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Abstract

This study was conducted to investigate the effect of simulated acid rain (SAR) on germination, growth, acid
buffering capacity and nutrient leaching in Impatiens balsamina L. and Tagefes patuls L.. In both species, germination
was not inhibited at pH 4.0, bul the germination rate decreased at the lower pIl of 3.0, showing higher rate in
Impatiens balsgming L. than Tagefes paiula L. As the pH decreases, the growth of radicle was markedly decreased than
that of hypocotyl in both species. The plant height, root length, leal area, total dry weight, relative growth rate and
net assimilation rate were inhibited by SAR. The acid buffering capacity in the leaves were increased at pH 4.0, on
the other hand, it was shown a tendency to decrease at pH 2.0 in both species. As the pH levels decreased from 5.6
to 2.0, the nutrient leaching from leaves was significantly increased in both species. Based on the results, there are a
great difference in the responses to SAR between the two species. In general, Tagetes pafula L. represented a higher
tolerance to SAR than Tmpatiens balsaming L. These resulis suggested that interspecific varation in the acid buffering
capacity and nulrient leaching from leaves may be responsible for the interspecific susceptibility to SAR.
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Fig. 1. Effect of simulated acid rain with different levels
of pH on the growth of Impatiens balsamira L. and
Tagetes patula L. plants.

Table 1. Effects of simulated acid rain with different pH levels on the gernunation and seedling growth of Tagefes

patula L. and [mpatiens baisaing L.

Tagetes patula L.

Impatiens balsarmina L.

Control pH Control pH

(pH 5.6) 40 3.0 20 (PH 56) 40 3.0 20
Germination, % 100 100 67 0 100 100 85 0
Hypocolyl, cm  272(100%)"  256(94%) 199(3%)* - 149(100%) 141(95%} 09161%)* -
Radicle, cm 452(100%)  AA0(97%) LA(2%)* - 378(100%) 364(96%) 03910%) -

Ly,

% of control,  represents significant difference at p <005,

600 / A8} she] A
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Table 2. Effects of simulated acid rain with different pH levels on the growth parameters, relative growth rate (RGR),
net assimilation rate (NAR} and leaf dry weight ratio (LWR) of Tagetes patula L. and Inpatiens baisamina L. plants

Tagetes patula L.

Impatiens baisatning L.

Parameters Control pH Control pH
(pH 5.6) 40 3.0 20 (pH 5.6) 4.0 3.0 20

Plant height, cm 1786108 16.8=09 143x0.7* 9.6+(04* 27+k18 204x17 155x=1.2° 1192+10°
Root length, em 254113 25821 233+18 162E05* 265+23  27+T19  258+21 198%26"
Leaf area, cm’ 990+76  883+92 777L58% 17.0x1.3° 27134163 211.3+11.8* 169.0=188% 90+3.0"
Leaf dry weight, ¢ 0402003 0372002 034+0.02* 010+0.01* 0941005 (752002 056005 0.1640.02%
Stem dry weight, ¢ 0162001 0.14=0.01 013=X£0.01*% 0.03+0.01* 0291002 0274002 02020027 0.05x0.017
Root diry weight, g 0232001 023+002 022001 005:+0.01% 058002 050X0.01* 041004 0.09+001*
Total dry weight, g 0802005 074004 0690.04" 01820.03* 1811000 152+005* 1.06011* 031L0.04*

RCR, gg'day” 0.160(100%)" 0.154 (96%) 0.149 (93%) 0.036 (23%) []154(100%] 0.139 (91%) 0117 (Fe%) 0.006 (4%)
NAR, gg'day’ 0.283(100%) 0.276 (97%) 0.267 (94%) 0.058 (20%) 284(100%) 0276 (94%) 0.276 (80%) (L0122 (4%)
LWR, % 565 (100%) BG8 (99%) 555 (98%) 57.1 (103%) 564 {(100%) 505 (97%) 5 (95%) 526 (101%)
Doy of control, *represents significant difference at p ¢0.05.
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alel Ak ule] O)F gEse W QA Wolle Do B Fig. 2. The pH changes of soaking solution with different
shael gold] o¥ Bo= ALz @) pH levels which contained detached leaves of

Tagetes patula L. and Fapaitens balsaming L.
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