MEZER R ~ TE RV YL R R S A A R R R 121
et sCHE  121-133, 1996

BHRREEVYHAIEREBER ZBRRE

el BRAD gl kg2
Uk B s E A
2 EMERERBTEAA

" B

= TR T T
e IS T G E bR L) gl -1 SRR
AT RS 2 BB R BT RRIEE o ve v v ee e vee e e e 124
AR BIEY A TR R R T JE -+ v v ovv e e oo ee 125
(YR () B B 35 S B TR v ws s s & s & ks s s 56 08
(OO R S B B R ARAR L B8 oo oo e vee e e 125
(EYETE B R ISR QI e omms vovaisn s srvers s snsss sousa s 56 107
(P B B HE B vovreo smm womwss w smvson amins o e s 63 8 55585 4 56 o » von TR
() ES Y EREERE BRIEEERBRWIE oo 129
) EN BB IRIEE L FRERAE oo 129




B0  RRACE ~ AR © A

DHEEEYH A TIEREBERZEKKE

,4

mekw! HAE FeE RLE
DR R R R A
2 A RO RACA

5] 2

?52:fﬁﬁzfﬁ%%’ﬁu‘fhE‘Eﬁi@ﬁﬁ%?ﬁﬂﬁ;ﬁE%ﬁ%@i&@%%%%&i@@ﬁﬁﬁmﬁ
o BRI R kB ST A 2 e A T RO - il 1) B R BOR
BN 0 DR H M E 5 R R AR R EE S A 2 Mt W (1Y 28 SR T M R
M HE HBEREL o e 2% T LA T 2 S5 e B At 1 S U BRI > AR
5 e 1O SRR M R S PO U AR R o B KA S B R IR
2 TSRS A 8 M AT SR I A B o DRI b e o o0 Bl SR 1T R
AT B TZE > 200 B S e T R A S RE BRI B S R B 0 2% s B
B  FEMR B TIRE AR RIS, <N TP LR R D B SRR T
o g SR T P > 0 D U ) B 315 DKL IR 0 R TR B A A g8t
EREES o« BRHREDL AT  BEitR LS AR HE R A O B E
£ T 57 RER) B R R A6 R (N BEL W B LR 5 499 9 S TEASE FEE UK R R
SR~ BB ITRE > SRR R RS AR ~ RTHIRAL KRS SAE R o
ARG T E S B A0 L R R S A AR R R 1 S I B Wt gk v 38 AR
R SR T T 2 S > L PR A e R R R AR ) ©

BgEE o A TRSEEERE ~ BRCMEAR ~ BREEEY) ~ AR WE ~ B o
Responses of Some Agronomic Crops to Simulated Acid Rain

Chwen-Ming Yang,l Muh-Rong Su,! Yuh-Jyuan Lee,! and Ay-Hwa Chang2
(1 Crop Stress Research, Department of Agronomy; 2 Department of Agricultural
Chemistry, Taiwan Agricultural Research Institute, Wufeng, Taichung Hsien,

Taiwan 41301, ROC

Abstract: It is proved from the island-wide air pollutant and acidic wet precipi-
tation monitoring networks that air pollution and acid rain become serious environ-
mental problems in Taiwan nowadays. In addition to the long-distance transport of
air pollutants and acidic substances from the neighboring districts, such problems
can be expected to further deteriorate our environmental quality and human safty.
Despite the effort of strict measures in controlling pollutants release by govern-
ment, the unsolving problem of long-distance transportation will continue paying

the price. To ensure a sustaining development of Taiwan agriculture, it is necessary
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to carry on the related research to study the mechanism causing acid rain injury and

the ways to reduce or prevent damages. It is the purpose of this paper to evaluate

the characteristics of some agronomic crops in response to simulated acid rain for

the screening of acid rain sensitive index crops in the near future.

Key words: Simulated acid rain, Response, Agronomic crops, Agronomic character

Dry matter, Electrical conductivity.
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Table 1. The relationships between the compo-

sition and pH value of simulated acid

rain.
pH H, S0, HNO, Bl
mg L mg L
2.5 340.0 85.0 4:1
3.0 112.0 28.0 4:1
3.5 36.8 9.20 4:1
4.0 11. 84 2.96 4:1
4.5 3.872 0.968 4:1
5.0 1.262 0.316 4:1
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Fig. 1. The increasing rates of plant (or stem) height and leaf number in
some agronomic crops treated with simulated acid rain and tape

water. Standard error is included.
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Fig. 2. Changes of weight ratios of root, stem, and leaf in some agronomic

crops treated with simulated acid rain and tape water.
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Fig. 3. Changes of ratios of biomass, root/shoot, and leaf area in some

agronomic crops treated with simulated acid rain and tape water.

Standard error is included.
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Table 2. Classification of leaf spots for some agronomic crops treated with simulated acid rain

and tape water during the vegetative stage.

Classification@

Crop Treatment A B C D E F
Rice Simulated acid rain v

Tape water v

Check v
Bush Simulated acid rain v
bean Tape water v

Check v
Soybean Simulated acid rain v

Tape water v

Check v
Peanut Simulated acid rain v

Tape water v

Check v
Sweet Simulated acid rain v
potato Tape water v

Check v
Corn Simulated acid rain v

Tape water v

Check v

@ Percentage of spots area: A: 0% > B: 1-20% » C: 21-40% » D: 41-60% * E: 61-80% *

F: 81-100% °
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Table 3. Electrical conductivity, acid buffering capacity, and pH value of homogeneous solutions

of crops foliage response to simulated acid rain and tape water treatments. Standard

error is included.

