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ABSTRACT

The allelochemicals or secondary plant metabolté®n are released to environment, influence thengeation
and seedling growth of neighbors' weeds. The airthisfstudy was to investigate the effect of theaek of St
Johnson wort (Hypericum perforatum) on the numbret mmass of weed seedlings and their seed germimatider
laboratory conditionsTheSt Johnson woréxtracts were considered with different concemndrat (1.25 to 20%) on
the germination and seedlings growth Z#a maize, Johnsongrass (Sorghum halepense), Coamdsquarter
(Chenopodium album) and Redroot pigweed (Amarantietroflexus) for 5 days. Results showed that with
increasing concentration of St Johnson wort exsatheir effects on reducing seed germination agedkng
growth of the above mentioned plants were morerse@mparison of extract effects with polyethylgheol,
revealed that reduction of Johnsongrass, corn sgednination and length of plumules were attributedthe
osmotic pressure of the extract, where, inhibitioh seed germination of Redroot pigweed and Common
lambsquarter was due to allelochemicals.
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INTRODUCTION

Environmental effects of chemical herbicides aral ltmitations of their implementation have led ke tincreasing
importance of non-chemical alternatives in the myan@ent of weeds [3]. Allelopathy is a biochemicahation

between two or more plants or cultivars in which thlease of natural chemical materials (Allelojpegthby a herb
affects the physiological processes of neighboplagts or organisms [3]. Using this phenomenon, might be
able to control the weeds in farms without impletir@nchemical herbicides. For example, the inhib&éfect of

walnut leaves on neighboring herbs is an instafedlelopathic effects [15]. Jung et al. [2004] ogjed that various
types of rice have different inhibitor effects dretemersion of Barnyardgrass seedlings [14]. Intiadd in their

green house experiments, Abdul- Rehman and HalSi89lldemonstrated that alfalfa and its decomposethins
have allelopathic effects on Graminmperata cylindrica [1].

Observations conducted in Pakistan indicated thatixing the remains of forage sorghum with soil @undtivating
wheat in it is 40-50 percent effective in contmliweeds and leads to a better performance ofseébd up to 15
percent [4]. With its allelochemicals, Ry&egcale cereajehas been used as a covering plant and mulch in
cultivations such as corn, cotton and soya in ti A3, 2].

Medicinal and aromatic plants have ingredients fieeste inhibitor effects on germination and growtlother plants
[12]. Inhibitory capability of allelopathins of atldock medicinal plant on the growth of some plamdécates that
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the extract of this plant has inhibitory effectstbe growth of weeds [8]. Effect of tea leaf extran the growth of
linen showed that this plant is affected by theléad extract [11].

St. Johnson worfHypericum perforatuinis a several-years-old plant from Hypericum fgmithich is used as
medical plant due to its multiple essenses andaitkand glycoside ingredients [3]. Known alleldpiag in plants
which have toxic properties mostly includ alkalagtiycoside and phenolic ingredients [9, 18].

The objectives of this research were (i) to study dllelopathic effects of St. Johnson wort medicplant on the

germination of the seeds and the growth of seesllin§ weeds including Reedroot pigweeAmaranthos

retroflexug, Common lambsquarterChenopodium albumand JohnsongrassS@rghum halepenseas well as

cultivation plant corn4ea maykin laboratory circumstances and (i) to segredhte allelopathic effects of the
extracts, from osmotic pressure.

MATERIALSAND METHODS

This research was conducted in the laboratory ahiém Phytopathology Research Institute. After miyyin

shaddow and 25°C temperature, aerial parts of Btsdm wort was grinded and powdered. Fifty gramshisf
powder was added to 500 ml water containing 2@iakiol and then put on shaker with rotational speet30 tpm
in room temperature (22+2°C) for 24 hours. Theasttwas passed through filter paper and 500 mirveatataining
20° alchohol and then put on shaker with rotatiepaled = 130 tpm in room temperature for 24 hde. resulted
solution was passed through filter paper. The eigrabtained from this two processes were then aréxel kept in
temperature -5°C for the next steps of the experima order to eliminate alchohol, the extract wiaied in room
temperature under vacuum using rotary evaporatesul@ng remains from drying the extract was digsdlin 50
ml water containing 20° alchohol and various dégsiof the medicinal plant extract were providednfr it.

