
] A S B S, SR P D AR 9 3 B B SO £ 3- B
BRATAR, MEFRAFERDBST#ATT 404, At
— W REF O RE R ROER 2 KIE.

2 HES5HE

2.1 FFERYLBRERNEDHE

2.1.1 AR SRR EEERVKFREATRHE
HEM 1 o BEFRETHT, EFBAR D PEHD
MEFUh BEXRAMBERTFER 120, ARBLHETH
KM EFHRE, B TERAY HETRRBENEAR
HANMOENB(BEOEL2 20 m . BB 10em ), HE2
o BHAY, BRI 10 NH T, SLAEREIANEE, Kt
LAEASBETREEFEAPENHEL, FHEEEA
EATRLBRREFRRERY M REANEFEFFRE
60 m FM A ER B4 B T, 3 B 4 R IR A 2, A TS R A
iRl L E 5 A B K B LR R S, LT
MEHER BESNGEREEEL -, UERXMEFHK
K, ARFEAVERE. RARPEHTFHKED 21~23 T .E X
HEER GHBRTHFRENSEHE BEE HEE.
212 HHAASANEYRE T 200446 A 20~27 Hi%
B 40 om DB H B P T 4R 25 AU EAT AR B AR
R, A3HLE SHNAHFEATRSAMEF BT HEHE
HRZE 820 g(#FH, 078 A) iy EIRETEFZE T 1 550 g(HFHEL, &

EBHEEME(CK), FLESFRE 4 MEE, HATTHE
R AHNBERBEFH TN ELEXAERY, R
ReRERSBOFHETEEFEMNE, REBREMRK, R
RBayen, FERCEA RAER TR BNE
BN REGE—H, RARMEA —BETFRHBETHRER,
FHEERA 25~32 C . E 8 RERERIMMTHEL .
2.2 EFERWAFERS R
2.2 1 MBIRBEEATE Foe ARBEF4AKHENBRLRE
FHEMESENEELEk, BERE RIS EBAOR
BF, B2 g, V1AL 0.5 cm B9/NBE, 53 BN &R A B AR K
EB(SPME)E F, A X B (PDMS- ¥ — BB 4%, 100
pm)FHHE 45 min, FREE LRSS, SERSHEERE
HEH#HEAE GCMS L7,
2.2.2 LB RAWEE AL Finnigan TRACE GC-
MS™& Rk AN (%¥H),DB-5 BABH, 30 m X 0.25 mm,
EHEE 60 T, %5 10 min, RELIE LS4 4 THE 230
'T,230 TR 40 min; S I E (1 mlomin™1), #HFH R
F¥ 200 C,#EDEFE 250 T, @ X EL FHER 70 eV,
K25 L [E 350 V.
2.3 BESWmSHEI AL

e B B R R B SE B SRR T 1, LB E
RS 447, B BREIEHITH 2447, Student-t B T
Duncan FiE B EE 8.

FERMEIHMERY L GCMS 5347, IR e T HE
HHTRENRREEREAADNEEH, LURER FRER
BEARUAXERSNESER.

3 GRESR

3.1 BHEFEERYMNERNBERTHFMNE
25 3:0p° 1

MEL1HR 2 TUESH, BN BOFTFA
FEBREREER RARREGTEFEELRY
MEXRAMBEN TFHFREGEW. FEDHEHER
BIEEYR RS R W 2 AT 4 Y I E ) B
HHRER AR 1R 2T, XY ERMBE
sEHE BRI PR ERTERFTAREE
B, ZREFEEFKE(P=0.05), 3 EXHET
TEEE R T EWMA B ERW, B ERM TR,
e 8 BN TES A EXR(CK) MRS
36.17% .67.74% .48.47% 1 37.97%, S E F &
RRERGME THEER.

MNFEIHFE4TUEE, ATHEHMURAGTHE
AT ST, EFEMTHME LREZDBEEXR
PP RZFRSFI AT R 10%.20%, FHEFR
FTRFESFILXTREEM S%H 10%, HHEAR
BETEHEFEEZDNERNRERTFHER —E#
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Table 1 Effect of the volatile from Cymbopogon citratus under plantations on germination rate and growth of Zea mays seedling

% BEFR o EEEE WTEE WiETE WTT&E i § 3 =]

Treatment Germination Fresh weight Fresh weigh Dry weight Dry weight Root length Shoots height
rate( % ) of shoots(g) of roots(g) of shoots of roots (em) (cm)

HFEAT Under 82  0.1903+0.04 0.1233+£0.03  0.0207£0.004 0.0188+0.005° 6.69+1.59 6.20+£0.20

Cymbopogon citrates

tussock grass

HRBHET 85  0.3319%0.27> 0.1337+0.05" 0.0384%0.016" 0.0161£0.005  9.11+1.48" 10.43%2.26°

Under umbrage of
Longan tree (CK)

TE 3 Y P19 £ SD(n = 10) Result are average+ SD(n = 10); 27 B FEHEA MM AN + KR Significant difference with student t-test™0.01

< P<0.05. FRA The same below.

