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ABSTRACT

This study examined the susceptibility of Triticum aestivum, to phytotoxic effects of Cynodon dactyl on, compared the
phytotoxicity of the plant parts of Cynodon dactylon and determined the effect of drying on the phytotoxic activity of
this weed. Results showed that the germination, growth parameters and fresh and dry matter production of Triticum
aestivum were retarded by all the four different aqueous extracts applied. The retardation was more pronounced in
older plants. The degree of retardatory effects of the aqueous extracts were found to follow this order: fresh shoot
aqueous extract (FSE) > dry shoot aqueous extract (DSE) > fresh root aqueous extract (FRE) > dry root aqueous
extract (DRE). There was a significantly higher phytotoxic potency at p<0.05 in the fresh tissue aqueous extract
compared with the dry tissue aqueous extract as well as in the shoot aqueous extract compared to the root aqueous
extract. Cynodon dactylon was found to be an allelopathic weed with water-soluble allelochemicals in its plant
parts and had such phytotoxic potency that could suppress the growth and nutrient accumulation of associated crop
plants.
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INTRODUCTION

Cynodon dactylon has been reported to contain some allelochemicalstizerefore suggested as being capable of
posing a serious threat of phytotoxicity to agrietdl crops [1]. Detrimental effects of allelocheals on plant
germination and growth have been reported [20,8]9,Rhytotoxicity of extracts of bermudagragsynodon
dactylon), Johnson grassforghum halepense) and thumble pigwee@Amaranthus albus) against doddofCuscuta
campestris) on alfalfa was investigated[6].It was found tha¢ test concentrations of all weeds controlled dodde
plant significantly, and the percent of controlre&sed with increase in extract concentration, emMfiie increase in
percent of control was parallel with the increakalfalfa growth. It was also found that the weetr&cts contained
several phenolic compounds, and apparently bermmadagontained the highest of all total phenolduMRahman
and Al-Naib(1986) found that aqueous extracts aadt rexudates of bermudagrass significantly inhibite
germination and growth of cotton and the weeds qpiss (Lagongchium farctum), Johnson grass and
cocklebu(Xanthium strumarium) which also in the cotton field. In the chemical lgaes, they have found numerous
plant germination and growth inhibitory phenolicngmounds. Leachates from bermudagrigSgnodon dactylon
(L.) Pers.], tall fescu@-estuca arundinacea Shreb. cv. Kentucky 31), redroot pigwe@dnaranthus retroflexus L.),
and cutleaf evening primrog®encthera laciniata) reduced leaf area and leaf dry weight about 20%pewed to
the controls. Bermudagrass, tall fescue, and psmteachate decreased pecan root weight 17%, waight 22%,
and total tree dry weight 19% compared to the obnifrhe effects of ethanol extracts of the undewngcbparts of
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Sorghum halepense, Cynodon dactylon and Cyper us rotundus on the germination of tomatoes, dwarf beans, onions
cucumbers, cabbage, and water melons and on ti@eratongation of the first 4 was studied[11]. Wffect on
germination of any test species was found. Extractshalepense inhibited radicle elongation in most of the plants,
to varying degrees, the effect on onions beingt leassistentg. dactylon extracts had a similar effect on cucumbers
and tomatoes. Beans were not affected by any aéxtracts.

Therefore it is capable of posing a serious thoéghytotoxicity to agricultural crops. It is reasble to investigate
the phytotoxic effect of this weed. The objectivafsthis study are to determine the susceptibitityTriticum
aestivumto phytotoxic activity ofCynodon dactylon, compare the phytotoxicity of plant parts@fnodon dactylon
and determine the effects of drying on the phytigtextivity of Cynodon dactyl on.

MATERIALSAND METHODS

The seeds offriticum aestivum were supplied by the Agricultural Research CenterFars province, Iran.
Bermudagrass plants were obtained from Eram baggangen of Shiraz. To prepare the extracts, 360ch eathe
shoots and roots of Bermudagrass plants were ¢atsmall chips of about 4 cm lengths and finallpwgrd
separately with mortar and pestle. Also 360 g eddhese parts were oven dried separately in Gediep (Model
IH-150) incubator at 60°c for 5 days and grounchwétChristy and Morris 8000 rpm lab mill to paseotigh a 2
mm screen. The ground plants parts were soakedatelyain 5 L of distilled water for 12 h[2]. Thdtfates
obtained serve as treatments for the seedlingbendifferent aqueous extract regimes. Experimembéd were
randomly allocated to the following regimes cont{®lo application but water) fresh shoot aqueousaekt
treatment (FSE) regime, dry shoot aqueous extraatrhent (DSE) regime, fresh root aqueous extraetrhent
(FRE) regime, dry root aqueous extract treatmeREPregime. The seedlings in the control regimeensempplied
daily with 400 mL of water while the seedlings hettreatment regime were supplied daily with 400 ofilthe
appropriate extract.