Densities of 1.25, 2.5, 3.75, 5, 10, 15 and 20 ofiters of this alchoholic extract were added tdriPéishes
containing filter paper [19] (Table 1). Polyethygeglycol tests were conducted to determine thedstahof osmotic
pressure in exploring the effects of Yarrow extraestthe germination and growth of weeds and difféaging it

from allelopathic effect [19]. For this purpose,mugtic potential of the extracts with various deesitwas
determined by osmometer and then, PEG solutioris sithilar potential were provided. Evaluation oflicators
including percentage of germination, length of céi and plumules were examined five days later [6]

Table 1. Osmotic potential of various densities of St Johnson wort

Density of extract (%) 0| 1.25 2.5 3.75 5 10 15 20
Osmotic potential (megapassal) | 0 | 4.12| 8.25] 1237 16.50 33.00 49.50 66|00

To evaluate the effects of St Johnson extract agefhylene glycol, tests were conducted separatetier similar
conditions. After evaporating the organic resolyetérile aquapura was added to each Petri dishefmte various
densities of the extract in terms of milligraméfi{6]. In laboratory, 50 aseptic seeds of weedkscmmn were placed
in each Petri dish. Viability of the tested seeanlscorn, Redroot pigweed, Common lambsquarter ahdsbngrass
were determined 90, 98, 40 and 60 percent, respedetiin order to break the sleep of the seeds am@on
lambsquarter case Clorox solution (5.25 percentoblglorite sodium) was applied in temperature 25€ 10
minutes and in Johnsongrass case it was done aftckirg the seeds. Petri dishes containing filegyrgp and water
with 20°C alchohol were used as control. Petri eisbontaining seeds were placed in germinatoremthal and
lighting cycles of 25°C and 14 hours of lightingda20°C with 10 hours of darkness. Each of the bygeements on
the extracts and polyethylene glycol were conduaetetalanced and random models with four replinatfor each
treatment in laboratory conditions including 16 tsaf lighting with 25°C and 8 hours of darknesthw#i2°C.

Statistical analysis

Transformation of data was performed using the M [10]. Analysis of variance and mean
comparison with Duncan,s multiple range test wemégomed by SAS software.

RESULTS

Results indicated that St Johnson wort extractimagsapacity of inhibitory effects on the germipatand growth of
wild Redroot pigweed, Common lambsquarter, Johnsmsgand corn seedlings. This effect, howeverjfierdnt

on the germination and length growth of the radiead plumules of the species studied. In thiankghe effects
of St Johnson wort extracts with various densitiese compared with those of polyethylene. Since/qibllene
glycol does not have phototoxic effect and thebiilin of germination and growth of corn seedlireged weeds
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takes place due to osmotic pressure, it can differe between allelopathic effect of the extraetl asmotic
pressure [19].

It was also observed that the allelopathic effé@&talohnson wort extract on the germination andtle of plumules
of Johnsongrass and corn is low and due to osmpogigsure, while its effect on the germination ofliRet pigweed
and Common lambsquarter and length of plumulesoofiBon lambsquarter is evaluated as allelopathaceff

Effect of St Johnson wort extract

Effect of St Johnson wort extract on the percents#fggermination and length of radicles and plumwé®fedroot
pigweed, Common lambsquarter and Johnsongrasseasvaad corn as a cultivation plant is demonstriastdéble
2. Comparison of means exhibited that densitie®.6f 3.75 and 10 percent and higher significargijuced the
percentage of germination of Common lambsquartdrgongrass and Redroot pigweed. Its extract vatisities
of 15 and 20 percent decreased percentage of gafanrof corn significantly. St Johnson wort extrsignificantly
decreased the radicle length of Common lambsquarnédohnsongrass in all densities (Table 2).

