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ABSTRACT

This research was carried out to study allelopathic effect of aerial and underground part of Eucalyptus
camaldulensis on germination and early growth seedling of Vicia villosa, Onobrychis sativa, Festuca arundinacea
and Trifolium rigidom. The extraction was provided from aerial and underground part of Eucalyptus camaldulensis.
Different concentrations of this species (0, 25, 50, 75 and 100 %) was provided by adding distilled water. Then
completely randomized design with five treatments and four replications was used to analyze the data. Results
indicated that there were significant differences among all traits (germination percentage, germination speed, root
length, shoot length, plant length and seed vigor index) except for germination percentagein Vicia villosa (P<0.01).
Means Comparison indicated germination percentage and speed and primary growth indices decreased by
increasing of extract concentration. The highest germination percentage and speed, length of radical and plumule
and seed vigority were belonged to control treatment and the lowest length belonged to 100 % extraction.
Germination and early seedling growth of 4 species were reduced significantly by increase of extract concentration
so that Onobrychis sativa and Trifolium rigidom indicated more sensitive to allelopathic effect of Eucalyptus
camaldulensis.

Keywords: Allelopathy, Eucalyptus camaldulensis, Vicia villosa, Onobrychis sativa, Festuca arundinacea,
Trifolium rigidom.

INTRODUCTION

Allelopathy is defined as direct and indirect effeof allelochemical compound resulted from orgamighich may
have inhibitor or stimulator effects on the samedifferent organism. In this process, Synthesidiologically
active molecules produced by plant and their resigiay convert to other forms and influenced on ginaaf similar

or non similar plants [6]. Allelopathy term wasriduced by Molich in 1937. He defined it as recgaioeffects of
biochemical compounds among all plants and micragigg. More studies on allelopathy were conducted o
germination percentage and speed and flowed by esdling growth [13]. Plants produce many chemica
compounds in their growth period. These compouetisase in environment in form of gases and or bghimg
from aerial body, leaking from root and or deconipg$lant resides. Frequently allelopthy causedeatese in plant
growth more than what caused by competition intglam sunlight, water and nutrition [7]. Allelopatttompounds
restrict plant growth through negative interactiovith important physiological processes such asgés in cell
wall structure, prevention of cell division and igity of some enzymes. These compounds can alsrctathe
equilibrium of plant hormones, pollen tube germimat absorption of nutrient elements, displacenwdrgtomata,
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photosynthesis, respiration, protein synthesismpigt, and changes in DNA and RNA structures [8Ell&pthic
effect of Umbelliferae family on lotus was verifidy [12, 14] investigated the allelopathic effetArtemisia
annua on redroot pigweedAfnarantus retroflexus), common lambsquartershenopodium album), soybean@lycine
max) and corn Zea mays). They reported that this species had inhibitdeafon studied plant and it caused a
decrease on weight of aerial parts. The effectowf lettuce Lactuca sativa) cultivar leaf extracts were examined
on brandyard grass. It was reported that leaf vesicf lettuce inhibited root and shoot fresh wisidly 88% and
79%, respectively [25]. Inhibitory effects d@isticia anselliana (Nees) T. Anderson oviigna unguiculata (L.) was
tested by [5]. They found that all isolated compaginbtained frondusticia anselliana showed an inhibitory effect
on the three parameters measuredvigma unguiculata germination (rate of germination, shoot lengthd d&mesh
weight). [9] reported that aqueous extracts Tofymus kotschyanus had a considerable inhibitory effect on
germination ofBromus tomentellus and Trifolium repens. [1, 4] also studied the allolopathic effect Bfiymus
kotschyanus on Achillea milefolium and Sanguisorba minor respectively. Euphorbia family also is one of tiker
allelopathic plants. [24] reported thBtiphorbia geniculata, E. hirta and E. microphylla exhibited inhabitation in
germination percentage in initial stagetrficum aestivum.

Eucalyptus camaldulensis is one of the most important plants used to presgeiiterosion and to recover the plant
cover in studied area. This plant also used in l@mch as windbreak and medical plant. In studiedh ambich
consisted of 6000 hec, many plants (range spemiétd/atable and medical plant) were cultivateddehen different
goals. Understanding allelopathic effect of plamtseach other helps managers correctly to plam tlegjetative
projects for restoring and rehabilitating of destiee environments. The objective of this reseavels to investigate
the allelopothic effect dEucalyptus camaldulensis on germination and early seedling growth of famge species.

