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Impact of simulated acid rain on peroxidation of
membrans lipids in leaves of papaya seedlings
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( Zhongkati Agrotechnical College ,Guangzhou 510225, China )

Abstract; Impact of simulated acid rain with various pH values(4. 5,3.5,3. 0,2. 5)on leaf in different stages of
papaya(Carica papaya L. )seedlings were studied. The results showed that permeability, MDA content, LOX
activity,leakage amount of K+ ,Ca%+ and Mg?* ,and saturated fatty acid increased with the decline of the pH
value of simulated acid rain, unsaturated fatty acid and JUFA decreased with the decline of the pH value of
simulated acid rain. The sensibility to acid rain of spire was higher than climax leaf. The injury threshold val-
ue of teneral leaf to simulated acid rain was pH<(3. 0 by the standard of the result using significance tested
with L. S. D. at 0. 05 level ,and that of adult leaf was pH=<{3. 5.
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Table 1 The effect of simulated acid stress on permeability, MDA content and LOX activity of leaves in papaya

M pH {8 4 M R A MDA & & LOX ¥t
pH of Cell permeability (%) MDA content (nmol » mg! FW) LOX activity (nmol * min! FW)
simulated e EE ot BB ot A
act Immature leaf Mature leaf Immature leaf Mature leaf Immature leaf Mature leaf
5.6 7.254+3.8Cd 7.424:3.1Cd 1.02+%0.3 Be 1.10+1.0 Bb 21.2440.3 Cc 21.1540. 8 Be
4,5 9.07+2.8 Cd 9.2842.1 Ced 1.10%0.4 Be 1.22+40.6 Bb 24,384+0.7 Cc 22.8540. 3 Bbe
3.5 15.78+3.6 Be 13.25+43.8 Cc 1.68140.8 Bc 1.72+0.8 Bb 30.614+0.9 Bb  27.3940.2 ABb
3.0 29.14+1.8 Ab 23.25+2.0 Bb 3.42+0.8 ABb 3.80+0.4 Aa 34,75+0.2 ABa  29.83+40.7 Aab
2.5 34.5613.8 Aa 31.29+£1.2 Aa 5.16+1.8 Aa 5.05+1.8 Aa 38.87+0.5 Aa 31.75+1.0 Aa

. A LS.D BB, REFHRE0.01 R KP, NEFHFRK0.05 ZRKE. UTHEA.

Note; Significance tested with L. S, D. A,B and a,b represent significance at 0. 01 and 0. 05 levels, respectively. Table 2 and 3 are the same

as table 1,
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EIRATH.
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Table 2 Effects of simulated acid rain on the leakage amount of K+ ,Ca?* and Mg?+ in papaya leaves
FTE pH & Kt g2 & Cat g Hh#& Mgt B &
pH of Leakage amount of Kt (mg/g) Leakage amount of Ca?t (mg/g) Leakage amount of Mg?t (mg/g)
simulated oot e ot R o N

act Immature leaf Mature leaf Immature leaf Mature leaf Immature leaf Mature leaf
5.6 0.19140.11 Ce 0.182+0.08 Cd 0.022+0.01 Cd 0.160+£0.09 Be 0.04610.00 Cc 0.047+0.03 Bb
4.5 0.24140.07 Ce 0.220%£0.12 Cd 0.031£0.09 Cd 0.170+£0.12 Be 0.07310.01 Ce 0.066+0.02 Bb
3.5 0.586+0.22 Bb 0.521+0. 14 Be 0.059+£0.01 Be 0.201+£0,14 Be 0.11240.01 Bb 0.081+0.05 Bb
3.0 0.8394+0.19 ABa 0.80140,27 Ab  0.10440.06 Ab  0.675+0.18 Ab 0.2754+0.03 Aa  0.215%0.10 Aa
2.5 1.013£1.3 Aa 0.99140. 89 Aa 0.187+0.07 Aa 0,96840. 26 Aa 0.313£0.05 Aa  0.276%0.08 Aa

3 BRHBRENERLLSHEERYRAS T LERME

Table 3 The effect of simulated acid stress on fatty acid composition of membrance lipids in papaya leaves

— AR A TR & B R MR
pH of Saturated fatty acid content (mol%) Unsaturated fatty acid content (mol%) TUFA(%)
simulated et A R ot o A
acid Immature leaf Mature leaf Immature leaf Mature leaf Immature leaf Mature leaf
5.6 43.84+3.8 Be 44,0%1.8 Ce 55.01%6.1 Aa 55.1%+1.1 Aa 125.6 125.2
4.5 44,242.9 Be 44,81+1.0 Ce 54,244.7 Aa 55.0%3.5 Aa 122.6 122.8
3.5 49,7+1.8 ABb 45.0£3.1 BCbe 50.1%3.6 ABab 53.3%+2.7 Aa 100. 8 116.4
3.0 53.142.7 Aba 49.81%2.3 ABab 48,842, 4 ABbe 51.0X£6.1 ABab 91.9 102, 4
2.5 55.7%3.3 Aa 53.7%3.2 Aa 44,8+3.6 Be 45.24+2.4 Bb 80, 4 84.0
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Table 4 The pH values of simulated acid rain with
the difference at 0, 05 significant level

BT pH Y
pH values of simulated
acid rain

M H Items

W R

Immature Mature

leaf leaf
40 M BT BE & PE Permeability <3.5 <3.0
MDA 4 & MDA content 3.0 3.0
LOX #& ¥ LOX activity <3.5 <3.0
AR TR & <3.5 3.0
Saturated fatty acid content
AR RE & <30  <2.5
Unsaturated fatty acid content
K+ % H # Leakage amount of K+ <3.5 <3.5
Ca?t 3 i # Leakage amount of Ca?t <3.5 <3.0
Mg?t 8 i & Leakage amount of Mg?t <3.5 <3.0

Y0, 05 B KT,V Reaching 0. 05 singificant level.
3 itk
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