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Common Ragweed-Derived Phenolic Compounds
and Their Effects on Germination and
Seedling Growth of Weed Species

Bongsu Choi', Duk-Young Songl, Jwa-Kyung Sung2
Chung-Guk Kim', Beom-Heon Songs, Sunhee Woo’ and Chulwon Lee*

ABSTRACT Phenolic compounds, which are products of secondary metabolism, have been
demonstrated to be widespread growth substances in plants. The objectives of this study were to
identify the phenolic compounds in common ragweed (Ambrosia artemisiifolia var. elatior) by
HPLC and to evaluate their effects on germination and seedling growth of three weed species. Under
controlled conditions in Petri dishes at 25°C, 10” and 10* M solutions of phenolic compounds were
evaluated in seed germination tests. Four phenolic compounds (caffeic acid, o-coumaric acid, p
-coumaric acid and ferulic acid) in common ragweed plant were identified and their concentration
was increased from the stage before flowering through full flowering stage. Treatment of o- and
p-coumaric acids delayed the seed germination of Digitalia ciliaris, while the treatment of caffeic
acid delayed the seed germination of Echinochloa crus-galli. In time to 50% germination (7so),
phenolic compounds at 10* M promoted in Cyperus microiria and E. crus-galli but the level of
10° M delayed the T30 of those weeds. The o-coumaric acid inhibited seed germination and seedling

growth of the tested weeds and especially it perfectly inhibited the root growth of E. crus-galli.
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Table 1. Fresh weight and dry weight of common ragweed sampled at 80 and 120 days after sowing (DAS).

Fresh weight (g plant’l)

Dry weight (g plant’l)

Sampling
dates Leaf Stem Root Total Leaf Stem Root Total
80 DAS 11.3 19.3 9.0 39.6 2.38 5.17 1.21 9.26
120 DAS 13.2 65.3 11.1 89.6 3.88 24.20 2.85 30.93
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Table 2. Concentration of some phenolic compounds in different plant parts of common ragweed sampled at 80 and

120 DAS.
Concentration (ug g’l)
Phenolic compounds 80 DAS" 120 DAS
Leaf Stem Root Total Leaf Stem Root Total
Caffeic acid 67.8 85.5 84.6 238.0 18.3 25.7 39.7 73.7
0-Coumaric acid 58.7 17.5 47.4 123.5 11.3 18.6 14.9 44.8
p-Coumaric acid 21.9 32.1 4.6 58.6 4.5 6.6 2.1 13.3
Ferulic acid 13.5 9.7 5.9 29.1 58.6 53 4.9 68.8
Total 161.9 144.8 142.5 449.3 92.7 56.2 51.5 200.5

Y DAS : Days after sowing.
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Fig. 1. Content of phenolic compounds in different plant
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Table 3. Effect of four phenolic compounds with two
concentrations on germination and 75 value of
Cyperus microiria.

. Germination  Tsp value"
Phenolic compounds

(%) (Days)

Control (distilled water) 81.3 ns.”  1.842b
Caffeic acid 86.0 n.s. 0.849¢
o-Coumaric acid 86.0 n.s. 0.827¢

10°*M p-Coumaric acid 80.0 n.s. 0.814c
Ferulic acid 86.7 n.s. 0.924c¢
Mean 84.7 0.853

Caffeic acid 83.3 n.s. 2.157ab
o-Coumaric acid 85.3 n.s. 2.610a

10°M p-Coumaric acid 81.3 n.s. 2.213ab

Ferulic acid 84.0 n.s. 2.087ab
Mean 83.5 2.267

" Time to 50% germination.
* Means with the same letter are not significantly different
at 0.05 probability level. n.s. not significant.
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Table 4. Effect of four phenolic compounds with two
concentrations on germination and 75 value of
Digitalia ciliaris.

Table 5. Effect of four phenolic compounds with two

concentrations on germination and 75 value of
Echinochloa crus-galli.

. Germination Tsp value”
Phenolic compounds %0

. Germination Ts, value”
Phenolic compounds %0

(%) (Days) (%) (Days)

Control (distilled water) 66.02” 1.790a Control (distilled water) 90.7a2% 1.376¢c
Caffeic acid 61.3ab 0.852b Caffeic acid 90.0a 1.746b
o-Coumaric acid 66.0a 0.856b o-Coumaric acid 86.0a 1.514bc

10°*M p-Coumaric acid 54.0b 1.875a 10°*M p-Coumaric acid 87.3a 1.712b
Ferulic acid 66.0a 0.949b Ferulic acid 82.7a 1.479bc

Mean 61.8 1.133 Mean 86.5 1.613

Caffeic acid 65.3a 1.870a Caffeic acid 80.7b 2.310a
o-Coumaric acid 52.0b 2.327a o-Coumaric acid 92.0a 2.408a

10°M -Coumaric acid 65.3a 2.117a 10°M p~Coumaric acid 93.3a 2.471a
Ferulic acid 62.0ab 2.057a Ferulic acid 91.3a 2.436a

Mean 61.2 2.093 Mean 89.3 2.406

" Time to 50% germination.
* Means with the same letter are not significantly different
at 0.05 probability level.
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Fig. 2. Effect of four phenolic compounds of 10°M and 10*M concentrations on early growth of three weed species.
Vertical bars are standard error of the means (n=3).
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