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AZL, FAE E vAEY AN ZF EF 2L, heme,
vitamin B, FAMEZAH 22
tetrapyrrole A HAY FURAERZA EHA
Atk A2 ALAE =T ZEol F3fsiA Bo WA
T Fx9 ZFo dis) dALS st AL
A Fdd W ofyet ol dis) B¥A X5
(PDT; photodynamic therapy) $FEEA B #4& ¥
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I 9 THRebeiz et al, 1984). T v $ 2L FT A
= 9 AEEY ASHY FHE& FHAF)H(Tanaka

et al, 1992; Hotta et al, 1997a and b; Roy and
Vivekanandan, 1998) H3}¢} 2-& &9 WEHE F
2N ALZ2 RIEI I Watanabe et al., 2000).
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AtEo] YthDuke 5, 1991). VIAE T AZF
1ojA ALAE BF glycined} succinate ZHE ALAY
BELALAS)Y o3 ARAEE Y ALA
dehydratase(ALAD)= ALA 5§ A7} porphobilinogen
(PBG)E ZF33te A& Suidth vAESH it

=

v QekA A}

52

A ALAY EAE ZUA77] 93 tetrapyrrole A
3 BZA ALADY ZAAHA JAAR  levulinic
acid(LAYE wljA|of] AH7sfobst dtiDailey, 1990).

T tetrapyrrole 9JEF  FBA 2 A|(TDPH)E
HHEAEd ALAE AR S48 gE4
(Ch)$} heme THALEZE S FHHAMEEQ tetrapyrrole
ol @ ojite) ¥o 2 FHEA Hedl # 24 3§
NN ZFHH tetrapyrrole> DPEA| A|ZAAME 45T
AAE FRNA AEAY MEE rTIERR
A AEANE TARAZIGA S FTHRebeiz er dl,
1984). ALAZ N=2& AzA=Z AL3r] A3 &
ZAAYF FAG71HAA AYE HEAE thFe
tetrapyrrole®]  APAEH FH&
2,2-dipyridyl? 22 FE4 AEA
9] EFAE-S AIZSI Qi 3
Foto] A H tetrapyrrole> FE S BEAYAEA F
&3t A AES F AR Wl IARAIIA Eo
1 3THRebeiz et al, 1984).

+ chlorophyll AEA AARA Hz £ A
g dAloly FA4HoZ AEAYAE 50 nmol g
FW! o|5le] w9 e $Z02 ALAZ} AHT 9
THWeinstein®} Beale, 1985).

ALA=  TDPH(Tetrapyrrole-dependent  photodynamic
herbicide)d Al ZA|(Rebeiz 5, 1984 EFE L ALA
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£ 83 21E9l| A= protoporphyrin, Mg-protoporphyrin
2 protochlorophyllide 2+ 2 7}4] chlorophyll &7t}
AMEo] HIRGHoE A FA =0l JtKSundquvist,
1969; Matsumoto 5, 1994). %) =X F tetrapyrrole
RES YA 2NN HF F FERAE
NSt Batsl gae] o3 AbAe RREEY dF
g 2k2(0)7F AR Rebeiz T, 1984). ] 4FF
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Rebeiz =, 19849} 1988).
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Fig. 1. Effects of ALA on plant height and shoot fresh
weight of rice and barnyardgrass at 1-2 leaf stage (15
days after seeding).
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Table 1. Effect of ALA on growth of soybean and hairy crabgrass at 20 days after application

Treatment Crop growth' Weeding efficacy’
(mM) Plant height (cm)  Shoot fresh weight (g) No. of individuals Fresh weight (g)
- soybean - - hairy crabgrass -
ALA 0 33.4(100)° 10.8(100) 34.3(100) 74.6(100)
5 36.7(110) 11.3(105) 16.2( 47) 125( 17)
10 35.2(105) 10.5( 97) 7.5( 22) 8.3( 11)
15 33.5(100) 10.6( 98) 3.5( 10) 38( 5)
20 31.5( 94) 9.8( 91) 13( 9 0.4(0.5)
Paraquat 1 0.0( 0) 00( 0 00( 0) 00( 0

“Plant height and fresh weight per soybean plant.

YNumber of individuals and fresh wight of hairy crabgrass per 0.25 m’.

