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ABSTRACT

In order to consider the allelopathic effect of aqus extracts of Artemisia annua on
germination and early growth of Isabgol (Plantagate), an experiment was conducted using a
completely randomized design with five treatmemsntfol, 25%, 50%, 75% and 100%
concentration of aqueous extracts) and four repiaas in the laboratory. Results analyzed by
SAS software with means subjected to Duncan téskgprobability level showed that effect of
different concentrations of Artemisia annua extraets significant on germination percentage
and rate, plumule and radicle lengths and fresh dndd weights of seedlings.
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INTRODUCTION

Allelopathic had been applied by Molisch at thetfiime in 1937. He also used this word for
chemical interaction of live creatures, and chemicanpounds which involve in this process
named allelochemical.

Allelopathy is a biochemical interaction betweeror2more plants and their microorganisms
which in releasing natural chemical materials (afjathins) by a plants, will affect on
physiological process of plants or other creat{teg].

While extracts, roots and also the resCafdaria drabaadded to soil directly, in an experiment,
Qasem [3], avoids from germination and growth oddtonomical plants such as barley and
wheat.

Kiemnec and mcinnis [4] considered the effect afieaays extract o€ardaria drabaroot on
germination of winter whealedicago sativaAgropyrum repenand Psudoroegneria spicata
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and resulted that by increasi@grdaria drabaroot extract, germination and radicle length of al
4 spices will decrease in comparison with contdi$t{lled water), but wheat and wheat grass
were more tolerance than other 2 spices.

Herbal and aromatic plants contain materials winatie deterrence on plants germination and
growth [2]. Impact of tea leaf extract on cottomgth showed that this plant is under effect of
tea extract [5].

Artemisia annua Lfrom Asteraceae family is an annual plant whichtaming many kinds of
extracts and glycoside and alkaloid component areguas an herbal plant [1]. Allelopathins
which are in poisonous plants have phenolic, glgand alkaloid components [6, 7].

Recognizing weed with allelopathic characteristaoyd its effect on germination and early
growth of crops in each zone has special import8otthis experiment’'s goal is considering
Artemisia annua L.allelophatic potential on germination and greesnetPlantago ovata
seedlings which had been done in laboratory cir¢ances.

MATERIAL AND METHODS

This research had been done to consider allelapatifect of Artemisia annua Lextract on
germination and early growth &lantago ovatalt had been done in completely randomize plan
with 4 replication in agronomy laboratory of Zalrivesity of Iran in 2011.

Collecting Artemisia annua L. organs

Firstly, to do this experiment, organs had beetectdd from Gorgan research center farm, and
after cleanse, they had been sent to become dey. ditied in 758C in oven, and then the organs
divided to 2-4 cm, and 50 gr of dried organs weaghby digital scale. In the next step, they had
been putted in 65% ethanol for 10 min. Finally tihey been washed by districted water several
times.

Providing the solvent

500 ml of distilled water added to 50 gr of antifesial organs, and shook by shaker 500 for 24h.
After that the solvent had been filtering by Watinfdter paper. All dishes which were needed
for experiment had been sterilization by autoclawv&2@C. To do this experiment, there were 5
treatments included control or pure distilled wat$%, 50%, 75% and 100% d&frtemisia
annua L.extract.

Seed culture

In this stage of experiment, firstly realty seedsl lbeen separated and had been put in sodium
hypo chlorite solvent. After the proper time, thead been washed by distilled water for several
times. Then they had been put in Petri dishes whiath filter papers in each Petri dish we
cultured 20 seeds. This work did near alcoholidtlifto reduce environmental pollutions
percentage).

After cultivating, we added provided solvent, ahdrt we closed Petri doors by Parafilms. Since
1 day after cultivating, germinated seed had beeamted for 9 days.
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We studied following characteristics

Germination Percentage (GP)

From second day, we started counting the germinsgeds daily in specific time. At that time,
those seeds were considered germinated which thdical length was more than 3 mm.
Counting continued till we could count more gernttaseeds and the resulted final counting
considered as final germination percentage.

GP: Ni/ N x 100
Ni: number of germinated seed till day)
N= total number of seeds.

Germination Race (GR)
In order that, from the second day 8 &ce a 24 hours we counted germinated seeds @nd it
race was determined by Maguire equation [8]:

CR — - Si
B Di

=1

GR: Germination Race (number of germinated seedah day)
Si: number of germination seeds in each numeration

Di: number of days till i numeration.

n: number of numeration times.

At the end of experiment we chose 10 plants frooheRetri dish, separated their radicle and
plumule and measure each plat's radicle and plunength separately. Then we put each
repetition on the filter separately. In order tokeahem dry and measure its dry weight, we put
them in oven with 7% temperature for 24 hours, after we achieved purabers, we used SAS
software for analyzing them and used Excel softwadraw graphs.