The seedsf Triticum aestivum were soaked in 5% sodium hypochlorate to prevemgduinfection 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 limiéda Whatman No. 1 filter paper. The filter papeeach Petri

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

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

criterion for germination experiment.

For growth, fresh and dry production, i.€rjticum aestivum seeds were sown in pots (28x15cm) containing good
humus top soil collected besides the Faculty oS, Shiraz. Seeds Triticum aestivum were watered with 400
mL of tap water every morning. At two weeks, seagghi in each pot were thinned down to 15 seedlimysppt.
The pots were then allocated to the control andfdlie different treatments. Thereafter, the potghe control
regime were supplied with 400 mL of water daily lehthe pots with the different aqueous extractsevarmpplied
with 400 mL of the appropriate aqueous extractyddihe pots were laid out in a completely randomtidesign.
Plants were harvested just before treatment staftesreafter, harvesting of the seedlings was weekly interval
for a period of six weeks. Root length, shoot htitgaf area, fresh weight and dry weight of rcemsl shoots were
determined. For the shoot height the distance hatviee base of shoot at soil level and the uppért pé the
terminal bud of the seedling was measured usingetrienrule. Leaf area was determined using the fam
according to Pearost al.[16].Leaf Area Ratio (LAR) was calculated using the fatanof Westet al. (1920).

The root system was carefully excavated. The romd then washed free of soil and the length of dot was
measured as distance between the base of planbahtp. Measurements were carried out on fivelbegs and
mean values were calculated. Five seedlings wemdoraly harvested in each regime. Each seedlingseparated
into shoot and root. The fiesh plant parts wera threighed on a Meltler Toledo balance to obtainftbgh weight
of the plant parts. Five seedlings were randomiywédested in each regime and each seedling was $e@drdo
shoot and root. The plants parts were then packsgjearately in envelopes and dried to constanthweig80°c in a
GallenKamp (Model 1H-150) incubator. The dried plparts were weighed on a Meltler Toledo balancebiain
the dry weights and then mean weights were caledlall experiments were conducted in five repksaand the
data obtained was subjected to appropriate statisinalysis. Analysis of variance (ANOVA) was oedrout for
all the data. Treatment means were compared usag] significant difference (LSD p<0.05).
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RESULTS

The mean percentage germination of the seeds iDRieregime was comparable to that of the contrgime. The
germination of seeds treated with root aqueousetgrwas slightly higher than that of the seedbténtwo regimes
treated with shoot extracts (Table 1). The plumeigth of the seedlings in the fresh shoot aqueatrsct regime
was lower and significantly different from that thfe seedlings in the two regimes treated with i aqueous
extracts at p<0.05 (Tablel). The radicle lengthsSeédlings in the dry shoot aqueous extract (D8E$h root
aqueous extract (FRE) and dry root aqueous extRE) regimes were found to be slightly variablenfrthat of
the seedlings in the control regime and were fouwoidto be statistically different at p<0.05. Thedlengs treated
with fresh shoot aqueous extract (FSE) had a madkelgth which was lower and significantly differémom that of
the seedlings in the control, dry shoot aqueousaettfresh root aqueous extract and dry root agsiextract
regimes at p<0.05 (Tablel).

The fresh weight of the shoot of the seedlinghi dontrol and dry root aqueous extract (DRE) regimncreased
gradually from the start of the experiment to wéalr and then increased sharply until the end efakperiment
(Table 2). The shoot fresh weight of the seedlingde control regime remained highest throughbatduration of
the experiment when compared with that of the $egsllin all the aqueous extract treatment regirbsre was a
significant difference between the fresh weighthe shoot of the seedlings in the control regime tiat of the
seedlings in all the aqueous extract treatmentregiat p<0.05. The root fresh weight of the segdlin the control
regime was significantly different and higher thainthe seedlings treated with the aqueous extr&itmificant
differences were observed between the fresh wedjhtee root of the seedlings in the FSE and FRjimes which
were significantly different from that of the roof the seedlings in the DSE and DRE regimes atQ&<(Qlable 2).
The dry weight of the shoot of the seedlings indbetrol regime was slightly higher than that aédiengs in all the
extract treatment regimes from week two until timel ®f the experiment (Table 2 ). Significant difiece was
observed between the shoot dry weight of the sagsllin the control regime and that of the seedlimg¢he
agueous extract treatment regimes at p<0.05. &ignif differences were observed between the shgoivdights
of the seedlings in the FSE and FRE regimes andeagt those of the seedlings in the DSE and DREneg)i Also
the shoot dry weights of the seedlings in the FB& BRE regimes were significantly different fronosle of the
DSE and DRE respectively. The effect of differequ@ous extracts d@ynodon dactylon on the dry weight of the
root of Triticum aestivum _is presented in Table 2. The dry weight of the rodhefcontrol seedlings and that of the
root of the seedlings belonging to all the othgimes showed the same pattern with that of cotealg slightly
highest.