However, its effect on the radicle length of Redrpigweed and corn in densities of 2.5 and 3.75 sigsificant
while compared to that of the control. Length aimules of Redroot pigweed, Common lambsquartercand in
densities of 3.75 percent and higher significaddgreased, while its effect on the plumules lemdthohnsongrass
in densities of 1.25 percent and higher was sicguifi while compared to that of the control.

Table 2. Effect of St Johnson wort on Germination and Growth of weeds and cor n seedlings

Common lambsqguarter Redr oot pigweed Johnsongrass Corn

Treatment
(density of extract)

Radicals (mm)
Plumule (mm)
Germination (%)
Radicals (mm)
Plumule (mm)
Germination (%)
Radicals (mm)
Plumule (mm)
Germination (%)
Radicals (mm)
Plumule (mm)

N
."(; Germination (%)

0% 7.7 7.7 39 | 134 | 1P 45 | 217 ] 279 | 425 | 36.9 | 11.9
125% | 4.4 & 3% | 124 | 107 | 427 | 45 | 1802 | 43.7 | 354 | 108" | 455"
2.5% 2.7 8.7 26 | 58 | 87 | 407 | 27 | 178 | 387 | 37.F | 104 | 46
3.75% 1.4 2.8 13 | 3.9 | 65| 47 2.3 18.F | 33.7 | 27.6 | 7.4° | 455"

50 1.2 2.6 21 33 | 5.3 | 435 | 15° 21° 327 | 1772 | 7.7 | 435¢

10% 1% 1.3° 75 | 005 | 08 | 078 | 1.1° 9.6 30.5 | 17.5 7° 45¢

15% 0.2 | 07 | 35 o° [0 o° 1.0Z2 | 7.6 237 | 145 | 4.3 39

20% 0° of 0 [o§ o7 o° 1.1 79 | 197 | 145 4.0 34

Table 3. Effect of Polyethylene Glycon on ger mination and growth of weeds and cor n seedlings

Common lambsguarter Redr oot pigweed Johnsongrass Corn

—_

2 - —_ < . —_ < . —_ < - —_ <
2 oo 1S e S £ [ S £ c ) € c [
2§ |E |E |5 |E |E |5 |E |E |5 |§ |E |s
25 | 2 e |g |2 o g |2 o g | @ 2 g
82 | § 2 k= S = £ 8 2 £ 3 2 £
- E |8 |3 g E |3 g E |3 g =

T 14 o @ 24 o @ 24 o @ 14 o @

~ O O] O O]

0% 1465 | 865 | 36.7 23 1465 | 455 | 184 | 3532 | 337 | 38.7 | 17.95 | 458
125% | 14.08 | 8.7 348 | 2097 | 142, | 447 18¢ 3468 | 327 | 338 | 1785 | 445
25% | 127 | 835 | 327 | 19.05 | 13.8% | 42.7° | 1865 | 33.65 | 31.7 | 32.1% | 1567 | 435"
3.75% | 12.5% & 32.7° | 19.4% | 1365 | 40.7 | 17.92 | 33.85 | 28.59 | 30.7%° | 15.48 | 42.5
50 116 | 718 | 297 | 139 9.3 407 | 167 | 338 | 27.7 | 285° | 15.4% | 42.5™
10% 9.25 6.7 27 12.6 8.45 | 33.5 19.9 | 30.6% | 20.7 289 13.65 | 42
15% 7.7 4.45 | 2% 1225 | 755 | 2577 | 12.45 | 245 160 | 26.09 1F 47
20% 6.8 | 375 | 137 11.5 5.6 17.7 10.F 219 | 135 | 17.3 4.4 40
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Effect of polyethylene glycol

