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Introduction Introduction

We evaluated the potential use of Arabidopsis thaliana (L.) Heynh (Brassiaceae) The ability for plant-derived smoke to inhibit seed germination is poorly understood.

seed for use as part of a set of standard target species (STS) in phytotoxic To better understand this phenomenon, we tested the effects of eight different

bioassays. In our study, we tested seven potent allelochemicals and compared aerosol smoke treatments on the Columbia (Col-3) ecotype of nondormant A.
their effects between the seeds of Columbia (Col-3) ecotype of A. thaliana with thaliana seeds.

those of the more commonly used lettuce seeds.

Materials and Meth:
Materials and Methods et diMettipas

Seven known and commercially available allelochemicals were used as test i oalgigla smoksjteaimants wersiestsdiwiingaurations, ofi0, 1,2, 4, S416:%62

solutions in this study. The allelochemicals tested were tannic acid (0.1, 1.0 and and 64 "?'”Pe”"ds of ‘aerosol smoke, which'was produced by bumlng hay in'a
10.0 mM), juglone (1, 10 and 100 M), cinnamic acid (0.01, 0.1 and 1.0 mM), bgrner bgllt in our I‘aboratory: We conducted four separate seed germmgtlon smoke
caffeic acid (0.001, 0.01 and 0.1 M),‘coumarin (0.01, 0.10 and 1.00 uM), salicyclic mials (Trlgls‘1-4) iy ma/(ana sged. 1) seedspiegel ealediand germmated e
acid (0.01, 0.1 and 1 mM) and 1,8-cineole (0.65, 6.5 and 65 mM). THe control was mm etiicishesgand keptiinfan |'noubator Se.t at_100/200Gyand th.a 12-h0\1‘r
distilled water. There were four replicates for each trial. A total of 25 lettuce and 50 Irlr?imri-h?l'wessrksecgglse.vzr: é’:‘{'ai'f :ee[rjeglrzsgiysesovvm;;t?ha g?/\::rlgaw;r:;s!
A. thaliana seeds were used in each replicate. These were sealed in 90 mm Petri i 3 : 4 B 9 S ey

dishes and kept in an incubator.We recorded Final Germination % (FG%), Rate of irequentlyiwitiia f}ne mistof ovemegd WalerS)iThis trial was s!mllar (o ‘f‘e second.
Germination (RG) and Mean Period to Final Germination (MPFG). Prior to data Untreated A_. thaliana seeds were directly sown ont‘o the germination soil, but only
analyses with one-way ANOVAs, FG% was arcsine transformed while RG and after the soil had already been treated with the eight smoke treatments. 4) Pre-
MPEG were log tran stiifled " imbibed A. thaliana seeds were treated with smoke and then rinsed with running

9 . water for 2 min. Data analyses were the same for Phytotoxic Bioassays.
Results Results

The Columbia (Col-3) ecotype of A. thaliana exhibited greater sensitivity to the . P .

seven potent all(elochemicalipthan did lettuce seeds, whicﬁ in some casesydid not PralongediexpastijesHojemoke inibitedyacrnipaiion in' Afhatanaiseedelillces
respond at all to those substances. ¢ 4 % they were rinsed with water. Smoke treatments greater than 4 minutes were enough

to inhibit germination. Seeds that were immediately rinsed following smoke
treatment were not inhibited. Sowing seeds on soil previously treated with smoke

Table 1. The effects of coumarin on FG%, RG and MPFG of A. thaliana (Col-3 were also inhibited following long exposures to smoke. Smoke treatments that
ecotype) and lettuce seeds. ranged from 2-8 minutes significantly increased RG.
Conc. FG% RG (d) MPFG (d)
At L2 o 9 Lo L Table 2. The effects of aerosol smoke on FG%, RG and MPFG of A. thaliana (Col-3
Control 100.0+0.0a 1000+0.0a 278+44a 241+04a 20+02a 11+01a a ' |
001 595:21b 780:157ab 9.1:08b 46%t10c 37:03b 47:03b ecotype ).
01  375:57c 700+109ab 59:09b 108+ 21ab 35%01b 20%0.1¢c ! s : - -
1 00+00d 540+96b 00+00c 91+18b 00+00c 17+01c Time Seeds inPetri Dishes (Trial 1) Seeds rinsed after smoke (Trial 4)
P-Value  <0.001 0.015 <0.001 <0.001 <0.001 <0.001 FG % RS MEFG FG % RG MBEG,
o 100.0+0.0 a 125+00 a 20+00a 99.2+08 a 96+04a 218+0.05a
1 985+15a 6.1+02b 46+02b 98.7+09 a 79+05a 222+0.09a
Different letters indicate significant differences between extract concentrations, 2 205+67b 13%04c 43+05b 97.3:09a 91+08a 214+0.06a
using Tukey’s Compromise.. FG% = final germination percentage; RG = rate of 4 00£00jc | 00£00/d | 00:+00jc| 974:+26la | 8.0:+1.5/au2.59:+0.20/a
germination (d); MPFG = mean period to final germination (d); At = Arabidopsis S 0:00lc 00200d] 00400lc) S7Sxlflal 94400 22120002
thaliana; Ls = Lactuca sativa. See Methods for calcu lation of RG and MPFG. 32 00£00c 00:00d 00:00c 972417a 103+14a 222:009a
64 00:00c 00+00d 00:00c 989+10a 81i:14a 223:002a
P-Value <0.001 <0.001 <0.001 0.884 0.689 0.118
2, W A thaliana T 2 P E S 9 .
L o 30 Different letters indicate significant differences between extract concentrations,

using Tukey’'s Compromise.. FG% = final germination percentage; RG = rate of
germination (d); MPFG = mean period to final germination (d); At = Arabidopsis
10 thaliana; Ls = Lactuca sativa. See Methods for calculation of RG and MPFG.
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Fig. 1. The effect of 1,8-cineole on FG% (top left), RG (top right) and MPFG (bottom) of 4. Fig. 2. Cummulative germination of 4. thaliana seeds following smoke treatments (Trials 1(A) and 2 (B)).

thaliana seeds.

Overall Discussion

Arabidopsis thaliana appears to be more sensitive to phytochemicals than lettuce seeds and is therefore useful for inclusion as part of a set of standard target species in phytotoxic bioassays. This
may help identify less potent allelochemicals. A. thaliana seeds are also responsive to both the promotive (RG only) and inhibitory effects of smoke. This species is used extensively in laboratories
throughout the world for a variety of plant studies. More than 10 000 references to this species alone exist in the literature. In addition, its entire genome has been mapped. This represents an
incredible recourse that has already helped researchers understand plant growth and development, interactions between plants and pathogens, plant pattem formation, plant physiology and plant

bioch emistry. A number of useful mutants are available that are resistant to phytotoxins. This may therefore serve as another attractive model for helping to identify the mechanisms of resistance to
certain toxic substances. Proteomic studies will probably also play a useful role. Studies of this type have already started unraveling some of the mysteries of seed germination in A. thaliana.
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