The shoot height of the seedlings in the contrgime and all the four treatment regimes followeseasially the

same trend. The height of the shoot of the corgeddlings remained slightly higher than that of tteated

seedlings throughout the duration of the experim&he same applied to the shoot height of the segtreated
with root aqueous extracts (FRE and DRE) which irathslightly higher than that of the seedlingsited with

shoot aqueous extracts (FSE and DSE) from the dewerk until the end of the experiment (Table 3)e Bhoot
height of the seedlings treated with dry shoot dng root aqueous extracts remained higher than dhahe

seedlings treated with fresh shoot and fresh rqoeaus extracts respectively throughout the exparinThe shoot
height of the seedlings in the control regime wadistically significantly different from the shobiight of the
seedlings in all the treatment regimes at p<0.05.

The root length of the seedling in the control negiand all the four treatment regimes were sinmildhe first week
of growth after which the root length of the seeglincreased steadily until the end of the expenim&he root
length of the seedlings in the control regime wighty longer than that of the seedlings in alkttreatment
regimes. Seedlings in the two root aqueous extraatment regimes (FRE and DRE regimes) had aleagth that
was longer than that of the seedlings in the twashqueous extracts (FSE and DSE) treatment regiifeble 3).
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 widsti shoot
aqueous extract was significantly different fromattlof 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 rdigt aqueous extract at p<0.05 (Table 3). The éeah of the
seedlings in the FSE regime remained lowest througthe duration of the experiment while the leafaaof the
seedlings in the control regime was continuousghbr than that of the seedlings in the other regitheoughout
the duration of the experiment (Table 3). The lkafa ratio of the seedlings treated with dry raptesus extract
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was higher than that of the seedlings in the otteatment regimes while that of the seedlings ésftlhsh shoot
aqueous extract was lowest (Table 3).

DISCUSSION

Extensive studies have been carried out on the svead it has been suggested that these plants conidete
effectively and suppress other plants in the saatédt as a result of their allelopathic activiegom this result, the
extracts from the flesh shoot, fresh root and thgos tissues o€ynodon dactylon had slight inhibitory effect on the
germination of seeds dfiticum aestivum . This observation, however was contrary to thatatfadaet al, (1986)
who found that allelochemicals from the undergropads extractf Cynodon dactylon did not significantly reduce
the germination of seeds of tomatoes, dwarf beamsns, cucumbers, cabbage, and water melons. Howiéwas
found to be consistent with that of Vasilakogleual. (2005) who observed that allelochemicals from agseo
extracts ofCynodon dactylon inhibited germination in some other species likéta@o ,corn and barnyardgrass
(Echinochloa crusgalli ). A significant difference was observed betweemeation of seeds treated with the fresh
tissue aqueous extracts and those treated witlrihessue aqueous extracts. In fact, the percengagmination of
seeds in the dry root regime was actually almostvadent with that of the control regime. This iodied that the
amount or potency of allelochemicals present indhetissue aqueous extracts were considerablyrloampared
to that of the fresh tissues aqueous extracts.

The radicle growth of germinatinfyiticum aestivum seedlings treated with the aqueous extract predevedflesh
and dried shoot afynodon dactylon was observed to be inhibited. A similar result wbhtained by Rahman (1998)
on the effect of aqueous extract derived from tfilwiescence, stem and leav@#Barthenium hysterophorus L. on
the growth of radicle and plumuté Cassia sophera L. However, in this study, the aqueous extractpared from
the fresh and dried root @ynodon dactylon did not affect the radicle growth of germinatingeds of Triticum
aestivum . This probably could be attributed to low concembratof allelochemicals in the two root aqueous
extracts. In support of this was the finding of &til(1996) who stated that water extract of topaghoof Medicago
sativa L. produced more allelopathic effect on seedlifgmtextracts from the roots.

