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ABSTRACT

Fire’'s phenomenon has the ability to produce flamvbgh send out heat and light as well as smok#ei@int plant
groups like monocots and dicots and their life seaguch as germination, seedling establishmemnefiog and
seed dispersal can be influenced by fire or onésaderivatives. Butenolide is one of fire smokmponents and it
described as an important environmental factor Wwhanhance seed germination and improve seedlingr.vig
Treatingtomato and barley seeds as dicot and maneash crop plants in Libya, using concentratiof® 025, 50,
100, 250, 500 and 1000 ppm of synthesized butendlibwed that response of both plants were infleénSeed
germination and seedling development is concewminatdepending. The effect was varying among the
concentrations but in general, low concentratioafiect positive effect and, on the other hand, lighcentrations
caused inhibition due to phytotoxicity of butenelid the receptor plant cells.
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INTRODUCTION

Fire’s phenomenon and its ability to produce flaneesomething amazing. It send out heat and lightvall as
smoke. Due to its vital role, fire is describedaamajor factor in the formation of forests[14]. Tdés an important
positive effect of fire on the conservation andaeation of plant communities[8],[18]; It can affq@ants and their
development stages through different ways, butafrthe many effects of fire is exposing seeds i ghil to the
environmental factors like smoke [26],which prodibgethe fire its self. Smoke described as a gr&ackoor white
mixture of gas and carbon and it can stay in thefa weeks [20].From the chemical side, more tHf1®
compounds were identified in smoke[16].some of ¢hae known to have physiological effects on plantduding
NO,[12], CO,, SO, and Q[19].The role that smoke plays in the release ofntncy, germination and seedling
growth has been examined since 1990, and only @4 2@rmination-active compound, a butenolide, wastified
from plant-derived smoke [27]. and burned cellu]@8& Butenolide (3-methyl- 2H-furo[2,3-c]pyran-2ie) is a
compound in smoke that induces germination [7].

Because fire products prefer high seedling estafiésit they might increase the diversity of spedie3,

29].Generally, both monocots and dicots behavesétmee way in their life stages, even though thee hdifferent
characteristics. Seed germination, the first predegplant life, takes different way in monocotsrgaare to that in
monocots.

Here, we tested different concentrations of buideobn seed germination and seedling establishoferdsh crop
plants in Libya in Laboratory. Tomathycopersicone sculentunMill.(dicot)and barley Hordeum vulgare
L.(monocot) are two of most cash crop plants inyhiltherefore, they were suggested to use as modiiis study.
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MATERIALS AND METHODS

Plant material: TomatoLycopersicone sculentuMill.(dicot)and barleyHordeum vulgard.. (monocot)were used
as plant receptors in this study. Seeds of these plants were certified and purchased from thallocarket in
Benghazi, Libya. and authenticated by the HerbaofiBotany Department, University of Benghazi.

Chemicals: Concentrations of 0, 25, 50, 100, 250, 500 and 190 of butenolide (Aldrich, Germany)were
prepared and kept in the refrigerator in dark f#asktil they used. (3%) alkyl dimethylbenzyl ammanisodium
hypochlorite (Clorox) was used to prevent microlgiadwth on seeds after planting

Germination experiment. Seeds were sterilized for 3 minutes, washed witilldd water, and incubated
overnight in flasks contained butenolide concertret in a dark place. While, distilled water wagdiss control

with concentration of (0.0). Subsequently; fifteepeds of each species were placed in Sterilized &ishes

(diameter 9.0 cm) lined with double layers of Whaitm filter papers. The filter papers were watengddding 5 ml

of distilled water whenever seeds needed; all cafs were incubated (BINDER, Tuttlingen, Germanggarkness
under 20 + 1& Germinated seeds were counted daily for the tlons of daily and final germination
percentages.

Seedling growth test:Germinated seeds were allowed to develop into segdfor more one week. Distilled water
was added to the Petri dishes whenever they ne&dierent parameters such as plant shoot andlemajth, fresh
and dry weight were measured. Dry weight was deterrdusing micro balance (Mettler Toledo) afteruinating
plant parts in oven ((Heraeus, U.K) at 1d0f@ 48 hours.

