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TR HHIIIEN 5 BRI dicamba ¥4 & E 128 27 BL G AR RV HIHIRE ST RIR a -
chlorobenzoic acid °
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EE

TSR - YA EEET - RREREY AN - (IR - B - HYe
FALEY)  EEYBERZ BN YIRS EY) o« RARHEY)— i LA R R (7 (e HE N BE AR AR
431 (Hartley and Ford, 1989 )  ER@AQ I8 ~ Wkt ~ 3 MRl o3 a7 Uil AR L » Sl
SIS E B 4 Rl e (Rice, 1984) -

Peter (1968 ) ZEHI SRR ELIERY /KIS 20K » IR (rape, Brassica napus) K52 =
#E (birdsfoot trefoil, Lotus corniculatus) WFE T34 kot BB EHEEER - WA EE
(Medicago sativa L.) KSR AT EIH 2194 F (Abdul-Rahman and Habib, 1989 ) ; il
(pepper weed, Lepidium virginicum ) Bl/NEFRZ ZERREE A SR ~ BR=2E5L (ball clover, Trifo-
lium incarnatum ) ~ Sericea (Lespedeza cuneata) ~ Kobe lespedeza ( Lespedeza striata) Eil7KFEEEARAY
AERINEAIIFITER (Bieber and Hoveland, 1968 ) » &l ~ FEAFIRARLELRT A — RN EL
W BEBER /R FEIE B B B AR PR A R A S 28 B e AR R LA IR YEA] (Simth and
Martin, 1994 ) - o fEFEREFTZ25H0.2 p-hydroxybenzoic ~ vanillic ~ p-coumaric ~ ferulic }% p-
hydroxyphenylacetic acids ¥ E (lettuce, Latuca sativa ) Fe/KFEfE A2 5 G 258 ( Chou and
Lin, 1981) -

Blue grama ( Bouteloua gracilis ) Hlpgf5/NE5L (western wheatgrass, Agropyron smithii ) #rfefAe
e BRI IR G o 2O AT R A S BUK AL (Cenchrus ciliaris ) TR 4R B9 E & - HBTiE
FE RS IR MR TA RIS RS (Bokhari, 1978) 5 FoK ~ K RMERAHIEA - HAIKEA
TR A B R A R/ HIHIRIPER] (Martin et al., 1990) -

TEYEAFRYRRETRE - K2 E IR AT/ eI R L S Y SR A s - BIATE TS (Read and
Jensen, 1989; Nakahisa er al., 1993 ) ~ %) (Asparagus officinalis ) (Young, 1984) J#[HE 5L (Chou,
1989) Fiorib B HEBIE: - I GHEF - BYRAHE (Agrostis) Fiibenzoic B cinnamic acid
HYTEEEEL P8 (Festuca ) JRFEZ AN » R ATF = SER 2 7 HAATH/FM (Norrington-
Davies and Buckeridge, 1994 ) »

ANIFIHE ) e B P R A R B 5 S RN AEIE » EF B RARHMEMIANHEZS (Avena sativa) ~ /N
(Triticum aestivum ) ~ 53¢ (Sorghum bicolor) K (Zea mays) ZFaRERS - &4 ferulic ~ p-
coumaric ~ syringic ~ vanillic Jz p-hydroxybenzoic FLfEF}HE » H DL p-coumaric Fz vanillic $fA/\2&
Bl R oK FE 2% 28 K i AR B9 &K (Guenzi and McCalla, 1966; Guenzi et al., 1967 ) -

ARG 12 fnE B AR AR /R VA O P e B - 2 - R IR g A bedT Hi
2 ~ 7 MY E - HHERE RN RS A AR EEYE (Chou and Young, 1975) « buHEL
EH 8 MERIEYVE - IR S A SRR S » ER BRIy 4: & (Chouer al., 1989) -
PR ~ AR R P A ARAGRE R A/ - DIt RS R R R » AR EH
7-9 FERIERYE - Hrp L ferulic acid &&= (Chou and Lee, 1988 ) o #&[H S A[E] SR I EEPEI A
o KRR EE AN E A FTESE - HARSSRRE AT S MR k& B a7 % (Liang er al., 1983;
Chou, 1989) -