The fresh weight and dry weight of the shoot of ¢hatrol seedlings ofmaranthus cruentus remained highest in
most parts of the experiment and was significadifferent from that of the shoot of the seedlingghie different
agueous extract treatment regimes. This resultedgnéth that of Ahn and Chung (2000) who found tagtieous
extract of rice hull inhibited the shoot fresh waigf Barnyard gras@Echinochloa crusgalli). The root fresh weight
of aqueous extract treated seedling3raficum aestivum were observed to be significantly reduced when aregh
to that of the control seedlings. Huletral. (2002) had earlier observed that exogenously agpgifeenolic acids
reduced root fresh weight and dry weight of soybedthough the aqueous extracts prepared from ltoetsand
root of Tithonia diversifolia were observed to retard the shoot heightAmaranthus cruentus it was however
evident that the shoot extracts were more phytotexid had more inhibitory effect on the shoot heighthe
treated seedlings than the root aqueous extrasessfioot heighdf Triticum aestivum seedlings treated with the dry
shoot aqueous extract and dry root agueous exteret higher than those treated with the fresh saodtfresh root
aqueous extracts respectively. The drying proceskidhave reduced the amount of volatile allelocieafrin these
plant tissues hence the low inhibitory effect of txtract prepared from the dried tissue. It hantairly well
established that root length was more sensitivphytotoxic compounds than either seed germinatioshmot
elongation in many crops[5,10,12,7]. Huleeial. (2002) showed that exogenously applied phenolidsacduced
root length of soybeans. In this work, the rootgbnof the treated seedlings Tfiticum aestivum was reduced by
aqueous extract treatments applied. This indicdted the extracts applied contain some growth iidrijp
substances in amount sufficient to suppress thetgrof the root of these seedlings. Variation ia tbot length of
the control and treated seedlings followed the spatéern as observed for the shoot height. The tshgoeous
extract regimes had seedlings with shortest rawtheduring most part of the experiment.

Canston and Venus (1981) were of the opinion thavés are the most important photosynthetic praduafethe

plant. According to these workers, light interceptiand photosynthetic rate depend to a large extpah the

available leaf area. Therefore, the amount of ligtércepted is assumed to be directly proportitmahe leaf area.
In this study, the leaf area of seedlings in theti@d regime was significantly higher than thatsekdlings in all the
agueous extract treatment regimes. That is, thécagtipn of the different aqueous extract was obsérto have
reduced the leaf area of these seedlings. Thisnadisan was consistent with the findings of Patbar§1981) who

detected that the application of some synthetel@hemicals reduced the leaf area of soybean.
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The growth ofCynodon dactylon in association with cultivated crop may lead touttbn in growth of these crops.
It is therefore required that the weed be contdoifethe crop fields.

Table 1: Effect of aqueousextract of Cynodon dactylon on seed ger mination, plumule and radicle length of Triticum aestivum

Germination| Plumule length| Radicle length
Treatment
Percentac (cm) (cm)

Control 73.2 2.8 1.6

FSE 62.8 2.4 1.2

DSE 715 2.6 1.5

FRE 66.2 2.9 15

DRE 73.4 2.¢ 1.€

Table 2: Effect of aqueousextract of Cynodon dactylon on fresh and dry weight of root and shoot of Triticum aestivum

Treatment Shopt Fresh| Root Fresh Shqot Dry | Root Dry

weight(g) weight(g) | weight(g) | weight(g)

Control 13.39 2.84 2.68 0.432

FSE 10.56 2.74 2.59 0.372

DSE 8.42 2.26 1.82 0.302
FRE 10.9: 2.5¢ 2.1¢ 0.317
DRE 6.4¢ 1.84 1.31 0.272

Table 3: Effect of aqueousextract of Cynodon dactylon on plant and root length , leaf area and leaf area ratio of Triticum aestivum

Treatment| Plant length(cm)  Root length(cln)  Leahéom) | Leaf area ratio(chy”)
Control 37.94 19 86.22 17.72
FSE 27.86 15.46 52.19 7.63
DSE 28.92 16.7 68.71 22.41
FRE 32.60 18.3 7251 19
DRE 34.64 18.68 60.91 40.51
CONCLUSION

Our results showed that the growth dfiticum aestivum was affected by different types of aqueous extodict
Cynodon dactylon and this dangerous weed reduces the all growtbrfaof wheat plants.
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