®2: BFREAMHBRERFHLANDHERNHE®
Tabie 2 Effect of the volatile from Cymbopogon citrates under planta-
tions on germination rate and growth of Echinochloa crusgalli seedling

m, BEERFEE. [, EFEELYX ERAR
EMEKRE R EMEELTEAFRAE

Y] BEEE W T8 13 #ii BEHEm. FF LM B THIELDI ERRE
Trea Germination  Fresh wei 1 Root Shoots height -
Gty T D Rk SN GEApRAREEWERTEE, 58 LR
?*ﬁm‘ Under 100 0.0319£0.004 0.0043£0.0001 1.53+0.89 8.63£1.78 NHELERBEKTE X EHEXY T HRE
ymbopogon citratus N 2
tusock gras Ry zZax RALEE G EXRBELAERKHAL
ggfﬁ& 100 0.043£0.004™ 0.0046£0.00517 2.42£1.20" 10.97+2.13 ZEMERY S NP B EKE, BHEHTRE
o Lorgn ) MEF BRI TN T oK.
%3 BAREATFRRHUEXBFEROSGEERNER"
Table 3 Effect of the volatile from Cymbopogon citrates under plantations on germination rate and growth of Zea mays seedling in airtight containers
4 = RRFR W EeEE T HFE WETE WTF&E Li:8:S W&
Treatment Germination  Fresh weight Fresh weigh Dry weight Dry weight Root length Shoot length
rate( % ) of stem(g) of root(g) of stem of root (cm) (cm)
B CK 80a  0.4212%0.025a 0.3259+0.023a 0.043110.002a 0.0359+0.002a 11.86+0.49a 8.8410.58a
EXHTH 70a  0.3000%0.022b 0.1731+0.017b 0.033120.004b 0.0250+0.003b  6.2820.78b 6.31%0.80b

Fresh root of
Cymbopogon citratus

L o 60a
Fresh stem & leaves
of Cymbopogon citratus

0.2996+0.017b 0.23171£0.023b 0.029610.003b 0.0285+0.002b

6.33£0.62b 4.17+0.43¢

» BREHERNR, AFEIESETE R FEHEZRKEF Data in each column followed by the same letters are not significant difference at a=

0.05 as determined by Duncan’s multiple range test. T[] The same below.

%4 PHEBEAFFEADHRERFHEANHBEERNEW
Table 4 Effect of the velatile from Cymbopogon citratus under planta-
tions on germination rate and growth of Echinochloa crusgalli seedling
in airtight containers

&t B BRFER WiIwHE ik [

Treatment Germination ~ Fresh weight Root length Shoot length
rate( %) of stem(g) (cm) (em)

MECK 952 0.0529:0.002a 6.46%0.34a  8.83%0.49a

FEXHTH

Fresh root of a  0.0444£0.002b 4.96%0.30b  7.32+0.44b

Cymbopogon citratus

FEXH LR

Freshstem & laves 852 0.0421£0.002b 3.8730.28c  6.46£0.35b

of Cymbopogon citratus

3.2 BFEHERYWLERS
EHELZY LN EE 12 M8, FIEET 12
MBS (ES) HRS A, EFEHELRYHEE
o RN R, &2 51h 53.98%
34.40% . W5, B H CBBEME(3.68%), AKX 94
AL a, b 7 A EE8E, 2 a8k
Y, EBYREL2%.
3.3 EFRERYHLERSD

%5 BREHERMOLCBES

Table 5 Chemical components of the volatile from Cymbopogon citrates
shootus

&5 RAHE LAY AFR AER
No. Retenten  Compounds Moleculsr  [LE
time{ min) fomula  Area(%)