—fE - EERIREEARY 1 mM I - SHEYERAHIGIER - EIRE/NR 1 mM R - JEEEEL
SmfeEEY4EE (Flaig, 1968 ) © Ferulic ~ caffeic Jz chlorogenic acid £ 100 ¢ M IKF » B 25 2 3R EH
FHBEEK (Lodhi, 1979 ) ; Cinnamic acids ¥ AR 100 1 MEdp-hydroxybenzoic ~ vanillic Jz p-coumaric
acid JEFEAHR 640 1 M I » @il /kfE4: £ (Chandram et al., 1973; Shindo et al., 1978) ; p-
Hydroxybenzoic acid J2EETE 6.4 ¢ MK » GIEE/NE ~ FORRATHAER » BEREE 1.92 mM
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F o HI EaiE A 5e s k4B R (Wang et al., 1967 ) 5 Coumarin ~ hydrocinnamic acid ~ juglone 5%
procatechol 11 10 ¢ M IRFEFHEE) 28 2Ry A B2 » A6 | mM IR sAE B RE 13 28 (Williams
and Hoagland, 1982) »

R SORRE R IR PR Z R L AFAE I H AR R A YA LT RE SR ATRRY
LA E A TE PR A T P B ] B ~ DRSS SRR e 2K » 384 o B R BSOS T A R
% DU USRS E Bl 2% -

MEERTT A

L. fHYIR R -
BEFI B A RIFT AR AR i R T (B I A R SE ) Bl (] s % P 8 W S B T Jl i
R Rt - R e 25 Tl R S 1 BT 4ol W 2 i SRR

0. F-F8 2 AT R AR E -
(i) 23880, -
1. K8 7 FEBEALES syringic, vanillic, protocatechuic, salicylic, p-hydroxybenzoic, 3 -resorcylic,
J m-hydroxybenzoic acid ZEFf o
2. AEERE 7 M EEELER caffeic, ferulic § p-coumaric acid —f -
3. RESSEEREH] dicamba (3,6-dichloro-2-methoxybenzoic acid) ¢ «a -chlorobenzoic acid -
4, HAt b &%)48 salicin, hydroquinone, saligenin J¢ p-hydroxybenzaldehyde PUfi o |-
ez SRR R L S )95 Sigma Chemical Co. » Dicamba %35 Sandoz E2%E/\ ]l
M43 R FEZE N5 HINCER 0.1 ~ 1.0 K 10 mM 7K¥EHK »
(i) HPOEZE
1. A [] e B R SR RSO (R B8 1998) » B L2l S S B bz » VST 4
ml By " RZREK - FRLL T RZKE/KMRE 20 B 80 £% -
2. AE[E] SR EN BSOS KPS AEANHR © BUHERZ (80°C » 24/NKf ) (2 EHE » BERK lmm A/NAY
B » HY 20g ERAIN 180ml 2 —RZKEHK » BN 50°Ckinikiass - Ik 24 /N -
I8 > IEIKLAZKFRRE 100 ~ 33 J 20 £% -
(iii) T2 haE
TEEFERML (948 9em ) NE Whatman No. 1 J8#K » A 3.5 ml &5 KISIKEEETUR > 59
L35 ml ZRER AR Ry SHIRGH o s ERE 7 50 RIDUAY A BEFIES I » F— R HHE -
B 200C/ 15C (H/&R) - ORI ESAETh » = KRR A 128 4R EHE AR B R
bR -
(iv) EFTE R IRRRE -
A ] e B P RS SR FT Al 30 em > FHEAWE T EE » DA=SOHT R ELR 25 cm Z3E T -
f5—BAREVRM 20 ml ZEASE R KRERAEI - LSRRI - B 30T 25C (H
S BRIEDE 12 /R OBEIESEEE Ry 6,000 lux ) ZAEFET » — 2 1% A 28 SR B
TERR SR -
(v) #atTik
R T A AEERET (CRD) » W LURARAZ LA ATHE( (LSD ) JHIERpRI I & 72 SR 1 -
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EES

L A [RIE 1 B HAT A W e R 3 2 B i A R s

e 1 ERBREERER S > DL syringic acid BHATE T2 HIHIBE I A > 4k 0.1 mM & »
R G 29% 5 H Kk vanillic acid @ #4535y 41% » F2X Fy protocatechuic acid » #5273 }%81% -
FABRE SR AR B e ERE R S IR A K BARAE 91~95 % [ - FEE ARSI -
HHIHIRZFRE 4 - HIRERE Sy 10 mM R > BT Ry -

