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Abstract: Phenolic acids are one kind of important allelochemicals, which generally exist in crops and vege-
tables,as well as their cultivated soils. These metabolites are involved in plant allelopathic effect and con-
tinuous cropping obstacles. In this paper,we investigated the allelopathic effect of chlorogenic acid and its
phytotoxic mechanism on lettuce seedlings by plant cell and physiology methods.in order to reveal the al-
lelopathy and continuous cropping obstacles mediated by chlorogenic acid. The results showed that: (1)
Root length,shoot length and fresh weight of lettuce seedlings were promoted by chlorogenic acid at low
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concentrations(0. 1 and 1 ymol/L) and were inhibited at high concentrations(10,100 and 1 000 pmol/L).
Chlorogenic acid displayed significant inhibitory effects on root length and fresh weight of lettuce at con-
centrations of 10 pmol/L and more. However, shoot growth of lettuce was not significantly inhibited by
chlorogenic acid at each concentrations used. (2) After treated by chlorogenic acid,the mitotic index of let-
tuce root tips was significantly decreased, and with the concentration of chlorogenic acid increasing, the
proportion of cells in each mitotic phase was also significantly reduced, resulted in arrest of cell division.
(3)Under low concentrations(0. 1,1. 0 and 10 pmol/L) ,chlorogenic acid had no significant effect on cell vi-
ability in lettuce root tips. However,high concentrations of chlorogenic acid(100 and 1 000 pmol/L) signif-
icantly increased the number of dead cells,and caused losing of cell vitality in lettuce root tips. (4)Fluores-
cence staining of DHE showed that low concentrations(0. 1 and 1. 0 pmol/L) of chlorogenic acid had no
significant effects on the accumulation of reactive oxygen species(ROS) compared with the control. Howev-
er,when the concentration of chlorogenic acid reached 10 ymol/L.a lot of ROS accumulated in lettuce roots
with concentration increasing. These results indicated that under the stress of chlorogenic acid, ROS in let-
tuce was induced and then accumulated. Furthermore, the cell division and viability were inhibited, resulting

in growth and development arrest in lettuce seedlings.
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Table 1  Allelopathic effect of chlorogenic acid on the root and shoot length and fresh weight of lettuce seedlings
ki W JE Concentration/ (pmol/L)
Index 0 0.1 1 10 100 1000
K Root length/cm 1.5240. 28b 1.90£0. 15a 1.72£0. 39ab 1.424£0. 38bc 1.08£0. 31c 1.02£0. 29¢
25K Shoot length/cm 0.98+0.15ab 1.0540.05a 1.0540. 15a 0.90+0. 10ab 0.83+0. 24ab 0.82+0.16b
fif F Fresh weight/mg 7.33+1.52ab 8.3340.95a 7.734+1.31ab 6.7740.96b 6.2241.79bc 5.3341. 29¢

T« 2 R IT B B V- S M AR 22 5 TR AR B YA ] 7 B A BRI 7E 0. 05 K AFTE B B 122 525 T I

Note: The data listed in the table as mean=® SE. Different normal letters in the same characters indicated significant differences among treatments at 0. 05 level;

The same as below.
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Table 2 Effect of chlorogenic acid on the cell division of lettuce root tips

W ¥ Concentration/(pumol/L)

EiLD

Index 0 0.1 1 10 100 1000
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i) Metaphase/ % 15.26+1. 26a 14.3040. 292 14.17+1.17a 14.77+2.18a 9.0740. 67bc 10.010. 95b
JG 1 Anaphase/ % 6.10+1. 38a 4.5540.55b 6.3841. 38a 5.2141.21ab 3.0140.41c 3.6340. 26¢
K] Telophase/ %, 7.124+1.21ab 7.8041.02a 14,960, 96he 6.0840.82h 3.3040.37d 3.7740.47d
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Fig. 1 Effects of chlorogenic acid on Evans blue

uptake in lettuce roots
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Plate | Fig. 1~6. Cell viability of lettuce root tips treated by chlorogenic acid after dyeing with FDA and PI (1~6. The concentrations of

chlorogenic acid were 0,0.1,1,10,100 and 1 000 pmol/L, respectively) ; Fig. 7~12. Effects of chlorogenic acid on ROS production in lettuce

roots dyeing by DHE(The concentrations of chlorogenic acid were 0,0.1,1,10,100 and 1 000 pmol/L, respectively).