Effect of polyethylene glycols (Table 3) on gerntioa percentage and length of radicles and plumofeRedroot
pigweed, Common lambsquarter and Johnsongrassesvead corn as cultivation plant is demonstrate@iable
3. Results revealed that polyethylene glycol insitees of 3.75 percent and higher significantly réesed the
germination percentage of Redroot pigweed and duignass. On the other hand, its effect on the ipation of

Common lambsquarter in densities of 2.5 percedtl@gher and in corn, in densities of 15 and 2Qcgetr was
significant. Polyethylene glycol significantly deased the radicle length of Redroot pigweed andah dorall

densities. Its effect on the length reduction ohfBmn lambsquarter and Johnsongrass in densiti@ssoand 5
percent and higher was significant while comparethé control. Comparison of the means showeddéasities of
2.5, 3.75, 5 and 10 percent and higher signifigamtiuced the plumule length of corn, Redroot pegv€ommon
lambsquarter and Johnsongrass.

Comparison of figures

Comparing the effect of St Johnson wort extrachwliiat of PEG diagram of the effects of St Johnsort extract
on the reduction of germination percentage in Comfambsquarter and Redroot pigweed has a shaqgsz ghan
that of polyethylene glycol (Fig. 1). This reductis due to osmotic pressure as well as the abetop effects of St
Johnson wort extract. The results suggested thretalparallelism and similarity between the graphBEG effects
and those of St Johnson wort on the reduction ohigetion percentage of corn and Johnsongrasscamattribute
this reduction to osmotic pressure. Since equasitles of PEG and St Johnson wort extract demaestrdifferent
effects, hence increase in the effects of St John&wt extract was attributed to the allelopattife@ (Fig. 1).

" lambsquarter Concentration
lambsquartr PFEG

., Pigwaed Concantation
U B v Pigv:ed FEG
iknlii Johnsonerass Concantration

Johnsonerass FEG

Com Concentatim

ComPFEG
y=-3 S04l ey (lambsquarter Concentration)
y=-28126x 4410189 L Linear (lambsquastr PEG)
y=-1T006x+61484 .. Linzar (Pigweed Concantration)
y=-3776Ix+53268 Linsar (Pigweed PEG)
y=3 9Bl e (Tohnsongrass Concantrating)
y=-30798x+39.2% - — - Linaur (Johmsongrass PEG)
y=-11381x+48321 - — Linzar(ComConcantration)

| y= 044550 —-eee Linzer (ComPEG)

40

e T tion %)

Concentration (%)

Fig. 1. effects of St Johnson wort extract and PEG on ger mination per centage in Common lambsguarter, Redr oot pigweed, Johnsongrass
and corn

Effects of St Johnson wort extract on the reductibtength growth of radicles and plumules in Redrpigweed,
Common lambsquarter, Johnsongrass and corn catirieited to osmotic pressures because their gimplmost
parallel with that of PEG (Fig. 2, 3).
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45 -
lambsquartar Concantration
40 - lambsquartr PEG
Pigwzad Concentration
Li +  Pigwead PEG
- ¢ Johnsongrass Concantration
E il Tohnsongrass PEG
= . Com Concantiation
= 5 -
;E ComPFEG
; 0 - v=-05869x+6.1786f ——— Linear {lambsquarter Concantration)
= y=-LI196dx+1648 . Linzar (larbsquarts PEG)
E 5 y=-1.0451x+14.179 Linear (Figweed Concentration)
g y=-L1738x+24.572 ___._ Linear (Pigweed PEG)
10 - Tt s RIMBHILI S L (folmsingress Conseatistion]
y=-1.9905x+13.447 ----- - Linear {Johnsonerass PEG)
3 v=-39343x+42793 ——--Linear{Com Concantmtion)
w=-2378x 44004 . —. Linzar {ComPEG)
]