MATERIALSAND METHODS

Aerial and underground parts Bficalyptus camaldulensis were collected from Chah Nime, Zabol, Iran. Aféér
drying at room temperature, 5 g of powder were gicknd mixed in 100 ml water and placed on a shiaket4 h
and then centrifuged at 3000g for 15 min. The olsti mixture was filtered using Whatman 1 filter @ap
Concentrations of 25, 50, 75 and 100% were prepargdg the centrifuged solution and effect of these
concentrations were tested ¥®ftia villosa, Onobrychis sativa, Festuca arundinacea, Trifolium rigidom. Distilled
water was used as control treatment. Plant seeds fiest disinfected using a 10% solution of sodibgpochlorite
then washed with distilled water several timessttaPetri dishes were also sterilized for 2 hhie bven at 150°C.
Then 25 disinfected seeds were placed into Peshiedi with a 9 cm filter paper (Whatman 1) and sgiay ml of
each extracts.

The germination test was performed using a comlpletendomized design with four treatments with four
replications (25 seeds per replication).The expeninwas conducted at seed ecophysiology laboratepartment
of range and watershed management, Zabol univarsifyly 2011. Germinated seeds of more than 2mygtte
were counted each day over 10 days and the geiipninpércentage, germination speed, root lengthotslemgth,
plant length and seed vigour index were measuredmi®ation percentage [11], germination speed Hi}] seed
vigor index [20] were calculated based on the feilg equations:

ZG x100
N

(1) Germination percentageP =

where Gp is germination percentage, G is the numbgerminated seeds and N is the number of seeds.

(2) Germination speeBR = 23

i=1 i

where $is the number of germinated seed at each couriing, the number of day until n counting and n is the
number of counting.

(3) Vigour index = Total germination percentagelanPlength.
(4) Plant length = Root length Shoot length.

The collected data were analyzed using MSTAT-C me@dn comparison was performed using Duncan’s Maeltip
Range Test. Figures were drawn by excel.
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RESULTS
Results of analysis of variance indicated that amttrof Eucalyptus camaldulensis had significant effect on
germination and early seedling growth\6€ia villosa, Onobrychis sativa, Festuca arundinacea, Trifolium rigidom
(Tables 1, 2, 3 and 4).

Table 1. Variance analysis of studied traitsof Vicia villosa

Properties ss df ms F
Germination percentage 570 4 142.5 0.95*¢
Germination speed 12.1 4 3.04 6.8"
Root length 98.09 4 24.5 88"
Shoot length 18.6 4 4.6 16.1"
Plant length 201.3 4 50.3 58.7°
Seed vigority 1760994.8 4 440248.7 22.4

** ggnificant differences between treatments at 1% level; ns: non-significant difference between treatments.

Table?2. Varianceanalysisof studied traits of Onobrychis sativa

Properties ss df ms F

Germination percentage 2400 4 600 527
Germination speed 11.9 4 2.9 12.6"
Root length 3.1 4 0.7 16.2
Shoot length 1.6 4 0.4 224"
Plant length 9.1 4 2.2 34.3
Seed vigority 83518.2 4 208795 14.7°

** ggnificant differences between treatments at 1% level.

Table 3. Variance analysisof studied traits of Festuca arundinacea

Properties ss df ms F
Germination percentage 6580 4 1645 51.9°
Germination speed 2.01 4 0.5 59.3
Root length 315 4 7.8 422,03
Shoot length 52.08 4 13.02 36.9°
Plant length 164.3 4 41.08 98.9"
Seed vigority 6934225 4 1733556 122.9

** ggnificant differences between treatments at 1% level.

Table4. Variance analysisof studied traitsof Trifolium rigidom

Properties ss df ms F

Germination percentage 10480 4 2620 18.7°
Germination speed 5.9 4 1.4 48.6"
Root length 26.6 4 6.6 14.8
Shoot length 13.2 4 33 19.4°
Plant length 76.9 4 19.2 16.5"
Seed vigority 371669.2 4 929173 243

** ggnificant differences between treatments at 1% level.

Germination percentage

Mean comparison indicated that germination pergenia all species decreased by increasing the otration.
There was significant differences among germinagiercentage at all species except\faria villosa (P>0.01). The
highest germination percentage was belonged taa@an¢atment and the lowest one belonged to 10&x&action

(fig. 1).