NEZEFSEEN I syringic ~ vanillic ~ protocatechuic ¢ salicyclic fEEEIEE ~ (0.1 mM ) » 3R
P BRI AR RA RAERIRBOR < IRy | mM IR} - salicylic acid AR RIGEIFIRE SRR - H
EJE HESBIEER 23.5 % » HZ R vanillic k¢ m-hydroxybenzoic acid » £ R ¥HIE# 2 31.9 Eil 35.3 % »
FFX Ry resorcylic ~ syringic Bi p-hydroxybenzoic acid » % ¥HEH 2 56.0 % » 63.8 % Bl 64.0 % - ¥}
A IR 9822 > HIIDL resorcylic Bil m-hydroxybenzoic acid FHIHIRE JTi A » HE R A HHg
HY 44 % J 46 % ;5 HAMZREEH X By salicylic ~ p-hydroxybenzoic ~ syringic i vanillic acid - [ &
B 0 el R RAYRE SRR 0 JREEE 10 mM KE > RS TR AR -

AN A BRI B T v R 3 2 R AR R 2288 » LA caffeic acid RYHIHIRE ST (3 2
) JPEREESEL mM [ R 1 % o i ferulic K p-coumaric acid YRR 86 % Bl 79 % - [
EVLEERIN > BN SRRV AR - IR 10 mM IR > FE TR PR -

ANEI PRI caffeic acid 7E 0.1 mM JREE N » A E AR B EIREhA RACR - feru-
lic acid HIfF] it ERGEIAY A= R o {HIREEE 1.0 mM I » caffeic acid 58 2 #IHIPRAR 5o b IRHHEI 4R 5 -
ferulic Bl p-coumaric acid JRE} - MARAYEE HEHEEZ 13 % K& 19 % 5 BRE FIREIRAEER » p-
coumaric §% ferulic acid FYHIHEIER BiE » BiE HA 27 % @ EHA 81 % o EEMINE 10 mM I »
HISEHIHI IR ke BRI 4= (F2) -

3% 10 mM K » (55 75 % RYES SR o HAM salicin ~ hydroquinone BH saligenin ¥ 254 3R 52 278 652
W PREEE 10 mM > FEHFRIGLE 94 % LLE -

it Yysaligenin B p-hydroxybenzaldehyde 7F 1.0 mM [ » A {E#ERFRIT4E 5 - JERERE R 0.
1 mM IKf » p-hydroxybenzaldehyde {EEM AR A BRI RIS » HREEREIEHE 55 % - Salicin B
hydroquinone $fARMRAYEEMEILA » 7F 0.1mM [Kf » A[HIHIEARAE R 18 % K 7 % » HFEE IR -
HIHIHIRBOR TR » IR AEE 10 mM If > HILL p-hydroxybenzaldehyde FUREME A » HANHIRARA:
Fi% 85 % » H K} saligenin ~ salicin B hydroquinone » #1550 53B1k 56 % ~ 36 % B 30 % - PYfd
F L EYERIRE S (0.1 & 1.0 mM) wlfgsE BRI R & - IRERESE 10 mM K > DL p-
hydroxybenzaldehyde FEEPERA » H EIREIA: R HEEHIRE 2 28 % » HAM=FEHIE 92 % DL /Y
AR (F3)-

ZREIRERR S dicamba Bl o -chlorobenzoic acid B EFE PR A LY AR - HFR 4
R ARIRE (0.1 F 1.0 mM) A B T AE WM 2 > R0 92 % DUE - TEEREE (10
mM ) T QPR s A o WA R EIREIRY AR 0 dicamba BYHIHIRE I RN a -
chlorobenzoic acid » HFEE IR0 - HHAIHIITEK -
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1. DEFEFRRAE S S B 3R AR B R R 52

Table 1. Effects of different benzoic acids on germination and length of radicle and epicotyl of lettuce seeds