9Values in parenthesis represent % of untreated control.
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Table 2. Insecticidal effect of ALA, lufenuron (LUF) and their combination on Spodoptera exigua

Insecticidal activity (%)

Light Chemical (folds) .
1 DAA 2 DAA 3 DAA
L ALA % 10 26719 55.67.2 90.0%5.1
x 50 0.0£0.0 0.0£0.0 0.0+0.0
DL ALA x 10 33.3x1.9 77.8£2.9 100.0x0.0
X 50 0.0+0.0 0.0+0.0 0.0£0.0
LUF x 1,000 31.1£29 422+29 70.0+3.8
L/L x 2,000 16.7£1.9 28.9+1.1 40.0£3.3
X 4,000 33133 7.8+29 21.1+1.1
ALA+LUF  10+1,000 289+£1.1 71.1+22 97.8+1.1
L/L 10+2,000 6.7+3.3 33.3+3.3 46.7+6.7
10+4,000 10.0£5.8 10.0£5.8 233133
ALA+LUF  10+1,000 444129 922+29 100.0£0.0
D/L 10+2,000 233433 35.612.9 53.3%19
10+4,000 33433 10.0£5.8 33.316.7

“DAA: day(s) after treatment.

PL/L: light exposed under the natural sunlight ranged from 1000 to 1500 mol photons m” s" to elicit photodynamic
damage, without post-spray dark incubation period, after ALA application.

“D/L: exposed under the natural sunlight ranged from 1000 to 1500 mol photons m” s’ to elicit photodynamic
damage, with post-spray dark incubation period for 16hrs, after ALA application.
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Table 3. Insecticidal effect of ALA on Tetranychus urticae

Insecticidal activity(%)

Light ALA (folds) 2
1 DAA 2 DAA 3 DAA
x 10 97.842.22 100.0£0.00 100.0+0.00
B x 50 31.1+4.44 61.1:2.94 68.912.22
HE x 100 8.9+2.22 22.245.88 23.3+5.09
x 200 0.0£0.00 0.0£0.00 0.0+0.00
x 10 92.2+£4.01 100.0+0.00 100.0+0.00
DL® x 50 35.642.22 62.214.84 85.6+4.01
x 100 16.7£1.92 27.8+1.11 38.9+2.94
x 200 L1111 444222 444222

“DAA: day(s) after treatment.

YL/L: light exposed under the natural sunlight ranged from 1000 to 1500 mol photons m” s to elicit photodynamic
damage, without post-spray dark incubation period, after ALA application.

“D/L: exposed under the natural sunlight ranged from 1000 to 1500 mol photons m? s to elicit photodynamic
damage, with post-spray dark incubation period for 16hrs, after ALA application.
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Herbicidal and Insecticidal Potentials of 5-Aminolevulinic acid, a Biodegradable Substance
Sang-Uk Chon' (Callus Co. Lid, TBI Center, Gwangju Institute of Science and Technology, Gwangju 500-712,
South Korea)

Abstract : ALA (S-aminolevulinic acid) has been proposed as a tetrapyrrole-dependent photodynamic herbicide
and insecticide by the action of the protoporphyrinogen IX oxidase (Protox IX). The present study was conducted
to determine growth responses of plant and insects to ALA, biodegradable biopesticidal substance. In the paddy
condition experiment, plant height and shoot fresh weight of bamyardgrass - (Echinochloa crus-galli) was more
reduced by ALA than rice plants, even though both plant species show great phytotoxicity. Hairy crabgrass
(Digitaria sanguinalis), a monocot weed, was more sensitive to ALA at 5mM under upland condition when ALA
applied on the foliage, compared with soybean (Glycine max) as a dicot crop. ALA solutions were tested for their
insecticidal and larvicidal activities against Spodaptera exigua (Hubner) and Tetranychus urticae Koch. by foliar
application and leaf-dipping method. The result showed higher insecticidal activity of ALA at 10mM and its
mixture with insecticide luferon against S. exigua. Strongest insecticidal activity against 7. urticae was observed
from the ALA soultion at 10mM 72 days after application. This results show that ALA solution had potent
herbicidal and insecticidal activities against agricultural pests even though their activities were lower than those of
synthetic pesticides.

Key words : 5-aminolevulinic acid, biodegradable, herbicidal and insecticidal activities, photodynamic.
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