kR FE ORRF FER
B4 g REERL sk

iF &

L5 - kivF :L#(Photochemmal) Boxaay o ERul 2%
’F’Kg Fe 1 E T R Pb—j]?iﬁ-»ﬁ T L% 30 1950 & R WAL A AR E i

AP ERZF AL - HEE FE R T A A A S
ar JfTE"_%L”-‘D- r/;. o RFZ 7 ﬂf | B ;l;\ ?7“ i(Opentopchamber OTC)‘E‘-f"—r—; )ﬁ
F % fFILF ﬂ‘rw%’“ FTHALE 2 ML TH  BIEEF R F
P fmE8E SR TTRAM ek £ A2 iéif‘f‘ Y- 3 RGO
F2®mE~F R AR BPTE Qﬁéﬂ r oy LI 5E o A~ w1 60~80-120
200ppb kR T k2 F F% o . 60-80ppb L% 2 F T 0 RIBY
A ;;-}»kﬂ'.;ﬁ,’ MERZRE ~E TR E S LR TR R R £
£ 2 120ppb L5 kAT O BE Y AEE 2 HTF 4 A E NIRRTk
*200ppb S F EF T oo tf S A pefek o b B AT RS T O
WFRREERT BB FEE CHTRAHBRREY 2 8E
eItz Ly Aaftand ,?Bwfﬂr S RP R o BREES

2_ 373 i fa(ascorbic acid) ~ {4 F F 5Pz pH &~ £% % 2 F - ¥k
7 2% Sngh F478 N2 7§05 % F L g #(APTI, ar pollution tolerant
index)2s L. § "THERE S LT 2P M-

W

73

Mt LF Y BTSRRI R R Ak



76 [l S S Y o P VS [ N o2 12 F)

Comparative Responses of Nine Weeds to
Ozone Fumigation

Tsyr-Horng Shyu  Yi-Hwar Lee Tsai-Ping Tsou Mou-Yen Chiang
Taiwan Agricultural Chemicals and Toxic Substances Research
Institute, Council of Agriculture, Taichung, Taiwan, ROC

Abstract

Tropospheric ozone is a secondary pollutant widely exist around cities,
industrial area and rural areas capable of causing plant injury and crop yield losses.
In this study, we investigated the effects of ozone exposure on nine weeds
common to lowland areas in Taiwan. Pot raised plants were fumigated seven
hours (09:00-16:00) a day for two weeks with different level of O3 (60-200 ppb) in
open top chambers. Data on injured leaf-area, plant height, leaf number and
biomass was collected. No detectable difference was observed for plants receiving
60 or 80 ppb fumigation. Leaf injury appeared on Digitaria adscendens , Bidens
pilosa and Ageratum houstonianun after ozone treatment of 120 ppb.
Crassocephalum crepidioides and Rhynchelytrum repens showed no symptoms at
200 ppb level. Overall data suggested that Digitaria adscendens, Bidens pilosa
and Ageratum houstonianun were the most sensitive species, followed by
Eleusine indica, Amaranthus viridis and spleen Amaranthus patulus. Most
tolerant species were Crassocephalum crepidioides, Rhynchelytrum repens and
Chamaesyce hirta. Ascorbic acid, leaf-extract pH, total chlorophyll and relative
water content of tested species were determined on non-fumigated plants. These
parameters and the calculated air pollution tolerance index (APTI) were not
closely related with their responses to 0zone exposure.

Key words : 0zone, weed, open top chamber (OTC), air pollution tolerant index
(APTI).
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Table 1. Responses of nine weeds to ozone fumigation. Changes on parameters
of ozone treated plants were compared to that of non-treated plants for

the 14 days period of fumigation. Signs “+”, “-“ and “n” indicate
increase, decrease and no-change, respectively
Plant height Leaf number Dry weight
ki 5 fcp it €
Plant species
b s 120 ppb 200 ppb 120 ppb 200 ppb 120 ppb 200 ppb
e fa
Compositae § #*
e
. ¥ L—R?‘ . n + n - -
Bidens pilosa
Dol i
AN /g—é :él] . + + + + - -
Ageratum houstonianun
e g o + + + + n -
Crassoogphalumarepidioides
Gramineae £ # f*
EN
. h%— . n - n n - -
Eleusineindica
:% }% i _ _ n _ _
Digitaria adscendens
4 L oE
- - n n n n -
Rhynchelytrum repens
Amar anthaceae 3 #
LS
I~ - + n + - -
Amaranthus viridis
7 i N ] + i i
Amaranthus patulus
Euphorbiaceae + g4
#yF % i + + . - -
Chamaesyce hirta
“ha AT EIE R K AT FRE  F P BCP 2 0 R S0t TR B B 4
WEBEM N A TR E iR ER LR o
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Fig.2. Ozone induced symptoms on Bidens pulosa (A), Ageratum houstonianun (B),
and Digitaria adscenden(C). Fumigation was conducted in open-top chambers
for 2 days (09:00-16:00, each day) with mean concentration of 120 ppb.
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Fig.3. Leaves injury of weeds under 120 ppb (A) and 200 ppb (B) after 2 and 14
days ozone fumigation. Plants were placed in open top chamber and 7-hrs
fumigation (9:00-16:00) was applied each day. Plant species tested were Digitaria
adscenden & & ¥ (A), Eleusine indica =+ 5% % (B), Rhynchelytrum repen =< % (C),
Crassocephalum crepidioides B> f- ¥ (D), Bidens pilosa # ¥ % (E), Ageratum
houstonianun ¥ 7= % % &[(F), Chamaesyce hirt &4f ¥ (G), Amaranthus viridis ¥ &
(H), Amaranthus patulus 3 %L (1) °
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22 ORISR BRI ECE P ZPRpHE - EH R T2 APERA
FREZFARF LA E(APTI) -

Table 2. Ascorbic acid, leaf -extract pH total chlorophyll, relative water content
and air pollution tolerance index (APTI) of weeds

Plant species A p T R APTI™
1o fE 5P
™y
Amaranthus viridis 7.6 6.8 23.1 88.7 32
_i o
PR 102 64 19.7 92.0 36
Amaranthus patulus
BHF ¥
Charmaesyce hirta 54 54 21.1 98.0 24
i -3 a2l
w R 8] 26 61 08 927 19
Ageratum houstonianun
efed
Crassocep 1.0 6.2 23.8 92.3 12
halumcrepidioides
rA. oy —ﬁ-
1.6 6.1 27.2 91.0 14
Bidenspilosa
EN S o
L 6.6 6.0 22.2 93.0 28
Eleusneindica
g
4. : 27.1 102. 2
Rhynchelytrum repen 0 °9 02.0 3
52 % 1.0 5.9 347 980 14

Digitaria adscendens

"A: ascorbic acid (mg/g dry weight), P: Leaf extract pH, T: total chlorophyll
(mg/g dry weight), R: percent relative water content (RWC). Each value is
measured three replicates.

" APTI based on Singh’s formula®, APTI= [A (T+P) +R] /10.

T E 2 APTIFS #miﬁulf&ﬂ g2 78048 ifafssd™
Mz EEFNUFEELE TR «anLB v B &fg#’”»AmllﬁTlg’ﬁﬂg%ﬁi
B R #d&&ﬁxﬂﬁy%Aﬂuﬁé?ﬁ o ORI R

AT’H'

£=N
B2 APTIF B 5 9-11 ¢ % $ 50 3] & ¢ B 412 4 5 Wood(1995) @9 % 41
APTI Lla\%ﬁ*F\ﬁiﬁiﬂﬁ:,ﬁTﬁ%mmﬂ‘ AP L S
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