. . Germination Radicle Epicoty
Benzoic acid Concentration
percentage length length
mM % — % of control —
0 97+ 100 100°
Syringic acid 0.1 29° 96° 123
1.0 20° 64° 73¢
10.0 09 0° 04
0 97° 100 100°
0.1 41° 89° 123%
Vanillic acid
1.0 30° 32° 73¢
10.0 09 04 04
0 98° 100° 100°
Protocatechuic 0.1 81° 100° 115°
acid 1.0 65° 127° 123%
10.0 0¢ 3¢ 34
0 98* 100° 100?
p-Hydroxybonzoic 0.1 91° 84° 89°
acid 1.0 88’ 64° 67°
10.0 0° o4 04
0 97° 100° 100°
0.1 94? 100° 108°
Salicyclic acid
1.0 60° 24° 54°
10.0 0° 0° 0°
0 98° 100° 100°
0.1 95° 84° 7°
Resorcyclic acid
1.0 79° 56° 4
10.0 0° o4 04
0 97° 100° 100°
m-Hydroxybenzoic 0.1 92° 94° 85
acid 1.0 74 35¢ 46°
10.0 0¢ 04 0¢

"% Means in the same row with different superscripts differ significantly (P < 0.05).
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2. NFEIAHERRIRE B B T3 AR IR R R s

Table 2. Effects of different cinnamic acids on germination and length of radicle and epicotyl of lettuce seeds

) o ) Germination Radicle Epicoty
Cinnamic acid Concentration
percentage length length
mM % — % of control —
0 97" 100° 100°
Caffic acid 0.1 84° 126 115
1.0 1¢ 0° 0°
10.0 0° 0° 0°
0 97° 100° 100?
0.1 89° 89° 105°
Ferulic acid
1.0 86" 13° 81°
10.0 0° 04 0°
0 95% 100? 100?
0.1 82° 87° 82°
p-Coumaric acid
1.0 79° 19 27°
10.0 3¢ 04 0

*3% Means in the same row with different superscripts differ significantly (P < 0.05).
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Table 3. Effects of different benzoic alkaloids on germination and length of radicle and epicotyl of lettuce

seeds
Benzoic Germination Radicle Epicoty
) Concentration
alkaloid percentage length length
mM % — 9% of control —
0 98" 100 100°
Salicin 0.1 99? 82° 100°
1.0 100° 89° 128°
10.0 100° 64° 95°
0 100° 100° 100°
0.1 100° 93° 115°
Hydroquinon
1.0 98° 82° 100°
10.0 97° 70¢ 100°
0 98* 100 100°
0.1 99? 100° 133¢
Saligenin
1.0 100° 107° 117°
10.0 95" 44° 924
0 100° 100° 100°
p-Hydroxy 0.1 99? 155° 128°
benzaldehyde 1.0 992 110° 107
10.0 75° 15° 28¢

*&5 Means in the same row with different superscripts differ significantly (P < 0.053).
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A4 FEIEERERI IR B 6 ERE T3 R IAR S R i R R s 2

Table 4. Effects of different benzoic herbicides on germination and length of radicle and epicotyl of lettuce

seeds
Benzoic ) Germination Radicle Epicoty
herbicide Coneentration percentage length length
mM % — % of control —
0 97" 100* 100*
Dicamba 0.1 98° 23° 18°
1.0 92° 3¢ 2°
10.0 3¢ 1° 1°
0 97 100 100
a-Chlorobenzoic 0.1 T 22 30°
acid 1.0 96" 1e 20°
10.0 o 0° o

"% Means in the same row with different superscripts differ significantly (P < 0.05).

T1. AN [ P 8 o LA AR ) BSOS 2 O SO T e AR R g

LR [FI R AR R I - B PO H v S AR SR A s BN SR o B [ S FT 4 0 DA
vanillic ~ p-hydroxybenzoic ¢ salicylic acid FHIFI JIiA » 4E 0.1 mM BYIREE R - Se RG-S
IR HK Ry syringic Bl resorcylic acid » W5 10 % B 33 % [YH#EHR » Ifif protocatechuic Bi m-
hydroxybenzoic acid HI GBI (3£ 5) - BHHAEIEEE K > HIIDL vanillic ~ salicyclic Bl m-
hydroxybenzoic acid AY#MERA » £ 0.1 mM R 58 = HIHIFT BRI RAR - HAR K Ry
protocatechuic ~ p-hydroxybenzoic ~ syringic Hi resocyclic acid (£ 5) °