Germination speed

Effect of different extract concentrationskical yptus camaldulensis was significance on germination speed so
that germination speeds dicia villosa, Onobrychis sativa, Festuca arundinacea, Trifolium rigidom decreased by
increasing of concentration. The highest and Id\eamination speed was belonged to control and%00
extraction respectively (fig. 2).
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Figure 1. comparison the allelopathic effect of Eucalyptus camaldulensis on ger mination percentage of studied species.
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Figure 2. Comparison the allelopathic effect of Eucalyptus camaldulensis on ger mination speed of studied species.

Root length, shoot length and plant length

Figures 3, 4 and 5 indicate that there is significifferences among length of root, shoot and lsegdespectively
(p<0.01). Results indicate that length of root,atrend plant length decrease by increasing of extr@ncentration
(figs. 3, 4 and 5).
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Figure 3. Comparison the allelopathic effect of Eucalyptus camaldulensison root length of studied species.
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Figure 4. Comparison the allelopathic effect of Eucalyptus camaldulensis on shoot length of studied species.
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Figure 5. Comparison the allelopathic effect of Eucalyptus camaldulensis on plant length of studied species.

Seed vigor index

Effect of different extract concentrationsmical yptus camaldulensis were significance oSeed vigour index so
that seed vigority o¥/icia villosa, Onobrychis sativa, Festuca arundinacea, Trifolium rigidom decreased by
increasing of concentration. The highest and lowesd vigority was belonged to control and 100xaetion

respectively (figure 6).
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Figure 6. Comparison the allelopathic effect of Eucalyptus camaldulensis on seed vigour index of studied species.

DISCUSSION AND CONCLUSION

Results indicated that aerial and underground eixtrBEucalyptus camaldulensis could affect on germination and
early seedling growth o¥icia villosa, Onobrychis sativa, Festuca arundinacea and Trifolium rigidom. Trifolium
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rigidom and Onobrychis sativa showed more sensitivity to allelopathic effectsEnicalyptus camaldulensis than
those of other species. Increase in extract corat@m had significant effect on decrease of stligiarameters in
four species which coincided with the researchoflp, 17, 22, 23, 26] . Decrease of germinationkm caused by
inhibitive effect of alleochemichal compounds orrrhones especially gibberellin. Stopping of gernioratduring
germination period may also be because of charigirgzyme activities which restricted the convensié nutritive
compounds [3]. Delay or stimulate in using nutatimatter can cause lack of Production of Respirdbkicles and
finally result in lack of ATP in seeds exposed tielachemical compounds. [21] stated that metabelergy
restricted by disorder in respiration rate and egnently decreased the early growth of seedlinglidRa and
plumule are the first organs emerged from the seedexposed to allelopatic matter since it canriediptable that
their growth decrease when they expose to alleldpabmpounds. Increase in extract concentratiamedsed the
length of plumule and put a stop on it at the highevel of extract (100 %). Decrease in plumulggth can cause
by inhibiting in cell division and elongation and decreasing in hormones such as acetic acid dstaeigllin.
Consequently these may cause short and weaknalilngeeand then decrease the establishment of tf#jratated
that decrease in plumule and radicle length mightbecause of decreasing in cell division. Alleloufeal
decreased amount of fusion oxine in roots [23]. sEheompounds decrease the growth by hinderingtinatri
absorption and or interfering in respiration [7hetnical matter with allelopatic impact influencég germination
and early seedling growth by two ways. First, theyder the cell division and second they inhib& #ongation of
cells [18]. [15] reported that many of allelopatltiempound could decrease stimulate effect of hoes@uch as
gibberellin and acetic acid. Furthermore allelogatompound could disorder in vital activities dapts by other
mechanisms such as restriction of nutritive absompil1], disorder in respiration, oxidative phospyiation and
photosynthesis [18].

According to this researdBucalyptus camaldulensis have allelopathic effect on studied species amdiit damage
germination and early seedling growth of plantegédse Because of important of primary growth stage o
establishment of pant, it suggested that the meedioplants don’t cultivate witheucalyptus camaldulensis.
Eucalyptus camaldulensis have medic values and cannot be eliminated frarsthdied area hence we must pursuit
the proper way to eliminate the allopathic effetthis species on the others. This experiment veaslacted in
laboratory condition therefore it suggests thatenmasearch could be carried out in greenhouse tondiecause in
natural condition the results may change as atre$ulifferences in growth conditions. It also sagted that more
investigation about the allelopathic effect of thpecies should be carried out on the other species
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