RESULTS
Results of data statistical analysis had been shoveable 1 and results of comparison between

characteristics mean had been shown in table 2seThesults showed thatrtemisia annua L.
extracts have deterrence effect potential on geatioin and early growth d?lantago ovata

Table 1: Result of variance analysis on germination and growth of seedling Plantago ovata under
different extract concentration of Artemiasia annual.
Mean Square

SOV df GP GR RL PL WW DW
(%) (cm) (cm) () ()
Treatment 4 692’5 18.08 7.74 2.39 0.0038 0.001
Error 15 24.21 0.78 0.3 0.06 0.00079 0.0001
C.V (%) 4.66 7.93 13.16 9.94 15.2 22.56

Note:” and” indicate significant difference at 5% and 1% prbligy level, respectively ns is not significant.
GP: Germination percentage, GR: Germination raté; Blumule length, RL: Radicle length, WW: Wet wigig
DW: Dry weight.
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Table 2: Effect of different extracts concentration of Artemiasia annua L. on germination and growth of
seedling characteristicsin Plantago ovata
Extract concentration GP GR RL PL WwW DW
(%) (%) (cm) (cm) 9 )
0 97.5a 11.58a 5.35a 3.04a 0.1364 0.046@a
25 87.5b 9.31b 3.67b 2.05b 0.11b 0.029n
50 81.25¢c 7.66¢C 2.97c 1.57c 0.09c 0.016¢
75 75d 7.5¢ 2.37cd 1.37c 0.074cd 0.009cd
100 62.5e 6d 1.72d 1.05d 0.05d 0.0077d

Note: Similar letters in each column hadn’t any sigrafit statistical difference.
GP: Germination percentage, GR: Germination rate; Plumule length, RL: Radicle length, WW: Wet Wgig
DW: Dry weight.

Germination and race percentage on different concentration of Artemisia annua extract:

Results of analysis in 1% of probable levels shotined there is significant difference between
different concentration oArtemisia annua Lfor percentage and race of germinationsabgol
(Table 1). Comparison between means of differententration effects percentage and race of
germination had been showed in table 2. As yourselferent extract concentration, the most
germination percentage is related to control (0% @7.5%, and the least is related to 100% of
extract with 62.5%.

Also, in germination race the most races were edlab control treatment (0% of extract
concentration), and the least was related to 100éktoact (Table 2).

Resulted of researcher’s studies show that extfa&sttemisia annua Lplant, leads to reduction
in race and percentage of germinatio\uena lodovicianandAmeranthus retroflexug®].

Radicle and pumule length in different Artemisia annua L. extract concentration:

Results of variance analysis showed that in 1% robgble level, was significant difference
about pumule and radical length (Table 1). Comparibetween radicle and pumule length
means in different extract concentration (0%, 23®%, 75% and 100%) showed that by
increasing extract concentration pumule and radigsigth will decrease.

The most reduction in pumule and radicle length haeén observed in 100% of extract
concentration.

Wet and dry weight of seedling in different extract concentration:
Impact of different extract concentration on wetl alry weight of all spices was significant
(P<0.01) (Table 1).

Effects of extract concentration on seedling drg aret weight had been shown in table 2. As
have being seen, by increasing extract concentratiet weight oflsabgol decreased; in this
case, the minimum wet weight was related to 100%exifact concentration. Also, about
seedlings dry weight, results were the same byeasing extract concentration till 100% dry
weight amount had been decreased.

DISCUSSION AND CONCLUSION

Allelochemicals put the plants or creatures phygimal process under effect existing
compounds inArtemisia annua Lextract has deterrence role on germination anaviyraf
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Plantago ovataalthough this effect on germination, pumule aadiale length growth and dry
and wet weight was different a wide range of activelogical compounds which had been
produced by differenfArtemisia annua Lspices, had been reported [10]. One of the most
important active compounds is artemisinin, sesquétee lactone has toxicant role which deters
lettuce andPortulaca oleracea Lgrowth [11].

For instance, Lydort al [12] reported that chloride methylene extractAofemisia annua L.
includes artemisinin, and this extract's impact glot soil on growth and germination of
Amaranthus retroflexusas similar to that time whefrtemisia annua Lleaves mixed with plot
soil and its avoidance ofhenopodium albunand Amaranthus retroflexusvas more than
soybean and maize. Romorggial [13] and Tworkoski [14] showed that some of connpas
which exist in herbal plants extracts have stroetgdence feature, and in more than 1% of
concentration leads to avoided germination of glavitich are around them.

Results of this consideration and according to tdartet al, [2] showed thaArtemisia annua L.
extract has impact on radicle and pumule lengtlexgferimental plants. As extract has direct
contact with radicle it has more impact on radildagth. Reduction in radicle growth in
comparison with pumule have been observed in higitentration which it is more because of
extract features, plants spices and chemical fesiirall allelochemicals.
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