AN ] A R B I BT A T v S AR 52 288 WSO SR IR A —28 > ferulic acid ¥ )5
FRAE 2RO EIEI 5K - 76 0.1 mM [KF - 5] 50 % SRR RS2 | mM DLERE > HiSg2H)
B HR BRI 2 B o BHAEIESEE ST > HIIDL caffeic acid FYREMEARA » 0.1 mM RIS 2 HIGITHE Y
BRERAE R > p-coumaric acid HISE R Aiw% (£ 6) -
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Table 5. Effects of different benzoic acids on root growth of pangolagrass and delhigrass cuttings

Benzoic acid Con. Pangolagrass Delhigrass
Root emergence Root Root emergence Root
length length
mM % % of control % % of control
0 100" 100° 100° 100*
Syringic acid 0.1 33° 26° 50° 55°
1.0 10° 0° 0° 0°
10.0 0° 0° 0° 0°
0 100° 100* 100° 100°
Vanillic acid o1 o o o o
1.0 0 o o 0
10.0 0° 0o 0 0°
0 100? 100° 100° 100*
Protocatechuic 0.1 100° 100° 33 35°
acid 1.0 100? 12° 0° 0°
10.0 0 0° 0° 0°
0 100° 100* 100° 100°
p-Hydroxybonzoic 0.1 0 0° 33° 80°
acid 1.0 0 o 33° 0°
10.0 0° o 0° 0°
0 100? 100° 100° 100*
S 0.1 o 0° o 0°
Salicyclic acid o o o o o
10.0 0 o o 0°
0 100? 100* 100? 100*
Resorcyclic acid 0 = 13 o 18
1.0 0° 0° 0° 0°
10.0 0° 0° 0° 0°
0 100 100° 100 100°
m-Hydroxybenzoic 0.1 100° 40° 33" 0°
acid 1.0 100 9° 0° o°
10.0 0 0° 0° 0°

"5 Means in the same row with different superscripts differ significantly (P < 0.05).
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K 6. AN AR L B R 5L R P B R i AR R 2

R
-7

Table 6. Effects of different cinnamic acids on root growth of pangolagrass and delhigrass cuttings

Cinnamic acid Con. Pangolagrass Delhigrass
Root Root
Root emergence Root emergence
length length
mM % % of control % % of control
0 100* 100° 100 100
Caffeic acid 0.1 100° 11° o o
1.0 0° 0° 0o 0
10.0 0° 0° 0o 0o
0 100? 100* 100* 100*
0.1 50° 15° 67° 46°
Ferulic acid
1.0 0° 0° 0° 0°
10.0 0° 0° 0° 0°
0 100* 100* 100* 100*
0.1 100? 47° 100* 100*
p-Coumaric acid
1.0 0° 0° 33 28°
10.0 0° 0° 0° 0°

"35> Means in the same row with different superscripts differ significantly (P < 0.05).
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DY A [ 45 i AL 15 9 38 TS O T i v R AR s 38/ » BRSNS » Salicin Bl p-
hydroxybenzaldehyde A {E{AIFEIRE | » AL EEAYEEIR 5 Hydroquinone fE S E (10 mM )
JirTHIE 50% FETEEAR » 1M saligenin E 1.0 mM IKf - AT 50% paggtR 5 $RAVAER » p-
hydroxybenzaldehyde 0.1 Eil 1.0 mM [Kf » n[{EEMRAYAER - HH A =R LS RIEIHRY 4 &
BRI RN > HIHIRRCRER « Rk AP B B R i ry R > 78 0.1 J 1.0 mM
PR  IREHEEE 10 mM - saligenin RN ERHIRR - (EHAM =R 58 S HIHIRR (%
7 ) o PUREZE R B E B SRR A R B A I > salicin MYHIHI Uik » HX R
hydroquinone -~ saligenin Eil p-hydroxybenzaldehyde » HEEZ RN » HIFIARAE EAISUEREUA -

