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ABSTRACT

In this research effect of Eucalyptus camaldulehsigaves compose as biotic stress in ratio Optred), 4 and 8%
(w/w) with soil and drought as abiotic stress include 2%¥d 10% of soil saturation capacity on growth
parameters of Sorghum were studied. Sorghum bicaor Speed feed seedsre planted under pots condition in
photoperiods 21 +1 °C and 14— h light /10 —h d&8®.days after planting were separated root fromashend
growth parameters were determin€the results showed thégngth, fresh and dry weight of root and shoot,
number and area of sorghum leaves to applicatibdecompose of Eucalyptus leaf in ratio 4%andvé? soil
were significantly decreased. Alsaild and sever stress of drought also reduced drguarameters in root and
shoot of Sorghum in comparison to contr@ur data showed the growth reduction in Sorghummdése severe by
Eucalyptus leaf decomposelastic stressn comparison to drought stress alsiotic stress.
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INTRODUCTION

Drought stress is one of the major abiotic stressbich adversely affects crop growth and yield]Z],.Drought is
a meteorological term and is commonly defined gme@od without significant rainfall. Generally dight stress
occurs when the available water in the soil is ceduand atmospheric conditions cause continuogsabwater by
transpiration or evaporation[11]

Allelopathy also refers to the chemical inhibitiohone specieby anotheAllelopathy, the chemical mechanism of
plant interference, is characterized by a redudtioplant emergence or growth..The multiple effeetsulting from
allelopathic allelochemicals include decreasedantmgrowth, absorption of water and mineral nutise ion uptake,
leaf water potential, shoot turgor pressure, ostrmdiential, dry matter production [23,6].

Sorghum is a drought-tolerant crop, it is oftenfemed by producers in cases of expected watesssti®rain
sorghum is also more capable than corn of takingiutpents from soil in drought conditions [14evertheless
several factors limit sorghum yields including: dgbt, prolonged dry periods, or delayed rainfallitrient
deficiencies; weeds, insects, and diseases; cebiweather at planting or harvest [2].

Eucalyptus is one of the most important tree speidewood production in the world. It is said ti&icalyptus is
toxic, due to allelopathic properties, which setwgeduce germination of other plant [12, ZRgsearches showed
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that Eucalyptus species released volatile composuadis as benzoic, cinnamic and phenolic acids, twinikibited
growth of crops and weeds growing near it [20, 13].

Since the plants during their lives are affectedabiotic and biotic stress, the aim of this studgswo investigate
and compare changes in growth of sorghum in regptmsirought (abiotic stress) and Eucalyptus lemhmose
(biotic stress).

MATERIALS AND METHODS

In summer 2012, Eucalyptus leaygicalyptus camaldulensls) were harvested from natural habitat located on
Sari city in North Iran. Then leaves were driedsirade and grinded. Dried samples were mixed with(SeClay
tissue) in ratio (O, control), 4 and 8% (w/w) ah@stmixture were placed in shade for 30 days.

For the drought stress treatments, the soil saburaapacity was determined. Then, 50%, 25% and 209%oil
saturation capacity respectively was considerdgti@asontrol, mild and severe drought stress.

Seeds of forage sorghurSdrghum bicolowvar. Speed feed) were soaked for two days. Theaydseedlings were
transferred to pots including 3 Kg of soil (Si-Zlissue) in photoperiods 20 + 2 °C and 14— h liglet—h dark.
Then five treatments included 25% (as ndtdught stress) and 10% (as severe drought strefsssil saturation
capacitydecompose of Eucalyptus leaf in ratio 4% (as millelopathy stress ) and 8% (as mild allelopathgss )
with soil 50% of soil saturation capacity without decompok&ucalyptus leaf was considered as well as oantr
Each treatment was replicated four times and aeditga randomized complete block design

30 days after planting were separated root fronotshod growth parameters were determined.Root laoot $ength
was measured with a ruler (cm) and weight of theas measured on scales with an accuracy of 0.001g.

The statistical significance of the difference betw parameters was evaluated by means of Dundaore3PSS
13 .The results were given in the text as p, thebalility values, and 49.05 was adopted as criterion of
significance.

RESULTS
The results of this study showed that by increasimgpunt of decompose Eucalyptus leaf in soil (4 &) shoot

and root length of sorghum at@05 decrease compared with control significarAllgo mild and sever stress of
drought reduced shoot and root length in sorghuoomparison to control (fig 1).
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Fig 1: Effect of allelopathy stress (decompose ofualyptus leaf in ratio 4%and 8% with soil ) anddrought stress (25% and 10% of soil
saturation capacity and control(50% soil saturationcapacity and without decompose of Eucalyptus leafon root and shoot length of
Sorghum. Similar letters indicate no significant diference in Duncan's test (R0.05)

