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Effect of Essential O il Extracted fram A corus tatarinowii Rhizames on
Germ ination and Growth of Barnyardgrass, Eclipta and Rice(Oryza sativa)

Q AN G Sheng

(W eed Research L aboratory, N anjing A gricultural U niversity, N anjing 210095, China)

Abstract: The laboratory and glasshouse experimentsw ere conducted to evaluate the effect of
fraction 4 on seed gem ination and seedling grow th of barnyardgrass (Echinochloa crusgalli (L. )
Beauv. ), eclipta(Eclipta prostrata(L. ) L. ) and rice(Oryza sativa L. ), which was separated
from the essential oil of rhizomesof grass-leaved sw eetflag (A corus tatarinow ii) thatw as dephleg-
mated at low pressure A common phenomenon w asobserved in both laboratory and greenhouse
trials, that is, seed gemination and seedling grow th was inhibited at higher concentration but
slightly increased at 50 mg/A or lower concentration U nder laboratory conditions, inhibition
was observed at concentration from 50 400 mgA and more than 90% inhibition with
> 400mg/A. However, under glasshouse conditions, inhibition occurred at 3000mg/A or higher
w hile increase of the grow th was observed at 1000mg/A or lower concentration

Key words Biological activity; Extract; A corus tatarinav ii Schott; Echinochloa crusgalli (L. )
Beauv. ; Eclipta prostrata(L. ) L. ; Oryza satival.

The extract of grass-leaved sw eetflag (A corus cide during storage of grains!. If it could inhibit
tatarinov ii) has been thoroughly investigated for gem ination of seeds, the repellent may have an
repelling against post-harvest insectsand for fungi- additional function in addition to prolonging sto-
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rage duration of grains T he effect of inhibition to
gem ination of seeds and grow th of plantsmay be
applied to weed control
extract from A corus tatarinowv ii to higher plants

How ever, allelopathy of

has not been reported 0 far although a simple
study w as conducted on inhibition of lettuce seed
gem ination by sesquiterpenoids isolated from A -
corus calamus™ and the extract or some compo-
nents of A corus tatarinav ii and A. calamus had
ome phytotoxicity to some aquatic algae"®. The
purpose of this study was to detem ine its biologi-
cal activity of the extract to two main paddy w eeds

in China and rice

1 M aterialsandM ethods

1 1 Preparation of extract

The rhizomes of A corus tatarinav ii were col-
lected in the hilly regionsof W uhu City, PR China
and air-dried under the sun The dried rhizomes
w ere broken into snall segnents, 10 kg of which
w ere distillated in a 50L distillating still for 10 h
one time A sa result, themixture of essential oil
and w ater w ere obtained Essential oil was extrac-
ted from themixture using the solvent ethyl ether.
A fter the nlvent w as evaporated, essential oilw as
further dried with NaS04 Finally, light-yellow
oil extract was obtained w ith the follow s

The index of physical characters of essantial
oil was given below:

D#=1 009, n*D= 1 551, [&]*= 1 1076

Essential oil was dephlegmated through a de-
phlegmator at low pressure Four fractionswere
obtained under the follow ing conditions(T able 1).

Table 1 The conditions under w hich four fractions
w ere obtained through a dephlegmator

Fraction Tem[()erature l(?rz(rensajgrlse EZE%ptr)e
1 66- 123 5 15346
2 123- 128 5 15570
3 128- 131 5 15599
4 131- 137 5 15600

Itw as believed that fraction four contained the
most abundant asarone 0 only this fraction was
used for bioassay'®.

1 2 Preparation of solution of the extract

Circular dextrin was selected and used as an
enulsifier to disolve the extract Two mother -
lution with 5000 mgA and 1000 mgA was pre-
pared as mother lution by mixing 5 mL extract
with 2 5 g circular dextrin, Q 5mL extract with
0.5 g circular dextrin and then added sterile dis-
tilled w ater to 500mL. Then, themother slution
was diluted to 3000mgA , 500mgA , 400mgA,
300mgA ,200mgA ,100mgA and 50mgA con-
centration separately.

A s a control, the anulsifier circular dextrin
olution was prepared with equal amount of the
enulsifier in 50 mgA, 100 mgA, 200 mgA ,
300mgA, 400mgA, 500 mgA, 1000 mgA,
3000mgA and 5000mgA.

1 3 Biocasay

The seeds of barnyardgrass(Echinochloa crus-
galli), eclipta(Eclipta prostrata) and rice (Oryza
sativa) were sterilized in 0.1% HgClz2 for 15 min
and then w ashing three tmesw ith distilled w ater.
Twenty weed seeds for each ecies and ten rice
seedsw ere counted and put on a piece of sterilized
filter paper in a 9-an-dianeter petri dish 10 mL
of extract wolution at each of ooncentrations
of 50mgA, 100 mgA, 200 mgA, 300 mgA,
400mgA and 500 mg/A wlution groups in every
three petri dishes group w ere added into the petri
dish Three replicateswereused Two setsof con-
trolwere used, i e sterilized distilled w ater and
circular dextrin The circular dextrin control in-
cluded six different concentrations in 50 mg/A ,
100 mgA, 200mgA, 300mgA , 400mgA and
500mgA..