Statistical analysis: The data were statistically analyzed by one-way (&5IOVA) for testing the differences in
means of several groups using a computer progra®P&S version 11, and Dunnet test was used to cempa
difference between individual’'s means and control.

RESULTS

Response of barley The effect of different concentrations of butedelon daily germination percentages of
Hordeum vulgard.. (Barley) was clear. Results showed that, highcemtrations (up to 250 ppm) of the butenolide
decreased germination of seeds and caused inhikétiocl0O0O0 ppm. On the other hand, the results efllisey
development showed that the best mean of seeeimggh was obtained at 50 ppm. but; above 500 pEnrdsults
revealed decreasing in length(Figure 1).The resdlfsesh and dry weight(Figure 2) revealed noetighces in shot
length and fresh weight of seedlings using all emtiations with exception of 1000 ppm which refettiecreasing
in these two parameters(Figure 1).

Response of tomato:

The seeds ofycopersicone sculentuiill. (Tomato) were germinated under all concentras of butenolide.
However, there is a delay in growth at control dbad (O ppm), where treated seeds started themigation from

the fourth day of planting under (25, 50, 100 aB@® ppm) but; in control condition (0 ppm), this pess started
after seven days. The influence of butenolide @sHrand dry parameters are shown in figure 3 anthdse

parameters were increased at all concentrationsaimseedling fresh weight and length(Figure 3 &ndppeared
that the best mean was at 100 ppm, and therenigisant effect between all concentrations when @.&1. The best
mean of effect on dry weight was also given at eotration of 100 ppm. Analyze the data using Duntest

showed a highly significant between control and it of concentration in length and fresh weight.
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Figure 1. Response offordeum vulgare L. (Barley) to different concentrations of butenolide The effect on shoot and root length and
fresh weight. (*** = High Significant at P< 0.001). Bars are standard error of means
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Figure 2. Response ofiordeum vulgare L.(Barley)to different concentrations of butenolide dry weight of shoot and root and root/shot
ratio. + = Not significant, *** = High Significant at P< 0.001, Bars are standard error of means
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Figure 3. Dry and fresh weight ofLycopersicone sculentum Mill . (Tomato) seedlings and response of these parameteo different
concentrations of butenolide. (+ = Not significant®* = Significant at p < 0.001). Bars are standarderror of means

27
Pelagia Research Library



Rehab Ahmida and Salem Elshatshat Euro. J. Exp. Bio., 2015, 5(3):24-29

2507
E 200~
=
S 150-
<
< 100+
S
[¢B]
o 50
0 1 I I I I
0 25 50 100 250 500 1000
Butenolide concentrations (ppm)

Figure 4. The effect of butenolide on total seedlgnlengh ofLycopersicone sculentum Mill. (Tomato) at different concentrations(*** =
High significant p < 0.001).Bars are standard errorof means

DISCUSSION

Clearly, both monocot and dicot seeds, which usdtis research, revealed same results even thiegbequence
for these plants is somewhat different. The reaapiseared an increasing of seed germination ardlisgerowth
parameters(figures 1,2 and 3), when receptor plastded with different concentrations of butenelidhis effect
increased by increasing the butenolide dosage,ewh00 ppm caused complete inhibition of growth and
development of both plants. Fire smoke was idettifas a vital germination cue in post-fire condisid3]. De
Lange and Boucher [7] were the first proved thanplderived smoke stimulates seed germination. mok
treatments also improve post-germinative growtlo iltrge extent (seedling vigor). Smoke is assed$sedts
characteristic of improving seed germination anogh of plants [9]. In addition, smoke also stintakasomatic
embryogenesis [21], flowering [11] and rooting [2#is not clear enough how the seed perceivebtienolide but
there is evidence that it triggers germination agilitating uptake of water [11]. However, in butéide treated
seeds, the ratio of cells with replicated DNA iraged [10]. Chromosomal aberrations can be accagtéwlicators

of genetic damage induced by butenolide at highceptmations[2],thus, concentration of 1000 ppm edus
inhibition of growth of both plant receptors. Thésult was agreed with our previous study whepidium sativum

L. was treated with butenolide[1].

In Libya, different plant species are using as casips and both receptor models in this Laboratingy are
cultivated in different seasons. Therefore, thesealts might be generalized and applied on fialdiss in Libya as
further work using other different cash crops.
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