175

H 10 15 0

Concentration (%)
Fig. 2. Effects of St Johnson wort extract an PEG on the plumule length in Common lambsquarter, Redr oot pigweed, Johnsongrass and

corn

40 = lambsquarter Concentration
—- +  lambsquarts PEG
33 Tl - Pigweed Concentmtion
e Pigwaed FEG
i = ~— Johnsonerass Concentration
'; \ ‘““-._‘_‘_ Tohnsonerass PEG
§ 25 N _h“"‘h._h‘_h Corn Concentmtion
W .. ComPEG
i . - ¥=-1.325x+5.875 — Linzar {lambsquarter Concantration)
2 20 y=-070062+10039 Lineer (lambs quartr PEG)
E ) y=-18143x+13464 Linzar (Pigwaad Concantration)
£ B y=-13929x+17.168  ----- Linzss (Pizwa=d FEG)
y=-2.5431x+27.444 ——-- Linzar (Johnsonerass Concantration)
10 v=-1.8302x+39.276 ——— - Linzar (Johnsongrass PEG)
;::1_144::—12.936 ——--Linear (Com Concantmtion)
3 v=-149x+20.883 — =+ Linsar (ComPEG)
0

] 1.25 13 3

g5

b] 10 15 0

Concentration (%)

Fig. 3. Effects of St Johnson wort extract and PEG on radicle length in Common lambsquarter, Redr oot pigweed, Johnsongrass and corn

DISCUSSION

Allelochemicals affect physiological processes @ighboring plants or mechanisms. Ingredients inioneal of

aromatic plants contain materials which have inbilyi effects on the germination and growth in othlemts [12,
20, 21]. Results of this research and Cheng firgl{B§ indicated that the extract of aerial partsvadicinal plants
had a significant effect on the reduction of gemtion and growth of the neighboring plants seedlinbhese
indicators demonstrated that in some plants, itdripichemicals exist mainly in the growing partsngaring to
their under ground parts.

Our findings also showed that ingredients in theaagarts of St Johnson wort medicinal plant havabitory
effect on the germination and growth of seedlingswild Redroot pigweed, Common lambsquarter and
Johnsongrass as weeds and Corn as a cultivar,ithbiggeffect is different on seed germination &nyth growth
of radicles and plumules. These results as wehase of researches conducted by Romangi and Twkirka4, 25]
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suggest that ingredients in the extract and essgineedicinal plants have strong herbicidal effentd in densities
higher than 1 percent can prevent weeds from geatinop (Fig. 1, 2, 3).

In consistence with Hartman et al. [12] and Riznd &Rizvi reports [21], results of this researchvgbo that St
Johnson wort extract affects the length of radiotge than that of plumule in the plants study. Thire effect on
the radicle length is evaluated in terms of itedircontact with the extract. In higher densiteeseduction in the
radicle growth comparing to plumule growth was oted which is due to the extract type, plant speead
chemical properties of the allelochemicals.

Results of Fuji's experiments [8] on 239 mediciplaints displayed that ingredients in various paftthese plants
have strong inhibitory effects. Intensity of thi$eet on radicles and plumule depends on the densithe extract
as well as ingredients that form it. Moreover, witle osmotic pressure that exists in such extrétwts; inhibitory

effects can be attributed to the allelopathy phesmwon [19]. This result along with findings of Dayat al. [7]

showed that effect of St Johnson wort extract @angtowth of seedling of cultivation plants is mgsatlue to the
allelopathic phenomenon.

Studying the allelopathic effects of medicinal ptaan controlling weeds is useful for organic agitiere and can
be a proper guide for selecting alternation progrgid]. Cultivating medicinal plants which are stant against
cold weather in mild and cold regions has the athges of autumn sowing. The advantage of rainimindithe

growth season, decrease in illnesses and weedsraneg advantages of placing medicinal plants saadamomile,
oxtongue and maritigal in alternation programs [5].

Since weather conditions and genetic charactesistigplants are considered among the most impoféahdrs that
affect the formation and diffusion of allelopathicaterials, controlling weeds using this method lieraation
systems requires supplementary experiments in ¢amditions and on other cultivating types of cdtf]|
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