A ll of treatmentsw ere placed in an illum inat-
ed incubator with a 14 h light (1000 ymol E*m” **
s ')/ 10 h dark regme at 25 . After 2 d incuba
tion, gem ination of both weed and rice seedsw as
observed A fter the plantswere further incubated
for additional 7 d, the length of the seedlings and
number of the rootsweremeasured and recorded

A 13 an-layer of paddy il was put into
twenty eight 45-an-diameter pots with 15 an
depth in a glasshouse 100 seeds of each weed
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gecies and 50 rice seedswere sowed at the sur-
face of il After 24 h, 200 mg/A, 300 mg/A,
400mgA, 500mgA, 1000 mgA, 3000mgA,
5000mgA extract lution and enulsifier were
Prayed with a hand-grayer. Dry weight of the
seedlingsw asmeasured after 18 d of treatment

ANOVA inDuncan’ smultiple comparisonw as
enployed to compare the difference between the
treatmentsw ith Statistic Softw are SPSS 10 0 and
Excel 97

The expermentsw ere conducted tw ice

2 Realtsand D iscussion

A t the concentration of 50mg/A , the extract
promoted gemination of the seeds of rice, barn-
yardgrass and eclipta There were two peaks oc-
curred at 50 mgA and 300 mg/A in the gemina-
tion curve of rice and eclipta regectively. The
steep change occurred two times in the curves of
all of three tested secies beween 50 mg/A
and 100mgA and between 300 and 400 mgA
(Fig-1). However,
peak at 50mg/AL and as concentration of extract in-
creased to greater than 50 mg/A, gemination of
the seedsw as inhibited Therewasaflat curve for
barnyardgrass between 100 mgA and 300 mg/A
(Fig 1). Extract lution at 500mg/A reduced the
rate of gem ination dow n to about 50% for all test-
ed plants

barnyardgrass only had one
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Fig-1 The effect of extract on gem ination rate of
the seeds of tested w eeds and rice

How ever, therew ere differences in biological
activity on gem ination of three gecies of seeds

Between 100mg/A and 300mg/A , the gem ination
rate of rice seedswas not markedly influenced by
the extract, while that of eclipta got high point at
300mgA.

Since the essential oil extracted from roots of
A corus tatarinav ii can be used as repellent against
stored-product insects, the biological activity of in-
hibition of seed gem ination could be beneficial to
reduce consumption of grains during storing

The inhibition of seedling grow th for all three
gecies increased with increasing concentration
W hen concentration was 500 mgA. grow th was
completely inhibited The steep curves occurred
between 50mg/A and 100mgA. The snall peak
appeared at 50 mg/AL in rice(Fig 2). The extract
retarded the root growth much more than stam
and leaf growth (Fig 2, Fig 3 and Fig 4). At
100mg/A ormore, the root grow th was seriously
inhibited (P < 0. 01) , andw hen theconcentration
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Fig-2 The effect of extract on the grow th of stam

and leaf of tested w eeds and rice
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Fig- 3 The effect of extract on the grow th of
roots of tested w eeds and rice
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increased to 400 mg/A, the root growth nearly
stopped (Fig 3). Therefore, the result show ed
that the inhibition of extract to root grow th was
more effective than leaf and sten growth, by
w hich extract should be studied further to deter-
mine potential of biologically based herbicide to

control weeds in paddy rice fields
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Fig-4 The effect of extract on the grow th of seedlings
of tested w eeds and rice

The number of rootswas not significantly in-
fluenced at concentration of less than 400 mg/A
(P> Q 05) (Fig 5). At400mgA , the number of
roots reduced to the low est percentage How ever,
therew ere differences in bioactivity betw een those
three secies of plants since there were marked
differences between rice and barnyard grass at
concentration of between 400 mg/A or higher and
300mgA or lower for (P< Q 01). A Ithough the
gem ination rate of rice and barnyard grass seeds
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Fig-5 The effect of extract on number of roots
of tested w eeds and rice

under the treatment of 300 mg/A extract were
higher than at control, most of geminated seeds
only had bud sheath out of seeds (Fig 5). It
gppears that bud sheath could not be inhibited by
the extract T he elongation of bud sheath could be
even promoted at 300 mg/A or higher concentra-
tion
The grow th of tested plantsw as promoted at
low er than 3000mg/A (Fig 6). At 3000mgA or
higher, the grow th of plantswas in hibited The
inhibition effect of the extract on the grow th of
barnyardgrass and ecliptaw as greater than that on

rice
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Fig- 6 The effect of extract on grow th of thew eeds
and rice in a glasshouse

The inhibition effect of extract on wo weed
gecies was more than that on rice in the
glasshouse experiment 0 that the extract could be
used as a biological based herbicide for control of
paddy weeds In addition, promotive effect of the
grow th at low dosage of extract could be used as a
plant grow th regulator.

There were the marked differences in the ef-
fective dosage between the laboratory and
glasshouse experiments since the former closing
systen protected biological oon-
stituents from volatilizing w hile the latter opening

experimental

one allowed some of them to volatilize

Because asarones w ere major constituents of
fraction four dephlegmated from essential oil, al-
lelopathic effect of the extract on higher plants
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may be due to asarones

her technical assistance and Dr.
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