Application 4 and 8% of Eucalyptus leaf decompdsereased fresh and dry weight of sorghum shoot raad in
comparison to control that this reduction in shévesh and dry weight was higher (fig2,3).Presesults also
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indicated that mild and severe drought stress dserkfresh and dry weight of sorghum shoot and cootpared
with control (fig2,3)
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Fig 2: Effect of allelopathy stress (decompose ofuEalyptus leaf in ratio 4%and 8% with soil ) anddrought stress (25% and 10% of soil
saturation capacity and control(50% soil saturationcapacity and without decompose of Eucalyptus leafon root and shoot fresh weight
of Sorghum. Similar letters indicate no significantdifference in Duncan's test (R0.05)
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Fig 3: Effect of allelopathy stress (decompose ofualyptus leaf in ratio 4%and 8% with soil ) anddrought stress (25% and 10% of soil
saturation capacity and control(50% soil saturationcapacity and without decompose of Eucalyptus leafon root and shoot dry weight of
Sorghum. Similar letters indicate no significant diference in Duncan's test (R0.05)
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Fig 4: Effect of allelopathy stress (decompose ofugalyptus leaf in ratio 4%and 8% with soil ) anddrought stress (25% and 10% of soil
saturation capacity and control(50% soil saturationcapacity and without decompose of Eucalyptus ledfon root / shoot length of
Sorghum. Similar letters indicate no significant diference in Duncan's test (R0.05)
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Also, the analysis of data revealed that decompbg&aicalyptus leaf and drought stress increasettooghoot ratio
in sorghum and was significant compared with thetroi(fig 4)

The results also showed that leaf humber and assghsm leaves were reduced in the treated decompibse
Eucalyptus leaves and drought stress and this tiedlioc decompose of Eucalyptus leaf was moreXfi).
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Fig 5: Effect of allelopathy stress (decompose ofualyptus leaf in ratio 4%and 8% with soil ) anddrought stress (25% and 10% of soil
saturation capacity and control(50% soil saturationcapacity and without decompose of Eucalyptus leafon leaf number of Sorghum.
Similar letters indicate no significant differencein Duncan's test (<0.05)
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Fig 6: Effect of allelopathy stress (decompose ofugalyptus leaf in ratio 4%and 8% with soil ) anddrought stress (25% and 10% of soil
saturation capacity and control(50% soil saturationcapacity and without decompose of Eucalyptus ledfon leaf area of Sorghum.
Similar letters indicate no significant differencein Duncan's test (<0.05)

DISCUSSION

Present results also indicated that length, fresh dry weight of root and shoot, number and arfeaooghum
leaves to application of decompose of Eucalydasf in ratio 4%and 8% with soil were significhnt
decreased.(fig 1-6).

Researches showed that Eucalyptus species relgakdile compounds such as benzoic, cinnamic arehqlic
acids [20]. Daizy [7] reported that volatile oilofn leaves ofEucalyptus citriodorasignificantly reduced
germination seedling length ifriticum aestivumZea maysand Raphanus sativusBatish [4] reported that water
extracts ofE. citriodorasignificantly reduced weed establishment.

Morphological effects in growth may be the secogdaganifestation of primary events, caused by varagtmore
specific effects acting at the cellular or molecuével in the receiver plants. Moreover, the irioity compounds
might have reduced the uptake of nutrients whi¢imalely reduced shoot growth [18]. It has beeroreg that
most of the growth parameters of Phalaris wereedsad when exposed to different amounts of deccenaiod
water extracts oEucalyptus camaldulenslsaf and the reduction is more severe by Euca$yfgaves decompose
[15].Recently, allelochemicals have been proposedcause oxidative stress in target tissarel induce an
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antioxidant mechanismincreased levels of scavenging enzymes indicateis itduction as a secondary defense
mechanism in response allelopathic compoUih@sl].

The results of this study showed thaitd and sever stress of drought also reduced terfigtsh and dry weight root
and shoot , number and area of sorghum leavesniparison to control (fig 1-6). It has been repdderghum can
tolerate short periods of less severe water defitoivever, long-term and severe stress can afteghsim growth
and the final yield [3]. Researches have shownwaeér stress at seeding will reduce endospermhveigwell as
growth of the coleoptile, radicle, shoot, and robtsorghum [5,10]. Also drought stress decreaserate of cell
expansion and, ultimately, cell size and consedyegtowth rate, stem elongation, and leaf expamsibherefore,
water stress reduce plant height and rate of lppéarance [t has been indicated that growth of corn decrdase
at higher drought stress level [8].Our results éatkd drought stress increased root to shoot mratsmrghum and
was significant compared with the control (fig4).rost cases, the sorghum root-to-shoot ratio Baes beported to
increase under water stress [19, 24]. The increestexlis mainly due to a decrease in shoot grawther than an
absolute increase in root growth under straks|

CONCLUSION

Present results indicated that all growth pararseteBorghum bicolowvar. Speed feed were reduced in response to
drought (abiotic stress) and Eucalyptus leaf coragbmotic stress) and the reduction is more sebgrEucalyptus
leaf decompose.
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