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Abstract:

Observations and analyses were made of changes in the physiology of leaves of Prunus mume,

Averrhoa carambola and Dimocarpus longan subjected to simulated acid rain at pHs 2.0, 2.5, 3.0 and 4.0 levels.
The results showed that chlorophyll contents in the three fruit species decreased with the decrease of pH level,
while leaf damage rate, cell permeability, proline and malodialdehyde contents increased. Physiological changes in
D. longan was the least. P. mume was most sensitive to acid rain stress.
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Table 1 Leaf damage rate (%) of fruit species under simulated acid rain stress

F ] M F #5735 # Leaf damage rate (%)

Species pH2.0 pH2.5 pH3.0 pH4.0 pH5.6
EFH P. mume 34.61£0.22Aa 30.1:0.22Aa 27.320.22Aa 10.4+0.22Aa 0.0
kA, caambola 28.2+0.22Bb 22.6+0.22Bb 20.2+0.22Bb 2.7£0.22Bb 0.0
JEBR D. longan 12.9+0.22Cc 12.0+0.22Cc 10.3+0.22Cc 0.3:0.22Bc 0.0

A LSDZ#%, RRAXSERHAE 001 ERAKE, RRNETRRE 005 EFATE. UTFEER.

Means within columns with different capital letters are significant at the P=0.01, while those with different small letters are at the

P=0.05 (LSD test). The same for Tables 2, 3, 4 and 5.

22 ARNBRER I HAZADHRRSROER
Table 2 Effect of simulated acid rain on chlorophyll content in fruit species

Rh 2% I 4% % & & Chlorophyll content (mg g' FW)

Species pHS5.6 (Control) pH4.0 pH3.0 pH2.5 pH2.0
#HHg P. mume 3.41:0.22Aa 3.29:0.14Ab 2.59+0.11Bb 1,85:0.10B¢ 1.630.37Bc
Wt A. carambola 3.68:0.31Aa 3.6210.70Aab 3.07+0.32ABb 2,60:0.26ABb 2.15:0.40Bb
BB D. longan 4.27:0.15Aa 4.25:0.03Aa 4.01£0.17Aa 3.75+0.11Aa 3.1840.32Aa
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Table 3 Effect of simulated acid rain on cell membrane permeability in fruit species

IS R iR Cell membrane permeability (%)

Species pHS.6 (Control) pH4.0 pH3.0 pH2.5 pH2.0
HH3 P. mume 8.76+1.50Aa 12.30+0.40Aa 21.41£1.98Aa 29.2942.13Aa 39.40+10.14Aa
¥k A. carambola 7.10£0.02Aa 9.45£0.07Aa 16.51+0.07Bb 21.55+£2.31Bb 30.16+13.55Ab
J¥BR D. longan 8.88+0.25Aa 9.13+£0.02Bb 14.80+0.06Bc 18.32+1.96Cc 27.48+5.70Bc

24 MBBRHEIMRBHH MDA SRiNER
Table 4 Effect of simulated acid rain on MDA content in fruit species
FES MDA 4 & MDA content (nmol g' FW)

Species pHS.6 (Control) pH4.0 pH3.0 pH2.5 pH2.0
##g P. mume 0.155+0.11Aa 0.20410.04Aa 0.245+0.18Aa 0.289+0.14Aa 0.396+0.19Aa
Bk A, carambola 0.114+0.08Aa 0.129+0.01Bb 0.184x0.15Bb 0.207+0,08Bb 0.250+0.03Bb
JEBR D. longan 0.120+0.01Aa 0.128+0.06Bb 0.151+0.05B¢ 0.160+0.10Bc 0.216+0.05Cc

25 HRBRENIBRA S NEARSEOER
Table 5 Effect of simulated acid rain on proline content in fruit species
A% f#i& 5 & Proline content ( kg g' DW)

Species pHS5.6 (Control) pH4.0 pH3.0 pH2.5 pH2,0
#H# P. mume 7.21£0.10Aa 9.3110.39 Aa 14.59+0.92Aa 15.68+0.40Aa 16.23+1.11Aa
Bk A. carambola 7.51+0.88Aa 8.70+£0.42 Aa 11.4411.08Ab 12.85+0,84Ab 14.47+1.02Aab
JEBR D. longan 9.1410.05Aa 9.48+0.41 Aa 11.0£0.83Ab 11.93+0.10Ab 12.59+0.16Ab
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