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ABSTRACT

This Sudy was conducted to evaluate the effect of fresh and dry parts of Soybean (Glycine max) on germination and
growth of Secale cereal seedlings in order to determine the inhibitory effect of soybean and effect of drying on the
phytotoxic activity of this plant. Results showed that the germination percentage,ger mination rate, seedling growth and
fresh and dry matter production of Secale cereal wereretarded by all the four different aqueous extracts applied. The
degree of retardatory effects of the aqueous extracts were found to follow this order: dry shoot aqueous extract (DSE)
> dry root aqueous extract (DRE) > fresh shoot aqueous extract (FSE)> fresh root aqueous extract (FRE). There was
a significantly higher phytotoxic potency at p<0.05 in the dry tissue aqueous extract compared with the fresh tissue
aqueous extract. Allelopathy appears to be one mechanism for competition among soybeans and weeds. Soybean

possessing the ability to chemically inhibit competing weed growth would be a great benefit to the soybean
producer.
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INTRODUCTION

The phenomenon of allelopathy where one plant sx@retrimental effect on another through the petido of
germination and growth inhibiting substances hanbsidely reported [23,22]. It can play an impottasie in
regulating plant diversity [7]. Chemicals releagem plants into the environment are of major digance in
adaptation of species and organization of commes]. Basic plant processes such as hormonah&algrotein
synthesis, respiration, photosynthesis, plant waeations and chlorophyll production may be aféekctby
allelochemicals [29]. Putham & Duke (1979) introddahe concept of utilizing the allelopathic cresidues for
weed control in crops. Cheergigal ., (1997) found that aqueous extract of sorghumsamdlower has the potential
to suppress the weed infestation in wheat cropil&ilyy Mahmood & Cheema (2004) found that sorghionulch
significantly reduced the density and dry biomafssne of the world’s worst wee@yperus rotundus. Akhtar et al.,
(2001) reported that aqueous extract€imsium arvense and Ageratum conyzoides could suppress the germination
and early seedling growth of some weeds of wheatralishahiet al., (2003) found that aqueous extracts of
Eucalyptus camaldulensis Schlecht., has the potential to suppress growtkchfnochloa crus-galli (L.) Beauv,
Avena fatua L., and Rumex acetosella. Similarly Dahiya & Narwal (2003) found that rootuelates ofHelianthus
annuus L., are allelopathic towardégropyron repens (L.) Beauv, Ambrosia artemsiifolia L., Avena fatua L.,
Celosia crustata, Chenopodium album L., Cynodon dectylon (L.) Pers. Singtet al., (2005) studied the herbicidal
effect of volatile oils from leaves &ucalyptus citriodora against the noxious wedl hysterophorus and found that
a concentration of 5.0 nL fIEucalyptus oil completely inhibited the germination. Urenses al., (2005) have
reported significant suppression Bifiysalis angulata L., a problem weed in maize, cotton and soybedddie
Turkey, by aqueous extracts oBfassica spp.
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Several authors reported that the residues andagtrof soybean might be efficient in weed conthe¢ to it's
allelopathic properti¢&1,3,24,27].

The objectives of this study are to determine th&csptibility of Secale cereal to phytotoxic activity ofGlycine
max, compare the phytotoxicity of plant parts@Gifycine max and determine the effects of drying on the phytiato
activity of Glycine max.

MATERIALSAND METHODS

The experiment was carried out at the DepartmeBtabgy, Mashhad Branch, Islamic Azad Universitgri(2010).
The seeds of5lycine max and Secale cereal were supplied by the Agricultural Research CemteiKhorasan
province, Iran. To prepare the extracts, 360 g @diche shoots and roots of six weeks old Soybearewut into
small chips of about 4 cm lengths and finally grseparately with mortar and pestle. Also 360 dyedichese parts
were oven dried separately in incubator at 60°Gfdays and ground with a lab mill to pass throaghmm screen.
The ground plants parts were soaked separatehLimfdistilled water for 12 h[1]. The filtrates tained serve as
treatments for the seedlings in the different agaexxtract regimes. Experimental pots were randathbgated to the
following regimes control (No application but watéresh shoot aqueous extract treatment (FSE) egiiny shoot
aqueous extract treatment (DSE) regime, freshaqueous extract treatment (FRE) regime, dry rooeaas extract
treatment (DRE) regime. The seedlings in the com&rgime were supplied daily with 400 mL of watehilg the
seedlings in the treatment regime were suppliely daih 400 mL of the appropriate extract.