& 7. AP L PITREE B R ] 5 R Pl B S R Tl O IR AR R < 2

Table 7. Effects of different benzoic alkaloids on root emergence and length of pangolagrass and delhigrass

cuttings
Benzoic Con. Pangolagrass Delhigrass
alkaloid Root Root
Root emergence Root emergence
length length
mM % % of control % % of control
0 100%" 100? 100? 100*
Salicin 0.1 100° 89° 100 43°
1.0 100° 77 100° 21°
10.0 100° 474 0° 04
0 100° 100? 100? 100?
0.1 100° 95° 100? 62°
Hydroquinon
1.0 100° 84° 100* 30°
10.0 50° 46° o° 0¢
0 100° 100° 100° 100*
0.1 100° 8s° 100? 76°
Saligenin
1.0 50° 65° 100? 50°
10.0 50° 46 100? 40¢
0 100° 100° 100? 100?
p-Hydroxy 0.1 100 1 100° 80°
benzaldehyde 1.0 100° 109° 100° 43¢
10.0 100 50° o° 0¢

"5 Means in the same row with different superscripts differ significantly (P < 0.05).
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Fie [ B 5 B o TV AT e R 2 2 B B Y AR R - HRR 8 BRI /KA 2
HIH S e R -2 2 IR ASOR — 2 ELRB AR EE B - ISR K AR R 20 4%
i > HEBEZFRIUE 7 % o BRI K BBy E R - MBSO ORI SRR S — 80—k
B AR A R AR R - AR FRRE 100 f51F - SHIARAY A RIS RS - s F IRk
b o MRE 20 fi5iE > TRl -

& 8. MR P B R R AR AR B A M B T3 AR ~ AR R i R r s
Table 8. Effects of water extracts of pangolagrass and delhigrass on germination, radicle and epicotyl length

of lettuce seed

Germination Radicle Epicoty
Extract Dilution
percentage length length
fold % — % of control —
Control 98" 100° 100°
Pangola-
100 96° 105° 68°
Grass
33 85° 92° 32°
20 7 3¢ 34
Control 96* 100? 100?
b a b
Delhi- 100 91 100 69
grass 33 85° 95° 31°
20 74 5 3¢

"2 Means in the same row with different superscripts differ significantly (P < 0.05).
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FIFIA AR AN - #83 NaOH JEEEH - Firfo < AL i EORE T3 2 il ek - H
BRI S IR A B R (R 9) 5 MR R AR RE 80 f51RF - 24K Fy 85 % »
JARRRER | IR 4 R R B I 53 % Bl 17 % - Bk 20 517 - FUI5E S 4 288 2 B PR Bz b ey 4
R o ZNURARAE NaOH JRIF - BR300 AR HARIREE SR (R 8 %) IMkHEsE
2R BHARE BRI o RO RIS AR A A R AN R - iy EL E R
HITE PRI [] 5

e 9. MR 5L R EIIRE B SR R AR AR B A e R - 3 2R~ IRIR R Rl R B g 2
Table 9. Effects of methanol extracts of pangolagrass and delhigrass on germination, radicle and epicotyl

length of lettuce seed

Germination Radicle Epicotyl
Extract Dilution
percentage length length
fold % — % of control —
Pangola- Control 100*” 100° 100°
grass(E1%) 8 100° 64° g5b
20 100° 59° 100°
Delhi- 8 98" 38° 84
grass(E1) 20 992 61° 80P
Pangola - 20 0° 0° 0°
grass(E2) 30 g5t 53b 17
Delhi- 20 0° 0° 0°
grass(E2) 30 99 79b 38b

*E1: unhydrolyzed by 1N NaOH; E2: hydrolyzed by 1N NaOH.
"% Means in the same row with different superscripts differ significantly (P < 0.05).
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P T 5 o A R R B PR R A AR A e (-EREAR B — Rl AR ) ~ DRI
WA &) e RIS A - PR AR L S S B T~ S AR O
B FARAEIHIER - RERER A AR 10 > UREANFEREA 2 EEYrh - DORBRARET S i e 1%
ZFHHIHIRE IR - H R R PARERRAE - AE X R RIMSHRR A > SR L SN SEIIHIRED T 5 TTEFHY
B A RAIIRIRE YT - WS BB IRIRE R R - DORRRERR SORIRUHIRIRE IR - X Ak
BRAE - AER R RIS R L PRI PSRRI RE S+ STy ] e B P B S T el B AR BLAR
RAGHIHIRES) » DAZMIRAIGRIRE ik » H AR AR - b SYInIlifIRe o) -

