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ABSTRACT: Present paper showed allelopahtic effects of Tagetes minuta aqueous extracts on seed germina-
tion and root hair development. Allelopathy of agueous extracts derived from T. minuta examined using two test
plant species (Lotus comiculatus var. japonicus and Lactuca sativa). The seeds of test species were inoculated in
petri dishes containing 0, 10, 50 and 100% aqueous extracts from 7. minuta. At day 5, the relative seed germina-
tion ratio to control was evaluated, and the development of seedling root hairs was observed through light
microscopy. Seed gemination of L. comiculatus var. japonicus was significantly inhibited proportional to the con-
centrations of aqueous extract, but that of L. sativa wasn't inhibited. The inhibitory allelopathic effect of T. minuta
was found in the development and growth of seedling root hairs. It was concluded that the inhibitory allelophatic
effects have been to be investigated using various bioassay, for the allelopathy of plant species shows species-

specific and organ-specific.
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INTRODUCTION

Allelopathy is a strategy for inter-specific competition (Fischer
et al. 1994, Langenheim 1994), and even for intra-specific com-
petition in populations (Saxena ef al. 1996, Park 1999). Some
plant species have secreted toxic natural substances. They inter-
fere with the vital processes of plants, and inhibit seed germina-
tion and seedling growth (Balke ef al. 1987, Kil and Lee 1987,
Yun and Kil 1997, Jose and Gillespie 1998, Topp et al. 1998).
Even such secondary compounds derived from some plants
have great potentials as environmentally safe herbicides (Duke,
et al., 1997), and exhibit fungicidal and insecticidal activity (Kil et
al. 1994, Dellar et al. 1997, Vasudevan et al. 1997, Topp et al.
1998, Lee and Kim 1999). It was reported the water extracts and
volatile chemicals from some plants showed allelopathic effects
such as inhibition of root and hypocoty! growth, and cell elonga-
tion and cell division of seedling tissues (Cruz-Ortega et al. 1988,
1998, Yoo 2000).

Tagetes species are found in numerous countries, and known
to ornamental plants (Vasudevan ef al. 1997). The plant species
of Tagetes genus have phytotoxicity, and anti-microbial and
nematocidal activity (Zygadlo ef al. 1994, Tereschuk ef al. 1997,
Topp et al. 1998, Lee et al. 2002). T. minuta invaded in Korea in
the 1980s, and is found widely in southen area of the Korean
peninsula. But there is little ecological attention to it yet in Korea.

The purpose of this study is to investigate an allelopathic poten-
tials on seed germination, and development and growth of
seedling root hairs of selected plants.

MATERIALS AND METHODS

Plant species and aqueous extracts preparation

T. minuta was used as a donor species of the aqueous
extract. Receptor plant species were Lotus corniculatus var.
japonicus and Lactuca sativa. Preparation of T. minuta aqueous
extract was performed as follows: ane liter of distilled water was
added to 2-L Erlenmeyer flask containing 200 g fresh T. minuta
material within 24 hours after being harvested. The aqueous mix-
ture was incubated at 25°C for 24 hours and filtrated first through
a 0.053 mm sieve, and then through Whatman No. 40 filter
paper (Kif and Yim 1983). Whereas undiluted filtrate was defined
as 100% extract, fitrates were diluted to 10 and 50% of the origi-
nal extract by adding distilled water.

Bioassay and statistical data analysis

The seeds of receptor species were inoculated in petri dishes
(diameter 12cm) with two pieces of filter paper containing ague-
ous extracts derived from T. minuta. The treatments were
exposed fo 10, 50 and 100% aqueous extracts, and the controls
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were exposed to distilled water. They were incubated at 25°C in
the dark. At day 5 after inoculation, the relative seed gemination
ratio fo control was evaluated by measuring germination ratio (Kil
and Yun 1992), and the development and growth of seedling
root hairs of receptor species was observed through light micro-
scope. The experiment was replicated 3 times.

Relative Germination Ratio (RGR, %) =
Germination percentage of treatment
Germination percentage of control

X 100

Statistical differences among the freatments and controls were
tested using one-way ANOVA (Duncan’s multiple range test).
Data were analysed statistically using SPSS Windows program.

RESULTS AND DISCUSSION

The effect of 7. minuta aqueous extracts on seed gemination
of receptor plants is shown in Table 1. The germination of L. cor-
niculatus var. japonicus was significantly inhibited in concentra-
tion above 50% of aqueous extracts. But, the gemination of L.
sativa wasn't inhibited. This result is not similar to previous stud-
ies (Kim 2000, Yoo 2000). Seedling growth of L. comiculatus var.
Jjaponicus and L. sativa was showed in Fig. 1. Seedlings of L.
coriculatus var. japonicus in treatments were slightly smaller
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than those of control, but treatment of L. sativa were not different
with control.

The morphological changes of root hairs of receptor plants in
treated aqueous extracts were shown in Fig. 2~3. Root hairs of
test plants developed well and regularly arranged in control. But,
the develoment and growth of root hairs of Lotus comiculatus
var. japonicus and Lactuca sativa seedlings decreased propor-
tional to concentration of aqueous extracts used. Increasing
agueous extracts concentration remarkably reduced the number,
length, and density of root hairs of test plant species. Especially,
seedling root hairs in the 100% treatment of aqueous extracts
didn't develope.

Cruz-Ortega et al. (1998) also observed increased vacuolation
and other disruption on the root tip cells of seedlings by aqueous
leachates. Because changes of cytoskeleton arrangement by
allelochemicals as microtubule antagonist (Dolan 2001), devel-
opment and growth of root hairs were inhibited. Root tip as well
as seedling growth depends on nutrient uptake. Though seeds
germinate and seedlings is like to grow early, allelochemicals
retard gradually growth of seedlings by inhibiting development
and growth of root hairs. Such inhibitory allelopanhtic effect on the
development and growth of root hairs of seedlings decrease the
efficiency of nutrient uptake from the soil (Gilroy and Jones
2000). Root hairs grows rapidly as tip growth of seedling is
established (Dolan 2001). Therefore, allelopathy is a powerful
strategy in competition.

Table 1. The relative seed germination ratio of Lotus comiculatus var. japonicus and Lactuca sativa by aqueous extracts from Tagetes minuta

Control 10% 50% 100%
Lotus comiculatus var. japonicus 1002 96.58+1.59° 89.87+6.75° 88.54+11.99°
Lactuca sativa 1002 100.00+0.00° 96.10+0.172 9572+ 0632

*Homogeneous subsets are displayed by Duncan’s multiple test (p<0.05).

Fig. 1. The seedlings of Lotus comiculatus var. japonicus and Lactuca sativa exposed to aqueous extracts from Tagetes minuta.
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a) Control b) 10% treatment

¢) 50% treatment d) 100% treatment
Fig. 2. The development of root hair of Lotus comiculatus var. japonicus by agueous extracts from Tagetes minuta.

a) Control b) 10% treatment

¢) 50% treatment d) 100% treatment
Fig. 3. The development of root hair of Lacfuca safiva by aqueous extracts from Tagetes minuta.
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