The seeds ofecale cereal L. were soaked in 5% sodium hypochlorate to prefwemgal infection after which they
were rinsed for about 5 min in running water. Theds were washed in distilled water and 20 seeds placed in

clean oven dried Petri dishes which had been lmidda Whatman No. 1 filter paper. The filter pajreeach Petri

dish allocated to the control was then moistenett W0 mL of distilled water while the filter papier each of the

petri dishes allocated to the other four treatmesats moistened with 10 mL of the appropriate ageendract. The
Petri dishes were incubated at room temperatur@ feeeks. Emergence of 1 mm of the radicle was asethe

criterion for germination experiment.

For growth, fresh and dry production, i.8ecale cereal L. seeds were sown in pots (28x15 cm) containimgdg
humus top soil. Seeds Secale cereal L. were watered with 400 mL of tap water every niogn At two weeks,
seedlings in each pot were thinned down to 15 segdper pot. The pots were then allocated to tmrol and the
four different treatments. Thereafter, the potshia control regime were supplied with 400 mL of evadaily while
the pots with the different aqueous extracts weppked with 400 mL of the appropriate aqueousawttdaily. The
pots were laid out in a completely randomized dedriants were harvested just before treatmertestafrhereafter,
harvesting of the seedlings was on a weekly intdova period of six weeks. Root length, shoogheileaf area, fresh
weight and dry weight of roots and shoots wererdated. For the shoot height the distance betweetase of shoot
at soil level and the upper point of the terminadl of the seedling was measured using a metric kel@f area was
determined using the formula according to Peatey. (1989).

LA= 0.5 (LXW)

L = Length of leaf
W=Maximum width
Leaf Area Ratio (LAR) was calculated using the fatanof Westet al. (1920).

Total plant dry weight

The root system was carefully excavated. The roa$ then washed free of soil and the length of tdwe was
measured as distance between the base of planbvainiip. Measurements were carried out on fivellgsgs and mean
values were calculated. Five seedlings were randbaml/ested in each regime. Each seedling was aeghinto shoot
and root.The fresh plantparts were then weighed bfteltler Toledo balance to obtain the freshweighthe plant
parts. Five seedlings were randomly harvested ¢h eegime and each seedling was separated intd ahdaoot.
The plants parts were then packaged separatelyvielapes and dried to constant weight at 80°C éuliator. The
dried plant parts were weighed on a Meltler Toledéance to obtain the dry weights and then meaght®iwere
calculated. All experiments were conducted in figplicates and the data obtained was subjectegpoopriate
statistical analysis. Analysis of variance (ANOVWas carried out for all the data. Treatment meagr® wompared
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using least significant difference (LSD p<0.05).

RESULTSAND DISCUSSION

The mean percentage germination of the seeds iDRteregime was comparable to that of the conggime. The
germination of seeds treated with root aqueousetdiwas slightly higher than that of the seedhéntwo regimes
treated with shoot extracts (Figure 1). The plumeiggth of the seedlings in the fresh shoot aqueatract regime
was lower and significantly different from thattbé seedlings in the two regimes treated withdloeaqueous extracts
at p<0.05 (Figure 2). The radicle lengths of Seedliin the dry shoot aqueous extract (DSE), fieshaqueous extract
(FRE) and dry root aqueous extract (DRE) regime® i@ind to be slightly variable from that of theedlings in the
control regime and were found not to be statidtjcdifferent at p<0.05. The seedlings treated wWitsh shoot
aqueous extract (FSE) had a radicle length whichlaxaer and significantly different from that ofetiseedlings in the
control, dry shoot aqueous extract, fresh root agsi@xtract and dry root aqueous extract regimes@t05 (Figure

2).
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Figure 1: Effect of aqueous extract of Glycine max on seed ger mination of Secale cereal

The fresh weight of the shoot of the seedlingshidontrol and dry root aqueous extract (DRE) regiimcreased
gradually from the start of the experiment to wéakr and then increased sharply until the end efekperiment
(Figure 3). The shoot fresh weight of the seedlingke control regime remained highest throughioeiduration of the
experiment when compared with that of the seedlingall the aqueous extract treatment regimes. ellw@as a
significant difference between the fresh weightlod shoot of the seedlings in the control regimé #drat of the
seedlings in all the aqueous extract treatmentregiiat p<0.05. The root fresh weight of the segdlin the control
regime was significantly different and higher thafnthe seedlings treated with the aqueous extr&itmificant

differences were observed between the fresh weahtse root of the seedlings in the FSE and FRjimes which

were significantly different from that of the rooft the seedlings in the DSE and DRE regimes atG&(Figure 4).