Electrical Acid buffering
Crop Treatment conductivity capacity pH
Sm! ml g'1
Rice Simulated acid rain .802£0.114 1.31840. 260 .22+0.72
Tape water .774%0. 351 1.410%£0. 269 .35%0.58
Check .39840. 251 1.301%0. 117 56+0.50
Bush Simulated acid rain .38740.176 1. 650+0. 164 .85£0.43
bean Tape water .208+0.232 1.54810. 223 5.9740.25
Check .271+0. 111 1.6241+0. 352 .9540.26
Soybean Simulated acid rain .765£0. 155 1.28640. 166 .24%0.23
Tape water 3.590%0. 312 1.346+0. 188 .36£0.17
Check .76210.033 1.470%£0. 204 .25+0.20
Peanut Simulated acid rain . 49610, 177 1.396%0. 148 .3140.30
Tape water .239:40. 134 1.29540. 141 .32%0.36
Check .455+0.210 1.350=£0. 055 .2840.39
Sweet Simulated acid rain .9551+0. 151 1.360%0.210 .03£0.40
potato Tape water .02340. 185 1.12340.093 114£0.40
Check .057£0. 167 1.042+£0.114 L2610, 37
Corn Simulated acid rain .762+0. 251 1.44610. 246 13£0.24
Tape water .9751+0.171 1.637+0.310 .11£0.33
Check .0830. 161 1.48140. 301 .05£0.25
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Changes of electrical conductivity of folial leakage solutions in some agronomic
crops treated with simulated acid rain rain and tape water. Standard error is
included.
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Fig. 5. Changes of pH value of folial leakage solutions in some agronomic crops treated

with simulated acid rain and tape water. Standard error is included.

£R
hO 0o

RIS EMHNE » WHEEEZBEE
BUFLBR (NRTL ~ R FL)EA BRI £ ~ F
M EEBA L HERRRK -~ BT
sk T T BT AR L B E T (A
SRHEET - SREET)BWAREA S B AT ©
1 1 B0 22 1R 0 S8 AR T M R KRR B SR IR e |
HEHERL R —8 o AEFLRME T
B R o BRORBHBFVHEN

WL R IE » ARG ~ EEA LR
B RS % SRR - 2 BTIRER
f o ALy ABIY B RE T ABRRR
g 5 43 FL B U 1) 0 0 A AR R R T WA B
HIR (M) IREZ R - HA LA AT B AR R RN A3
BRI TR (AR, LT E AR TAF o

HERBROER  BEERBRIEMER
FER(HEIRTE T B QIR () BB IR ANPRE ~
Wi RIEA ) » QEWERERES A
() E BB E R LG - R EFERES

R BB E Y A T BURRRY  BOIR SRS 133

B o MM EREHEEYEEME - M
ERRETRAEENSERER > ERE
EENEEERE HPREERAER
2 P BE BT PR EL B BT A FE R AR WA 1 -
R M EME B RIE - BREERAIFEE
WEHEEEEREEESN > FE—R AR
g o HEHEWHEBER SO~ ER
AILMEE S RSB - HEEE K
TSRS RS » A2 TEUIRET RS -
e B

A B S B AT SR R 5 5 1838 5k ©
G AT B R B R B R BB (T
S IR EPA-85-1404-09-19) » FF L EGH

51 A 3R

s bE E411. 1995 BB R AZ{EY 2 W 5T
— F P A g O =0 (i R R A 8 5 ik
HE B ZE R R 2: 157-162.

B R . 1993, B ¥ ith B BR RN 5 I BRI . pp.
70-79. BEMHME LRI RERERR
BEM A ER R G HE, hEERE
RPBEHIE » BN

BEREA BHIRE. 1995, BRMEIR VTR BEY
MR, hEERERR 2: 47-52.

Irving, P. M. and J. E. Miller. 1981. Pro-
ductivity of field- grown soybeans
exposed to acid rain and sulfur dioxide
alone and in combination. J. Environ.
Qual. 10: 473-478.

Irving, P. M. 1983. Acidic precitation effects
on crops: a review and analysis of
research. J. Environ. Qual. 12: 442-453.

McCool, P. M., R. C. Musselman and J. L.
Sterrett. 1990. Injury of three ornamen-
tal flower crops from simulated acidic
fog. Plant Dis. 74: 310-312.

Musselman, R. C. and J. L. Sterrett. 1988.
Sensitivity of plants to acidic fog. J.
Environ. Qual. 17: 329-333.

Olson, R. L. Jr.,, W. E. Winner and L. D.
Moore. 1987. Effects of ’pristine’ and
’industrial’ simulated acidic precipi-
tation on greenhouse-grown radishes.
Environ. Exp. Bot. 27:239-244.

Soares, A., J. Y. Ming and J. Pearson. 1995.
Physiological indicators and suscepti-
bility of plants to acidifying atomo-
spheric  pollution: a  multivariate
approach. Environ. Pollut. 87:159-166.