7210, 2R ~ PRENE - PR BLOR R R BB A e R A A ~ ORI A A B AR R AR
Table 10. Inhibition of benzoic acid, cinnamic acid, benzoic alkaloid, and benzoic herbicide to the

germination of lettuce seed and root growth of grasses

Lettuce seed Pangolagrass Delhigrass
Compound
GP RAL EPL EP RL EP RL
BA* Large Small Small Large Large Large Large
CA Middle Middle Middle Middle Large Middle Large
BAL No Small No Small Middle Small Middle
BH Small Large Large - - - -

Large: over 50% inhibition; Middle: 20~49% inhibition; Small: 5~19% inhibition.

*BA: benzoic acid, CA : cinnamic acid, BAL : benzoic alkaloid, BH :benzoic herbicide.

GP: germination percentage, RAL: radicle length, EPL: epicotyl length, EP: emergence percentage, RL: root
length.

S

ARV ZE A P T3 28 S i AR - BAAEFNMER - AR AR ELIE 2 kP2
B IS B R e = Rl T3 2 e i A R B A REHE(EA (Peter, 1968) & EfEfE#R. 2K
VAR AT 2P 42 (Abdul-Rahman, 1989) 5 B ~ A BASELBLR A L HEBE/KIA
REIHE A B e AR RS B R -3 2 L A R A ER] (Smith and Martin, 1994) © 58
SEhJ e SR LA o] e B Y 8 B R A e AR B e R 5 ~ AR R RO BT
B PRI CRAHI] -
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AN EFEY) RO T S A B R AR B & S AN AR - FF 2 RARHEMAIMEES ~ /N ~ MR K
FItE RS » &4 ferulic ~ p-coumaric ~ syringic ~ vanillic Jz p-hydroxybenzoic acid FHFEMESYIE » H
FhL p-coumaric Bl vanillic acid ¥~ TR 5o/ VTR T8 4 e iy A > BFIRK (Guenzi and McCalla,
1966; Grenzi et al., 1967 ) » Chou and Young (1975 ) Hfi%[E[ |- — Fl B 2 7K R ZEHVIR n] HI]
P EE R A o PRI IEI . - AR AL 1 — R ACHOR R - DUEZRAV AR ROR - HAE RS
rhE A JUERERYE - FHorh L) ferulic acid HY & S ixm (Chou and Lee, 1988 ) 5 [ SA A R H
FE RS /K S 2R RE MR R/ - RIRERE A AR R A 22 58 - HAR[R]SSR T T 2 B IR A R 2 &R
AHHIAE] (Liang ez al., 1983; Chou, 1989 ) « #f K8 (1998 ) Hfi [l S Ba FlIRE S SOsif g b o3 A i /i
FERYE  Hrh S DA EERESENY p-coumaric acid MY R » SESHIDLIAHERRSENY ferulic acid 1Y
BRI

R R R R B s - LR T35 2P AYRE I8 I (Hsu er al., 1989 ) = Lodhi (1979 ) DIFEH]
T EE 4 RAHIE » 5 ferulic ~ caffeic Eil chlorogenic acid JEEEA 100 1 M I » 252 REHE R
K, 5 cinnamic acid =AY 100 ¢ M » p-coumaric ~ p-hydroxybenzoic Eil vanillic acid 32K 640
oM IF > SRk FEA & (Chandram ef al., 1973; Shindo et al., 1978 ) ; p-hydroxybenzoic acid JifE
£ 6.4 L M I » BIZEE /N ~ KO RFKRIAER » HIREEAR 1.92 mM I » HISERF R4 & (Wang
etal., 1967)

AibE TR (CRERERE —FEPOAENG ) B B T R 2 DURERRY SRR
ARG > Horh )DL syringic acid FYEEMERK > HZOR vanillic acid > JEEELE 0.1 mM K > S EFE 1Y
BRI 29 % Bl 41 % o FHA G2 - HILL vanillic ~ p-hydroxybenzoic Eil salicylic acid [
FMERA 0 4F 0.1 mM K - HISE 2 IR E B 25AR - il vanillic ~ salicylic B m-hydroxybenzoic ¥}
AENE B MM ERA » 7F 0.1 mM [ > n]5E I iR AR 4= -
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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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