The dry weight of the shoot of the seedlings indbetrol regime was slightly higher than that ofdiengs in all the
extract treatment regimes from week two until thmel ef the experiment (Figure 5). Significant difflece was
observed between the shoot dry weight of the segslin the control regime and that of the seedlinghe aqueous
extract treatment regimes at p<0.05. Significaffed@nces were observed between the shoot dry weeghthe

seedlings in the FSE and FRE regimes and betwesa tif the seedlings in the DSE and DRE regimes #ie shoot
dry weights of the seedlings in the FSE and FRifnreg were significantly different from those of th8E and DRE
respectively. The effect of different aqueous estgaf soybean on the dry weight of the robSecale cereal L. is
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presented in Figure 6. The dry weight of the rddhe control seedlings and that of the root ofgeedlings belonging
to all the other regimes showed the same patteimtivat of control being slightly highest.
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Figure 2: Effect of the application of fresh shoot, dry shoot, fresh root and dry r oot aqueous extract
treatments on the plumulelength and radicle length of the ger minating seedlings of Secale cereal
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Figure 3: Effect of aqueous extract of Glycine max on shoot weight (g) of Secale cereal

2285
Scholars Research Library



Homa M ahmoodzadeh et al Annals of Biological Research, 2012, 3 (5):2282-2291

3

2.5
S 2 | control
z
S BFSE
O 1.5 -
E OFRE
S 1 = DSE
®

O DRE
0.5
0 1 2 3

weeks of treatments

Figure 4: Effect of aqueous extract of Glycine max on Root Fresh weight (g) of Secale cereal
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Figure 5: Effect of aqueous extract of Glycine max on Shoot dry weight (g) of Secale cereal

The shoot height of the seedlings in the contrgihme and all the four treatment regimes followeseasially the same
trend. The height of the shoot of the control sieedl remained slightly higher than that of the tedaseedlings
throughout the duration of the experiment. The sappied to the shoot height of the seedlings ¢atith root
aqueous extracts (FRE and DRE) which remainedtbliglgher than that of the seedlings treated stthot aqueous
extracts (FSE and DSE) from the second week umtilend of the experiment (Figure 7). The shoottteid the
seedlings treated with dry shoot and dry root ageextracts remained higher than that of the segsllreated with
fresh shoot and fresh root aqueous extracts reégglydhroughout the experiment. The shoot heidlthe seedlings in
the control regime was statistically significandijferent from the shoot height of the seedlingsilinthe treatment
regimes at p<0.05.
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Figure 6: Effect of aqueous extract of Glycine max on Root dry weight (g) of Secale cereal
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Figure 7: Effect of aqueous extract of Glycine max on plant length(cm) of Secale cereal

The root length of the seedling in the control negiand all the four treatment regimes were sinildhe first week
of growth after which the root length of the seerdlincreased steadily until the end of the expemim&he root
length of the seedlings in the control regime wigghty longer than that of the seedlings in alktireatment
regimes. Seedlings in the two root aqueous extraatment regimes (FRE and DRE regimes) had aeagth that
was longer than that of the seedlings in the twapshqueous extracts (FSE and DSE) treatment regiRigure 7).
The root length of the seedlings in the controlimegwas significantly different when compared wittat of the
seedlings treated with the FSE, DSE and FRE atOa<(.he root length of the seedlings treated wigshi shoot
aqueous extract was significantly different fronattlof the seedlings treated with dry shoot extetcp<0.05.
Significant difference was also observed betweenrtiot length of the seedlings treated with fresbt mqueous
extract and that of the seedlings treated with rdgt aqueous extract at p<0.05 (Figure 8). The #ah of the
seedlings in the FSE regime remained lowest throwgthe duration of the experiment while the leafaaof the
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seedlings in the control regime was continuougijh i than that of the seedlings in the other regitheoughout the

duration of the experiment (Figure 9). The leabamio of the seedlings treated with dry root agiseextract was

higher than that of the seedlings in the otherttneat regimes while that of the seedlings is tleslrshoot aqueous
extract was lowest (Figure 10).
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Figure 8: Effect of aqueous extract of Glycine max on Root length(cm) of Secale cereal
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Figure 9: Effect of aqueous extract of Glycine max on L eaf area(cm?) of Secale cereal
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Figurel0: Effect of aqueous extract of Glycine max on L eaf area ratio(cm’g™) of Secale cereal
DISCUSSION

