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Hartley and Ford, 1989

Rice, 1984

Peter 1968 rape, Brassica napus

birdsfoot trefoil, Lotus corniculatus

Medicago sativa L. Abdul-Rahman and Habib, 1989

pepper weed, Lepidium virginicum ball clover, Trifo-

lium incarnatum  Sericea Lespedeza cuneata Kobe lespedeza Lespedeza striata  

Bieber and Hoveland, 1968

Simth and

Martin, 1994  p-hydroxybenzoic vanillic p-coumaric ferulic  p-

hydroxyphenylacetic acids lettuce, Latuca sativa  Chou and

Lin, 1981

Blue grama Bouteloua gracilis western wheatgrass, Agropyron smithii

Cenchrus ciliaris

Bokhari, 1978

Martin et al., 1990

Read and

Jensen, 1989; Nakahisa et al., 1993 Asparagus officinalis Young, 1984 Chou,

1989 Agrostis benzoic  cinnamic acid

Festuca Norrington-

Davies and Buckeridge, 1994

Avena sa t iva

Triticum aestivum Sorghum bicolor Zea mays  ferulic p-

coumaric syringic vanillic  p-hydroxybenzoic  p-coumaric  vanillic 

Guenzi and McCalla, 1966; Guenzi et al., 1967

 12 

2 7 Chou and Young, 1975

 8 Chou et al., 1989

7-9  ferulic acid Chou and Lee, 1988

Liang et al., 1983;

Chou, 1989

 1 mM  1 mM 

Flaig, 1968 Ferulic caffeic  chlorogenic acid  100 M 

Lodhi, 1979 Cinnamic acids  100 M p-hydroxybenzoic vanillic  p-coumaric

acid  640 M Chandram et al., 1973; Shindo et al., 1978 p-

Hydroxybenzoic acid  6.4 M  1.92 mM
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Wang et al., 1967 Coumarin hydrocinnamic acid juglone 

procatechol  10 M  1 mM Williams

and Hoagland, 1982

. 

. 

i

1.  syringic, vanillic, protocatechuic, salicylic, p-hydroxybenzoic, -resorcylic,

 m-hydroxybenzoic acid 

2. caffeic, ferulic  p-coumaric acid 

3.  dicamba 3,6-dichloro-2-methoxybenzoic acid   -chlorobenzoic acid 

4.  salicin, hydroquinone, saligenin  p-hydroxybenzaldehyde 

 Sigma Chemical Co. Dicamba  Sandoz 

 0.1 1.0  10 mM 

ii

1. 1998  4

ml  20  80

2. 80 24  1mm 

 20g  180ml 50 24

 100 33  20

iii

 9cm  Whatman No.1  3.5 ml  

 3.5 ml  50

 20 15

iv

 30 cm  25 cm 

 20 ml  30 25

 12  6,000 lux

v

CRD LSD
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I. 

 1  syringic acid  0.1 mM 

 29%  vanillic acid  41%  protocatechuic acid 81%

 91 95 % 

 10 mM 

 syringic vanillic protocatechuic  salicyclic 0.1 mM

 1 mM salicylic acid 

 23.5 %  vanillic  m-hydroxybenzoic acid  31.9  35.3 %

 resorcylic syringic  p-hydroxybenzoic acid  56.0 % 63.8 %  64.0 %

 resorcylic  m-hydroxybenzoic acid 

 44 %  46 %  salicylic p-hydroxybenzoic syringic  vanillic acid

 10 mM 

 caffeic acid  2

1 mM  1 %  ferulic  p-coumaric acid  86 %  79 %

 10 mM 

caffeic acid 0.1 mM feru-

lic acid 1.0 mM caffeic acid 

ferulic  p-coumaric acid  13 %  19 %  p-

coumaric  ferulic acid  27 %  81 %  10 mM 

 2

 p-hydroxybenzaldehyde  3

 10 mM  75 %  salicin hydroquinone  saligenin 

 10 mM  94 % 

saligenin  p-hydroxybenzaldehyde  1.0 mM  0.