1 3.2 HEE dml CIOHI60  34.40

2 UM FEEGH CIOHI6O  53.98

3 28.07  ZERFEHRS Geranylacetate CI2H2002  3.68

4 2929 BERTTFHN Transcaryophyliene CISH24 1.9
45935 3R Bioydo[3.1.1] hept-2-ene, 2, 6

s L exhy 6. (4 methy 3 pentenyl- CISHA4 1.68
TR BEEHNY 1, 6, 10-dodecatriens, 7, 11-

6 M S methylee, (2)- e CISH4 0.8

7 31.21  KBREFUHE Germacrened CISH24 0.81
TRERHNY 1,3, 6, 10-dodecatetraene, 3, 7,

8 364 1L gimethyl, (Z,E)- CI5H24 0.82

9 3228 (HRER Codinene CISH24 0.48

10 3244 SR delta-cadinene CL5SH24 0.30
KWL B ER Lhydoxy1, 7-dimethyld-i

R s 35 ‘I b 5 C1SH60  0.36

12 35.57  FFFRAR Selina6endd CI5H260  0.75

BEEZDLSBET 11 NME, S EET 10 F
A (F6), HEOTH, EFBRIELZYAI10F K
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Table 6 Chemical components of the volatile from Cymbopogon citrates

rootus 5 3CH

%% REWE LEH HFL HER

No. Rt Compoms Molaer | R 1 Chisowa EH, Hall DR, Farman DI. 1998. Volatile constituents of

I 2159 TRER ylangeoe CISHz4 3 the essential oil of Cymbopogon citratus Stapf grown in Zambia.

2 28.40 E%ﬁddemme Cistze 5.66 Flavour Fragrance,13(1):29~30

3 29'47 K bongifolene.(V4) CISHe 2954 2 Cruz MES, Schwan Estrada KRF, Nozaki MH, et al.2002. Allelo-

’ g ' pathic effect of Cymbopogon citratus and Artemisia absinthium on

' 2.9 KIHER ngldene (V4) CIsH24 2673 seeds of Bidens pilosa . Acta Hortic,569:229~233

g RTURE Jupbdomebod LISA im0 Ln 3 de Suzana FM, Soares SF, Rogério F. 2001. Effect of the Cymbo-
8a0)- pogon citratus, Maytenus ilicifolia and Baccharis genistelloides

6  35.77 FFRAE Sdinsb-endd CI5H260  20.03 extracts against the stannous chloride oxidative damage in Es-

7 35.98  MAIAM Guaid CISH260  0.98 cherichia coli . Mut Res/ Genetic Taxicol Environ Mutag,496(1~

§ 3620 . ua.-muurckd CISH60  3.16 2):33~38 -

9 36.50 BB dodnl CISH60 2.6 4 Dudai N, Poljakoff Mayber A, Mayer AM, et al. 1999. Essential
“HE}HE L-naphthaenol, decabydro [, 4 oils as allelochemicals and their potential use as bioherbicides. J

10 3683 dimethyl7-( 1-methylethylidene )-, [ IR-( 14, dag, CISH60 3.73 Chem Ecol ,25(5) 1079~ 1089

8a3)]
11 37.72  ##8 Juniper camphor

SYRTEHEBLEDEREETEY, TEXATE
K5 (56.67% ), R A A-FH N EE(20.03%),
GRBENTEERER (5.66%) 1K =%
(4.33%), AR SR HLEMK, H£4%LUT.

4 it

AXEHEYIELZREYN, FF AREFELRE
ISR AR RSN E, XS R ELF
LFERRMERY R, M ERMBEHNEERKAAW
HFE A, VB B A X B R
HERSHR R EBERBPARSER >R
REROIG I BA IR R IR R B HAT A, X
HADMRRN LRSS B RIERIHLER
ABAR. FXRAEHBRERERAERIER
FERBIESIMISE RS, BRIG A GCMS 711, A
OB S i B T 45 R AR LB AL 2 L
ST RN, BEFEHERYHWERLEZRD T
B, ERERBFHEERM B, AEER
BEFARERDBREYNWRLEY, ZHHE
RO PHRABHE, 9 MEEE, RERY 2TMEF
(P CARCHRIELHRLEDRARANR R
R LR RS 1200 R IE R R S R
REBBEERBIHNFH T, WX A EEY =%
B ) FFRRERY RN REFEEN LR
i

PARERT I RELBRY R E R E T3k, &
RAKZSERGINAD SUKMBREE A
72036 X P ST S B RAG T B S %
MERELEYRNANE —EEN. FHRER
F HRBE P HE R LR RAFTEDAE,

CISH260 1.72
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