Extensive studies have been carried out on tlenizdhg plants of the Fabaceae family and it hantmiggested that
these plants could compete effectively and suppotiesr plants in the same habitat as a resultesf Hilelopathic
activity. From this result, the extracts from thesh shoot, fresh root and dry shoot tissueSlgéine max had slight
inhibitory effect on the germination of seedsSefale cereal L. This observation, however was contrary to thfat
Shunjieet al. (2008) who found that soybean root exudates dicsigmificantly reduce the germination of seedls
wheat seeds However, it was found to be consiatightthat of Iman et al. (2006) who observed thiEl@hemicals
from shoot aqueous extracts of soybean inhibitethgtion in corn and soybean varieties. Huber Abdey(1986)
also found that the soybean residues inhibitedgrenination ofTriticum aestivum. A significant difference was
observed between germination of seeds treatedthatliresh tissue aqueous extracts and those tresttedhe dry
tissue aqueous extracts. In fact, the percentagrigation of seeds ofecale cereal in the dry root regime was
actually almost equivalent with that of the contedime. This indicated that the amount or potexf@tlelochemicals
present in the dry tissue aqueous extracts wersidembly lower compared to that of the fresh #ssaqueous
extracts.

The radicle growth of germinatir@ggcale cereal L. seedlings treated with the aqueous extractgsegpfrom fresh and
dried shoot ofGlycine max was observed to be inhibited. A similar result wagined by Iman et al.(2006) on the
effect of aqueous extract derived from stem anddeafsoybean on the growth of radicle and plumuleaf.
However, in this study, the aqueous extracts pegpiom the fresh and dried root@fycine max did not affect the
radicle growth of germinating seeds $cale cereal . This probably could be attributed to low concerndratof
allelochemicals in the two root aqueous extractsupport of this was the finding of Miller (1996ho stated that
water extract of top growth dfledicago sativa L. produced more allelopathic effect on seedlifgstextracts from
the roots.

The fresh weight and dry weight of the shoot of¢batrol seedlings dfecale cereal remained highest in most parts
of the experiment and was significantly differemtni that of the shoot of the seedlings in the diffé aqueous extract
treatment regimes. This result agreed with tha&hof and Chung (2000) who found that aqueous extrdte hull
inhibited the shoot fresh weight of Barnyard gré@&shmochloa crusgalli). The root fresh weight of aqueous extract
treated seedlings decale cereal were observed to be significantly reduced whenpared to that of the control
seedlings. Hubeat al. (2002) had earlier observed that exogenously applienolic acids reduced root fresh weight and
dry weight of soybean. Although the aqueous extrpatpared from the shoot and rooGbfcine max were observed

to retard the shoot height 8écale cereal it was however evident that the shoot extracteweore phytotoxic and
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had more inhibitory effect on the shoot heighthaf treated seedlings than the root aqueous extidesshoot height
of Secale cereal seedlings treated with the dry shoot aqueous exdradt dry root aqueous extract were higher than
those treated with the fresh shoot and fresh rgoeaus extracts respectively. The drying processdcbave
reduced the amount of volatile allelochemical insth plant tissues hence the low inhibitory effefcthe extract
prepared from the dried tissue. It has been famdjt established that root length was more seresitivphytotoxic
compounds than either seed germination or shoagalton in many crops [10, 12, 16]. Huleeal. (2002) showed
that exogenously applied phenolic acids reducet lesgth of soybeans. In this work, the root lengthhe treated
seedlings ofecale cereal was reduced by aqueous extract treatments appliesiindicated that the extracts applied
contain some growth inhibitory substances in amasufficient to suppress the growth of the rootrafse seedlings.
Variation in the root length of the control andatierd seedlings followed the same pattern as olbéovehe shoot
height. The shoot aqueous extract regimes hadisgedVith shortest root length during most parthaf experiment.
This observation was supported by the findingsz# &nd Gill (1992) who stated tHaromolaena odorata L. had

a high concentration of allelochemicals especiallys leaves.

Canston and Venus (1981) were of the opinion teatds are the most important photosynthetic pradwfehe plant.
According to these workers, light interception gmbtosynthetic rate depend to a large extent uppavailable leaf
area. Therefore, the amount of light interceptexs&imed to be directly proportional to the leahain this study, the
leaf area of seedlings in the control regime wgaiicantly higher than that of seedlings in ak taqueous extract
treatment regimes. That is, the application ofdifferent aqueous extract was observed to havecestithe leaf area
of these seedlings. This observation was consistéht the findings of Patterson (1981) who detectieat the
application of some synthetic allelochemicals rediihe leaf area of soybean.

CONCLUSION

According to our results, the growth Gfycine max in association with weeds may lead to reductiogriowth of
them. There is possibility of using this allelogatiplant directly or as structural leads for thscdvery and
development of environment friendly herbicides ¢mtrol of the world’s worst weeds.
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