1 mM p-hydroxybenzaldehyde  55 % Salicin 

hydroquinone  0.1mM  18 %  7 %

 10 mM  p-hydroxybenzaldehyde 

 85 %  saligenin salicin  hydroquinone  56 % 36 %  30 %

0.1  1.0 mM  10 mM  p-

hydroxybenzaldehyde  28 %  92 % 

 3

 dicamba  -chlorobenzoic acid  4 

0.1  1.0 mM 92 %  10

m M d i c a m b a  -

chlorobenzoic acid
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II. 

vanillic p-hydroxybenzoic  salicylic acid  0.1 mM 

 syringic  resorcylic acid  10 %  33 %  protocatechuic  m-

hydroxybenzoic acid  5  vanillic salicyclic  m-

h y d r o x y b e n z o i c  a c i d   0 . 1  m M  

protocatechuic p-hydroxybenzoic syringic  resocyclic acid  5

ferulic acid 

 0.1 mM  50 %  1 mM 

 caffeic acid 0.1 mM 

p-coumaric acid  6



259



260



261

S a l i c i n   p -

hydroxybenzaldehyde Hydroquinone 10 mM

 50%  saligenin  1.0 mM  50% p-

hydroxybenzaldehyde 0.1  1.0 mM 

 0.1  1.0 mM

 10 mM saligenin 

7 s a l i c i n

hydroquinone saligenin  p-hydroxybenzaldehyde
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 8

 20 

 7 %

 100 

 20 
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 NaOH 

 9  80  85 %

 53 %  17 %  20 

 NaOH   8 
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 10

Peter, 1968

Abdul-Rahman, 1989

Smith and Martin, 1994
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 ferulic p-coumaric syringic vanillic  p-hydroxybenzoic acid 

 p-coumaric  vanillic acid Guenzi and McCalla,

1966; Grenzi et al., 1967 Chou and Young 1975

 ferulic acid Chou and Lee, 1988

Liang et al., 1983; Chou, 1989 1998

 p-coumaric acid  ferulic acid 

Hsu et al., 1989 Lodhi 1979

 ferulic caffeic  chlorogenic acid  100 M 

cinnamic acid  100 M p-coumaric p-hydroxybenzoic  vanillic acid  640

M Chandram et al., 1973; Shindo et al., 1978 p-hydroxybenzoic acid 

 6.4 M  1.92 mM Wang

et al., 1967

 syringic acid  vanillic acid  0.1 mM 

 29 %  41 %  vanillic p-hydroxybenzoic  salicylic acid 

 0.1 mM  vanillic salicylic  m-hydroxybenzoic 

 0.1 mM 

.

.

.
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pangolagrass and delhigrass on germination,

radicle and epicotyl growth of lettuce seeds and

grass cuttings 1
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Abstract

The purposes of this study were to investigate the effects of phenolic acids and extracts of pangolagrass

A254 Digitaria decumbens Stent.  and delhigrass A70 [Dichanthium annulatum Forsk. Stapf on the

germination, radicle and epicotyl growth of lettuce seed and grasses cutting.  Results were summarized as

follows:

Syringic acid, caffeic acid and p-hydroxybenzaldehyde derived from benzoic acid, cinnamicic acid and

benzoic alkaloid, respectively, were most inhibitive to germination of lettuce seeds. As to herbicide of benzoic

acid, dicamba was more toxic to germination and young seedings of lettuce than that of -chlorobenzoic acid.

For benzoic acids, vanillic and salicylic acid exerted the most inhibition to rooting of pangolagrass and

delhigrass cuttings, while p-hydroxybenzoic acid had only inhibition to rooting of pangolagrass cuttings. For

cinnamicic acids, ferulic acid was most inhibitive to rooting of pangolagrass cuttings, and caffeic acid did the

same to the delhigrass cuttings. For the benzoic alkaloids, saligenin was most toxic to rooting of grass cuttings.

Water extracts from both pangolagrass and delhigrass inhibited the germination of lettuce seeds. On the

other hand, methanol extracts of pangolagrass treated by NaOH had more inhibition to the germination of lettuce

seeds than that of delhigrass. Methanol extracts of grasses not treated with NaOH had no inhibition to the

germination of lettuce seeds.

In this study, benzoic acids had more inhibition to the germination of lettuce seeds than cinnamicic acids

did. For the benzoic acids, syringic acid with 0.1 mM had the most inhibition to the germination of lettuce

seeds, and the germination percentage of lettuce seeds was 29% of the control. Vanillic, p-hydroxybenzoic and

salicylic acid with 0.1mM were most toxic to the rooting of pangolagrass cuttings. Vanillic, salicylic and m-

hydroxybenzoic acid with 0.1mM were most toxic to the rooting of delhigrass cuttings.

Key words: Pangolagrass, Delhigrass, Phenolic acid, Germination, Growth of grass cutting
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